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CSC sets a new value standard. Twice.
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Model 2001 Sweepable

Function Generator. $186.00"
Get the waveforms you need— 1 Hzto 1 MHz in
five overlapping ranges: stable, low-distortion
sine waves, fast rise/fall-time square waves,
high linearity triangle waves —even a separate
TTL square wave output. Plus high-and low-
level main outputs.

Anapplied DC Voltage at the Sweep input
can shift the 2001's frequency; or sweep up to
100:1 with an AC signal.

A pushbutton activates the DC Offset
control, which shifts the output waveform up or
down on command.

You'd expect to pay a lot more for all the
2001 can do!

Model 4001 Ultravariable

Pulse Generator.™ $235.00*
Here's a precision digital pulse generator with
fastrise and fall times covering 0.5 Hz to 5 MHz
in 5 overlapping ranges. With pulse width and
pulse spacing each independently variable
from 100 nsec to 1 sec foran amazing 107:1
duty cycle range.

You'll find the 4001 delivers the pulse
modes you need: Continuous, One-Shot, Trig-
gered, Gated, Square Wave, even a Comple-
ment mode. The Trigger/Gate input, 50 Ohm
variable output, TTL-level outputand Sync
output connectors are BNCs.

The 4001, Nothing does as much as well
for anywhere near the price.

Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION

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

Europe’ CSC UK LTD Phone Salfron-Walden 0799-21682, TLX 817477
Canada Len Finkler Ltd . Downsview, Ontario

=

* Suggested U.S. resale. Available at selected local distributors. Prices, specifications subject to change without notice. € Copyright 1979 Continental Specialties Corporation

Call toll-free for details

Durmg business hours
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NEW TECHNOLOGY

cordiess _
wonder

For $89.95 the Mura cordless telephone
sounds like a bargain. But wait until
you hear about its many disadvantages.

It's about time. For years you've seen ads
for cordless telephones selling for between
three and four hundred dollars.

Now through some very clever planning and
a sprinkle of new technology, Mura Corpora-
tion has come up with a cordless telephone
that sells for $89.95. However, it has major
disadvantages that could totally discourage
you from buying the system—but more on that
later.

ONLY IN AMERICA

The Mura weighs only 12 ounces and
measures 1%2"x 234"x 6%2". The system in-
cludes a base unit that plugs into your tele-
phone jack. You carry your cordlose telephone
with you and when your phone rings, you press
a button and answer. And you can talk to any-
one as long as you remain within 400 feet of
the base unit.

But wait. We mentioned that the phone had
major disadvantages. And it does. But first,
let's outline some of its major advantages.
Convenience You don't need an extension
telephone. With the Pocket Phone you have
an extension phone that you can take with
you—in the bath, in the den, in the garden, or to
your neighbors.

Intercom You can use the base unit to page
the person holding the cordless telephone. For
example, if you're in your office and someone
outside has the unit, you can press a button on
the base unit and buzz the portable phone—
just like on an intercom. Simply by talking on
the phone plugged into your base unit, you can
talk with someone on the remote phone. It's
ideal for home or factory use.

Price The cost of the Mura remote telephone
is only $89.95. Compare this price not only
with the cost of other $300 remote telephones
but with conventional phones as well, and you
can appreciate what a major breakthrough the
Mura system represents. But there's more.

You can plug any conventional phone into
the base unit and carry on a three-way conver-
sation. You can answer a call at the base unit
and signal the remote unit to pick up the line.
You can cut out the remote phone from the
base unit if you want to keep a conversation
private.

TALK OF VALUE

You can carry the cordless telephone with
you with its antenna collapsed and the battery
on standby. When a call beeps your unit, you
simply extend the antenna, turn the power on,
and start to talk.

The unit is FCC approved for connection
directly into your telephone line. If you don't

have a four-pronged jack or a modular con-
nector, simply call your telephone company.
They'll promptly install a jack for you and the
cost will be around $15 or less depending on
your location.

NOW THE CATCH

We mentioned that there was a catch—a few
major disadvantages that you, as the con-
sumer, should know about before you con-
sider purchasing this product. Here they are:
Forget About Dialing The new Mura Pocket
Phone can't dial out. It only receives calls. To
many people, this doesn't matter because
90% of remote phones are used to receive
calls and not to place them. By eliminating the
dial, Mura has cleverly saved consumers
hundreds of dollars.
Forget About Steel Walls The Mura unit
won't penetrate them. This means that if you
want to use your phone in a factory with metal
walls, your unit won't work. But for most facto-
ries and practically all homes, the unit is ideal.
Forget About Snooping The unit has only a
400 foot range. At first this might seem awfully
short, but nobody can snoop in on your con-
versations if that person is beyond this range,
and 400 feet is more than enough for most
applications. Most cordless telephones

operate in the 27 megahertz range —the same
frequency area used for citizen band radios.

/

The base unit for the Mura can also be used as
a personal paging system or intercom.

The Mura uses the 49 megahertz range. This
frequency has clearer reception with practi-
cally no interference.

The above are the disadvantages. For 90%
of you, they don't mean a thing. For those 10%
of you who need a dial, we would recommend
the more expensive cordless telephones.

But for those of you who will accept its
disadvantages, you'll be in store for the great-
est idea in telephone convenience since the

MURAPHONE

The Mura cordless telephone represents a
major breakthrough in telephone technology.

cordless telephone was first introduced. In
fact, rather than install an extension phone,
why not consider the Mura instead?

TRY IT FIRST

We suggest you try the Mura Cordless
telephone system in your own home, office or
factory. Use it for 30 days. Take the phone to
your next door neighbor's house or with you to
the bathroom while you take a shower or bath.
Take it with you on your patio or balcony, or
bring it in your garden as you work. Use it in
your factory as an intercom or in your office as
aremote telephone.

After you've given it a thorough test, then
decide if you want to keep it. If not, no problem,
Simply return your system for a prompt and
courteous refund including your $3.50 post-
age and handling. You can't lose.

HERE'S THE WAY

To order your unit for a 30-day test, simply
send your check for $89.95 plus $3.50 post-
age and handling to JS&A Group, Inc., One
JS&A Plaza, Northbrook, lllinois 60062.
(llinois residents please add 5% sales tax.)
Credit card buyers, call our toll-free number
below. We'll send your base unit, cordless
telephone, rechargeable batteries, recharger,
complete instructions, our 90-day limited
warranty, and the address of the closest Mura
Service Center or service-by-mail station.

Your unit is backed by Mura Corporation, a
17-year old company famous for their micro-
phones, headsets, and other audio products.
JS&A is America’s largest single source of
space-age products—further assurance that
your modest investment is well-protected.

Very often when a product’s disadvantages
aren't made clear to the consumer, that prod-
uct ends up being a disappointment. By ex-
plaining the major disadvantages of the Mura
cordless telephone, not only are we avoiding a
possible disappointment, we're proving just
how great a product it really is. Order a Mura
cordless telephone at no obligation today.

PRODUCTS
THAT
THINK

Dept.RA One JS&A Plaza
Northbrook, lll. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
InlllincisCall ........... (312) 564-7000

@© JS&A Group, Inc.,1979
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Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS
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SPECIAL 46

NIFTY WIRE-WRAP TRICKS

FEATURES A few tricks that make wire-wrap projects easier, quicker
and sturdier to build. Otto Slack ON THE COVER
53 SPEECH SYNTHESIZERS Featured on our newly designed
Part 1—The new breed of circuits that talk back. cover is OK Machine and Tool
Martin Bradley Weinstein Corporation’s Just Wrap tool
shown being used to wire wrap
BUILD 35 AUTOMOTIVE BURGLAR ALARM a prototype board. Also shown
Build it for less than $20. Automatic feature protects your is Vector Electronics P183
car without having to turn the alarm on or off. forming and cutting tool.
Steve R. Stout : ;
< v en Wire-wrap construction has
38 BACKYARD SATELLITE TV RECEI i
many advantage r
Details of the LNA front-end gets you started building your C'rCL}:it boardsg ? XS F;n?wd
own backyard installation. Robert B. Cooper, Jr. ! ; H or prototype
B T e e construction. However, there

Simple radio accessory provides early warning of
approaching storm. Calvin R. Graf

TECHNOLOGY 4

12
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60

LOOKING AHEAD

Tomorrow's news today. David Lachenbruch
SATELLITE TV NEWS

The latest happenings in an exciting new industry.
Robert B. Cooper, Jr.

IC APPLICATION NOTE

14 nifty applications for Harris Semiconductor’'s HA-2400
programmable amplifier.

HOBBY CORNER

A digital temperature sensor, a mosquito repelling circuit,
plus more. Earl “Doc"” Savage, KASDS

NEW IDEAS

A winning circuit application from our readers.

AUDIO 57

SUPER CLASS-A AUDIO AMPLIFIERS
New circuit technique radically reduces crossover
distortion. Len Feldman

VIDEO 42

66

67

WHAT’'S NEW IN 1980 TV RECEIVERS

A look at the new circuitry being introduced in this year's
TV sets. Karl Savon

SERVICE CLINIC

Troubleshooting automatic brightness limiters. Jack Darr
SERVICE QUESTIONS AND ANSWERS

R-E's Service Editor solves technician's problems.

EQUIPMENT 24
REPORTS 25

Radio Shack Road Patrol Radar Detector
RCA Mini-State TV Antenna

are also several disadvantages.
To find out how to overcome
many of these disadvantages
and how to make your wire-
wrap projects faster, easier and
sturdier, turn to page 46.

SUPER CLASS-A AMPLIFIER uses new circuit
techniques to radically reduce crossover dis-
tortion without any of the drawbacks associ-
ated with negative feedback. To discover how
it's done, turn to page 57.
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RCA'’s videodisc: RCA will have its capacitance video-
disc system in nationwide distribution in the first quarter of
1981, after shipping demonstration players and discs to its
distributors jn December 1980. After nearly 15 years of
development, the company revealed its plans to distribu-
tors and the public. President Edgar Griffiths said that the
first players will sell for less than $500 each “in 1981 dol-
lars” and discs of motion pictures and other entertainment
will be $15 to $20 each. He said RCA hopes to have 200,000
players in distribution in 1981 and forecast that videodisc
players would reach 30-to-50% penetration of color TV
homes in 10 years, with disc sales of 200 to 250 million in
the tenth year. Griffith revealed that the disc system “‘rep-
resents the largest singie investment in a consumer pro-
duct in RCA’s history.”

Some disappointment was expressed by hi-fi dealers on
learning that the first player model would not be equipped
for stereophonic sound and, in fact, wouldn't even have a
jack for use with home stereo systems. RCA officials said
that later, step-up models and some future discs would
play in stereo, but that the first units were designed for use
with the 140-million television sets that all have mono-
phonic sound. Future models will feature freeze-frame,
slow-motion, reverse, and other special effects.

RCA announced its videodisc plans virtually on the first
anniversary of the start of marketing of the Philips/MCA
optical videodisc system in the U.S. The Magnavision play-
er is produced by Magnavox (a subsidiary of Dutch Philips)
and the discs are made by DiscoVision Associates, a joint
subsidiary of MCA and IBM, and marketed by MCA. The
deluxe Magnavision player features all the special effects
that are only in RCA SelectaVision's future, but both play-
ers and discs were plagued by low production. It's esti-
mated that only about 5000 players were sold in the three
markets (Atlanta, Seattle-Tacoma and Dallas) where they
were on sale. The player sells for $775 and movie discs for
$16 and $25, with shorter discs at lower prices.

Universal Pioneer, a Japan-based company owned joint-
ly by Pioneer Electronics, MCA, and IBM, has supplied
more than 10,000 microprocessor-based industrial video-
disc players to General Motors. They are compatible with
Magnavision players and can play standard DiscoVision
discs, as well as more sophisticated programmed and
indexed discs for use in automobile showrooms and for
personnel training. U.S. Pioneer, the audio-equipment
company, plans to have its own consumer optical disc play-
er—also compatible with Magnavision—on the American
market at about midyear at under $1,000.

Other Japanese manufacturers haven't revealed their
home videodisc plans, but have experimented with differ-
ent approaches. Many have taken out licensees for either
the RCA or the Philips/MCA approach or both, or have
developed their own non-compatible systems. Sony will
produce an optical player to the Philips/MCA standards,
but only for the industrial market—at least at first—and it
says it hasn't decided which approach to use for the con-
sumer market. The Matsushita organization has demon-
strated two different systems, both of them incompatible
with either of the two systems on the U.S. market, and says
that either one could be put into production quickly. Its
subsidiary, JVC, has a grooveless capacitance system

which is capable of all the special effects attainable in the
Philips/MCA optical system, while Matsushita Electric has
demonstrated a grooved mechanical technique designed
as a low-cost competitor to RCA's SelectaVision. Thom-
son-CSF of France sells an optical system, incompatible
with all others, on the industrial-institutional market.

Better audio for video: The year's big “feature’’ in the
new television set lines is sound. In the 1980 models now
available, high-end sets take advantage of the full-frequen-
cy sound now being transmitted by the networks. Two
manufacturers, by coincidence, adopted the same name
for their new sound systems—Magnavox with “Super
Sound’' and Sylvania with “Supersound.” Magnavox’s top-
of-the-line sets have 12-watt amplifiers, three-way speak-
ers and separate bass and treble controls. Other Magna-
vox sets feature increased amplifier power, better speakers
and improved frequency response. Some have tone con-
trols, others ‘“voice/music’ switches. Sylvania’s top-end
consoles have separate eight-watt amplifiers, two-way
speakers, separate bass and treble controls and a high
filter switch to eliminate noise from program sources such
as old movies. RCA’'s approach, called ‘‘Dual Dimension
Sound,” is quite different. It’s used in some 19- and 25-inch
models that have speakers on both sides of the screen, and
simulates stereo. The speaker on one side carries low, and
high frequencies, while the other speaker has mid-low and
mid-high frequencies, giving a spatial effect.

In other new-set developments, RCA introduced a ‘‘Dy-
namic 'Detail Processor System' incorporating a new
comb-filter CCD IC, increasing picture resolution. Magna-
vox's Computer Color 330, now in 75% of its line, uses a
glass delay line to accomplish the same effect. RCA also
introduced a 19-inch set with pushbutton “Autoprogram-
mer,” on which seven days of programming can be set up
in advance via a keyboard panel. Magnavox features a
MPU keyboard tuning system that eliminates all fine-tuning
and can receive mid-band cable TV channels without a
converter box.

De-ghosting: Broadcast television’s major bugaboo, the
ghost, is under all-out attack through a variety of exorcizing
programs. Some stations are now adopting circular polar-
ization, that cuts down ghosts on rabbit-ears and can help
eliminate ghosts for outside-antenna installations, too—
but special outdoor antennas must still be used. TDK and
others have developed ferrite-concrete coating materials
that make tall buildings virtually “invisible™ to TV signals by
absorbtion—but that is a very expensive process. In Japan
and the U.S., many firms are working on electronic de-
ghosting systems. GTE Labs has demonstrated one which
uses the LSI equivalent of 20,000 transistors. It indentifies
the first ghost as identical to the primary signal, notes the
magnitude of the signals and the distance apart. It then
produces a signal equivalent to that of the ghost but of
opposite polarity. That generated “ghost” cancels out the
original, undesired ghost. The same function is accom-
plished many times in a transversal filter, to suppress multi-
ple echoes.
DAVID LACHENBRUCH
CONTRIBUTING EDITOR



The VIP hobby computer: |
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New!VP 111 399 "
Microcomputer.... "
Assembled* and tested.

Features:

e RCA 1802 Microprocessor.

e 1K Bytes static RAM.

Expandable on-board to 4K.
Expandable to 32K Bytes total.

e 512 Byte ROM operating system.

e CHIP-8 interpretive language or
machine language programmable.

® Hexidecimal keypad.

e Audio tone generator.

e Single 5-volt operation

e \/ideo output to monitor or modulator.
e (Cassette interface—100 Bytes/sec.
e |nstruction Manual with 5 video game
listings, schematics, CHIP-8, much more!

Ideal for low-cost control applications.

Expandable to full VIP capability with
VP-114 Kit.

*User need only connect cables (included), a
5-volt power supply, and speaker.

New low price!
The original VIP$.1 99-
Completely assembled

and tested.

All the features of the VP-111 plus:

A total of 2K Bytes static RAM.

Power supply.

8 Bit input port.

8 Bit output port.

I/O port connector.

System expansion connector.

Built-in speaker.

e Plastic cover.

Three comprehengive manuals:

e VIP Instruction Manual—20 video
game listings, schematics, much more.
e VIP User's Guide—operating instruc-
tions and CHIP-8 for the beginner.

® RCA 1802 User's Manual (MPM-
201B) - complete 1802 reference guide.

Start programming for only $99.

COSMAC VIP lets you add
computer power a board
at a time.

With easy-to-buy options, the versatile
RCA COSMAC VIP means even more
excitement. More challenges in
graphics, games and control functions.
For everyone, from youngster to serious
hobbyist.

Built around an RCA COSMAC micro-
processor, the VIP is easy to program
and operate. Powerful CHIP-8 inter-
pretive language gets you into
programming the first evening.
Complete documentation provided.
Send the coupon now...

Complete the coupon below and mail to:

RCA VIP Customer Service, New
Holland Avenue, Lancaster, PA 17604.

Or call toll free (800) 233-0094

to place your Master Charge or VISA
credit card order. In Pennsylvania,
call (717) 397-7661, extension 3179.

Please send me the RCA COSMAC VIP items indicated.

O VP-111 New low cost Microcomputer

(See description above) ..oo.eaven.en
O VP-114 Expansion Kit for VP-111—Includes
3K RAM, I/O Port and connectors... $ 76
VIP—The original VIP Microcomputer
(See description above)............. $1
RAM On-Board Expansion Kit—Four
2114 RAM IC’s. Expands VP 711
memoryto 4K bytes .......eeeennaee. $ 36
0O VP-580 VIP Color Board—Converts VIP to

color. Four background and eight

foreground COMOMS....ovuviecrinninss
O VP-595 VIP Simple Sound Board—Provides
256 programmable frequencies. For
simple music or sound effects.
Includes speaker ....ocovveeeennnnen.
VIP Super Sound Board—Turns your
VIP into a music synthesizer! Two
independent sound channels, On-
board tempo control. Outputs to
audio system. ........... ... $ 49

4-Channel Super Sound—Includes
VP-576 expander, demo cassette
and manual. Requires VP-550 and

$99

O vP-T11

0O VP-44

$ 69

$30

0O VP-550

0 VP-551

AR RAM s s s el 74
O VP-570 VIP Memorﬁ Expansion Board—
Plug-in 4K RAM memory............. § 95

O VP-580 VIP Auxiliary Keypad—Adds two-
player interactive capability. 16-key
keypad with cable. Connects to
sockets on VP-590 or VP-585....... § 20
O VP-585 VIP Keypad Interiace Board—Inter-
faces two VP-580 Auxiliary
KeypadstoVIP.........ccoeveveeee.. $ 15

0O VP-560 VIP EPROM Board—Interfaces two

2716 EPROMStOVIP.. ...eseniennnes $34
0O VP-565 VIP EPROM Programmer Board—

Programs 2716 EPROMSs,

With software........c.cccvnvvinnnne.
O VP-575 VIP Expansion Board—Provides 4

buffered and one unbuftfered

expansion sockels. ................
O VP-576 VIP Two-Board Expander—Allows

use of 2 Accessory Boards in either

1/O or Expansion Socket............ $ 20
O VP-601 ASCIlI Keyboard—128-character

ASCII Encoded alphanumeric

keyboard

959

Enclosed is $
Add your state and local taxes $

0O VP-611 ASCII/Numeric Keyboard—Same
as VP-601 plus 16 key numeric
kevpadl s, St o T R e
O VP-620 Cabig Connects ASCII keyboards
Y o oo oo e e o
0O VP-700 VIP Tiny BASIC ROM Board—BASIC
code slored in 4K of ROM............
O VP-710 VIP Game Manual—Listing for 16

$ 80

exciling GamEsS. ..vviuviiiiaiiinnanas $10
O VP-720 VIP Game Manual-ll—More exciting
games (Available 2nd qtr. '‘80)....... $ 10
0O MPM- CDP1802 User Manual—(Included
2018 With VP-T11) lieeveiiiiiiiinnsinsaiian
o Please send more information....... =—

for items checked plus shipping & handling charge of $3.00.

Total enclosed $

I enclose O check or O money order or, charge my O VISA/Bank Americard

O Master Charge.
Credit card account No.

Master Charge Interbank No.

Expiration date:

Signature (required for credit card orders):

Name (please type or print)

Street address:

City:

State & Zip:

Telephone: ( )

Make checks payable to RCA Corp. Prices and specifications are subject to change

without notice.
CIRCLE 9 ON FREE INFORMATION CARD
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Automotive manufacturers see day
of electronics arriving

The long-predicted day of the takeover
by electronics in the auto industry has final-
ly arrived, according to analysts of The New
York Times. After electronic ignition be-
came pretty much standard, there was a
pause, during which there was little further
application of electronics in the automotive
field. Now, according to Peter J. Schuyten
of the Times, ‘'tiny microprocessor-based
systems are overseeing such vital engine
functions as exhaust-gas recirculation and
air-fuel ratios. Integrated circuits are being
incorporated in door-lock assemblies, on
the dashboard and in automotive enter-
tainment systems."

This sudden surge, says the Times,
could—with the imminent addition of such
functions as transmission control and elec-
tronic braking—mean a market of nearly
$4 billion by 1990.

This sudden “‘windfall” may be as much
a problem as an opportunity for the semi-
conductor industry. Increasing markets in
other fields are already taking up practical-
ly the full capacity of the semiconductor
plants, and a surge of orders from Detroit is
likely to prove embarrassing. The automak-
ers may well have to turn their attention
abroad. Ford is already buying circuit chips
from Toshiba, and General Motors is said
to have signed contracts with several Euro-

pean suppliers. (R-E readers have known
about this for years; about time everyone
else “'discovered"” it.— Edjtor)

Report from Germany—
IC’s, new uses for TV, up

The use of transistors in German TV sets
has dropped off sharply, members of the
international press were told at a confer-
ence arranged by the International Radio
and TV Exhibition 1979 at Berlin. Con-
versely, the number of integrated circuits is
rising. The discrete components are being
replaced by IC's. Production of TV receiv-
ers is also rising sharply—almost doubling
in the past four years.

Electronic methods have almost com-
pletely superseded mechanical devices in
the tuning circuits, and selection of 12 to 30
stations is standard. Remote control, a reg-
ular feature in color sets, began in 1977 to
shift from ultrasonic to infra-red devices,
and the microprocessor took over part of
the process of station selection.

The first experiments with stereo televi-
sion sound and dual-language sound are
being carried out in West Germany. (In
dual-language sound, the two stereo chan-
nels carry different languages instead of
stereo—a re-broadcast American show
may have English on one channel and a
German translation on the other.)

With the prices of electronic memories

AIR CHARGE
CAUIBRATION TEMPERATURE
MODULE SENSOR
CONTROL
ASSEMBLY

EXHAUST GAS
OXYGEN SENSOR

THROTTLE
POSITION

FUEL PUMP
RELAY

SECONDARY AIR
DUMP SOLENOID

SECONDARY AIR
FPORT SOLENOID

COMPOSITE
PRESSURE SENSOR

CANISTER PURGE ~._ | AL
SOLENOID VALVE ST S

FUEL
INJECTORS | THROTTLE KICKER ACTUATOR

THROTTLE KICKER SOLENOIDS

EGR SOLENOIDS

IGNITION
MODULE

TT—CRANKSHAFT
POSITION SENSOR

ELECTRONIC COMPONENTS of the new Ford V-8 engine used in the 1980 Lincoln Continental and
Mark VI. No less than six of these are sensors of the various engine conditions, information from

which is used to control the electronic fuel injection and other function

to limit ions while

promoting fuel economy. Electronic components are also used to control the entertainment appara-
tus, remote-control the CB equipment, and even to open the doors.

dropping drastically, it is expected that
such uses as Teletext and Viewdata, as well
as intelligent games, will tend to become
universal. Field trials of Viewdata by the
German Post Office, and of Teletext by the
broadcasting authorities, are due to com-
mence in 1980; satellite television is pres-
ently expected to reach the experimental
stage by 1983.

U. S. ambitions meet setback
at Geneva WARC sessions

United States efforts at the World Ad-
ministrative Radio Conference (WARC) to
expand its allocations of the world's broad-
cast frequencies, to increase its share of
the spectrum for governmental and scien-
tific use, and to meet the growing demands
of the exploding communications activity
were largely unsuccessful. Opposition to
the United States proposals came largely
from the underdeveloped Third World na-
tions. Those countries had been given
scanty allocations at former conferences
(which are held roughly every 20 years).
Many of them were in fact colonies of the
larger Powers when some of the earlier
conferences were held.

The United States delegation held that
the airwaves should be made available to
the countries now most in need of them,
rather than allocated to nations who have
no present capability of using them. The
small-nation approach is that if they do not
do something to get a share of the frequen-
cies immediately it will soon be too late
even to try.

Armando Vargas of Costa Rica, a promi-
nent proponent of the Third-World view
that was forwarded vigorously by a 12-
nation Latin American coalition, gives
much credit to the instruction and counsel
given the coalition by American and British
public-interest organizations. They offered
their support, Mr. Vargas said, because the
interests of the developing nations are sim-
ilar to those supported by public-interest
groups in the industrialized ones.

“We both want to see the frequencies
used for the types of satellites that provide
inexpensive social services—education for
people in remote areas or health and agri-
cultural consultations,’”” said Mr. Varga.
“The industrial countries . . . are inter-
ested in huge satellites for widespread
communications, which small countries
can't afford.”

Ralph Jennings, deputy director of the
United Church of Christ's Office of Com-
munications, set forth a parallel but some-
what different approach:

“With us, the issue is an ethical one. . . .
It is in the long-range interest of our own
country to recognize that the undeveloped
nations have legitimate rights to the air-
waves. They don't want to be left way

~ behind in the next century.”




Facts from Fluke on low-cost DMM’s

Three good reasons to buy your
handheld DMM from Fluke.

Ask yourself what you're really
looking for in a handheld DMM, and
then take a good long look at ours.

CHOICES? The Fluke line of
handheld DMM’s now offers three
clear performance choices. There’s the
8022A Troubleshooter, a solid value for
basic voltage/current/resistance
measurements that offers 0.25% basic
dc accuracy. The 8020A Analyst is the
world’s best-selling DMM and first to
offer conductance for high-resistance
measurements to 10,000 Megohms —
now with accuracy improved to 0.1%.
And the new 8024A Investigator, a

instant continuity testing, and
slow-speed logic checking, peak hold to
lock onto elusive transient signals, and
direct temperature readings to 1265°C
via K-type thermocouples.
CONVENIENCE? Pick one up
and you’ll know what #rue one-hand
operation means — tough, lightweight,
palm-size packages designed with
in-line push buttons for quick range
and function changes.
RELIABILITY? Count on it. A
substantial number of components are
used exclusively to insure
reliability and

powerful instrument also with 0.1% to guard
accuracy that boasts three unique against
capabilities: logic level/ continuity overloads.

detection with an audible “beeper” for

! Telephone ()

Calibration is traceable directly to the
National Bureau of Standards.

LOW COST? Compare these U.S.
prices: $129 for the 80224, $169 for the
8020A and $199 for the powerful 8024A.

Fluke standards of quality and
customer service, of course, are
uncompromising — for our line of
handheld DMM’s and all our products.
For more facts call toll free
800-426-0361; use the coupon below;
or contact your Fluke stocking
distributor, sales office or
representative.

[FLUKE]

IN THE U.S. AND NON-

EUROPEAN COUNTRIES:  IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
PO. Box 43210 MS # 2B P.0. Box 5053,
Mountlake Terrace, WA 98043 5004 EB Tilburg,

(206) T74-2481 The Netherlan

Telex: 32-0013 (013) 673 973 Tlx: 52237

[J Please send all the facts on Fluke
low-cost DMMs.
[] Please have a salesman call.

Name

Title Mail Stop
1 Company

§ Address

City State Zip
| Ext.




@ RADIO-ELECTRONICS

NRI will train you at home
to be an electronics professional
in the growing world
of communications.

Learn to service, repair, and install everything from microwave antennas
to two-way radios...from radar sets to TV transmitters.



—— ——

Aircraft Guidance &
Landing Systems

No other home-study course
gives you such complete, professional
training in so many fields of com-
munication. No other gives you the
actual bench training with kits and
demonstration units specially designed
for learning. Only NRI gives you the
thorough preparation and training
you need to achieve professional
competence in the wide world of
communications.

Learn at Home
in Your Spare Time
Learn at your own pace, right in
your own home. There’s no need to
quit your job or tie up your evenings

|
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Microwave Relay

with night classes. No time or gas
wasted traveling to school...NRI
brings it all to you. You learn with
NRI-pioneered “bite-size” lessons and
proven, practical “power-on” training.
Build Your Own 2-Meter,
Digitally Synthesized
VHF Transceiver or

40-Channel CB

NRI training is “hands-on”
training. You get honest bench ex-
perience as you build and test this
industrial-quality two-way radio and
power supply. You reinforce theory les-
sons as you induce and correct faults,
study individual circuits and learn
how they interface with others. Or, at

| your option, you can train with a full
Y forty-channel mobile CB and base-
~ station power supply converter.

You also build and keep for use
in your work a transistorized volt-ohm

CB Radio

meter and digital CMOS frequency
counter. NRI even gives you special
lessons to get your Amateur License so

you can go on the air with your VHF
transceiver.
FCC License
or Full Refund

In all, you get 48 lessons, 9
special reference texts, and 10 training
kits. ..the training you need to become
a professional. And NRI includes train-
ing for the required FCC radiotele-
phone license examination. You pass
or your tuition will be refunded in

Jull. This money-back agreement is
valid for six months after the com-
pletion of your course.

Free Catalog,

No Salesman Will Call

NRI's free, 100-page full-color
catalog shows all the equipment you
get, describes each lesson and kit in
detail, tells more about the many
specialized fields we train you for. It
includes all facts on other interesting
areas like TV and audio servicing or
digital computer electronics. Mail the
postage-paid card and see how we can
make you a pro.

If the card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing
[ Education Center
tj‘.l. 3939 Wisconsin Ave.
BEN |l Washington, D.C. 20016
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The satellite TV pioneer

Those who have been following the series of articles in
Radio-Electronics describing the challenges offered in establish-
ing your own private satellite TV earth station know well that
the excitement attached to this project is almost uncontrollable.
The combination of high-quality programming, great diversity
of channels, and being involved in man’s conquest of our near-
space environment is an unbeatable combination

For the pioneer, these are trying times. Less than one year ago
you couldn’t find any information about satellite reception and
what you did find was more often than not written for then-
practitioners of “the art.” The neophyte, desirous of learning
the basies from the ground up, was hard pressed to locate start-
ing data. Now there is plenty of information available. Much of
it describes work done on a custom basis by talented pioneers
who are more intent on making their own first terminals sit up
and operate than in providing how-to-do-it data for others with
less experience in microwave system design and operation.

Plainly what is needed more than anything else at the moment
is a handful of dedicated sources for the specialized circuit
boards and microwave-family component parts that a private
satellite terminal requires. It would appear that within the next
60 to 90 days several such sources may develop and begin ship-
ping parts kits and circuit boards on demand, in quantity. We
intend to watch the development of this very carefully and we
will keep you advised monthly, as circuit boards and parts kits
become available. Those who have products in these areas
should in turn see that we know about your products as rapidly
as possible, recognizing that there is a 60-75 day delay between
your telling us about such equipment and our first opportunity
to discuss it here in this monthly news column.

Licensing Deregulation

As most readers are undoubtedly now aware, on October 18,
1979 the FCC determined that builders of satellite TV termi-
nals are no longer required to obtain an FCC license to construct
their terminals. Before that ruling, every cable-system construc-
tor of a satellite terminal was supposed to go through a lengthy
(and expensive) license-application process. Most private (i.e.,
non-commercial) terminal builders were ignoring that rule. The
Commission, perhaps mindful of the difficulty presented in
tracking down “unlicensed receive stations,” simply decided to
eliminate the requirement; now you may build your terminal
without any type of federal license.

However, both the FCC and the satellite program operators
maintain that while you may build a terminal without a license,
you may not watch anything with jt (!) unless you have the
written authority of the programmers using the satellite. The
FCC states that, because all satellites are licensed in a special
type of service called fixed point-to-point common carrier, and
the downlink transmission band is in turn “fixed” by interna-
tional agreements for non-broadcasting use, none of the pres-
ent-generation satellites may engage in broadcasting in the sense
that people are free to simply tune in their transmissions. That
issue will undoubtedly end up in the courts. For now the sim-
plest way to “'stay clean’ is to obtain a letter of authorization
from at least one satellite-programming source that approves
your tuning in that source’s programming transmitted via satel-
lite. Several of the present satellite programmers have been
authorizing individuals to receive their satellite transmissions
without charging a fee for the programming. (Others grant

authorizations, but only after requesting fees as high as $96 per
year.) Here are four such services you can contact:

I. PTL (Praise The Lord), transponder 2, FI. Mr. Gary
Deaner, PTL Satellite Network, Charlotte, NC 28279,

2. CBN (Christian Broadcasting Network), transponder 8,
FI. CBN, Inc., Pembroke Four, Virginia Beach, VA
23463.

3. KTBN (Trinity Broadcasting Network), P.O. Box A, San-
ta Ana, CA 92711.

4. Satellite Magazine (Satellite Television Technology), P.O.
Box G, Arcadia, OK 73007.

Since the FCC did away with the mandatory license require-
ment, a number of the satellite programmers have developed the
attitude that they do not want private terminal viewers. Many
cable-system operators feel uncomfortable with the prospect
that, one day, home viewers will have access to satellite pro-
gramming on their own without the cable system’s satellite
receiving terminal as an inter-connection; and considerable pres-
sure is being placed on the satellite programmers by the cable
firms. That pressure translates to **Don’t authorize private view-
ers to watch your satellite service if you want the cable firms to
subscribe to your service.” That aspect also is in an evolutionary
state.

One proposal to remedy the situation has come from Comsat,
the U.S. company that represents U.S. interests in the world-
wide INTELSAT network. Comsat is suggesting a special (new,
not yet designed or launched) satellite that would offer up to six
channels of direct-to-the-home satellite-delivered television for
a monthly fee—a sort of cable service without the cable. The
theory is that if people were offered six channels of high-quality
satellite TV that was specifically designed for home viewing, the
interest in pirating cable TV programs directly from the present
satellites would fade away. Whether that proposal flies or not
remains to be seen; as of now, the earliest date that such a
service could become operational is five to six years ahead. For
the present, then, the problems associated with the “cable-
related programming” continue.

Scrambling

One proposed solution to insuring that only those receiving
terminals authorized to receive transmissions may do so has
been advanced by Home Box Office (HBO), which is carefully
considering several technical proposals that will enable them to
scramble (as in encode) their satellite transmissions. The tech-
nology for scrambling certainly exists. Unfortunately, anything
that can be scrambled can also be descrambled; and to expect
several thousand authorized reception terminals to stand guard
over their descrambling boxes day and night may be too much to
ask of anyone. Every scrambling technique advanced to date has
one major drawback: It introduces some degradation to the pic-
ture even when properly descrambled. One of the big selling
points for HBO and other premium (i.e., movie) services has
been the high technical quality of their picture. To degrade that
picture quality purposefully as a trade-off for security may make
good technical sense, but would be a poor business decision.
Again, we'll watch this development and keep you advised. You
should be aware that few (perhaps four or five) of the present
satellite programmers have indicated any interest in serambling
their satellite signal; most recognize that the disadvantages (for
now) far outweigh any benefits.

ROBERT B. COOPER, Jr.
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great professional books and

. GET ONE FREE

(values up to $60.00)

when you join the

COMPUTER
PROFESSIONALS’
BOOK CLUB

Choose any one of these books at the special club discount, and
select any other as your gift Free of Charge when you enroll:

AUTOMATIC DATA PROCESSING HANDBOOK
Edited by The Diebold Group, Inc.
168075 Pub. Pr., $38.95 Club Pr., $25.75

PROGRAMMING LANGUAGES By A, B. Tucker, Jr.
654/158 Pub. Pr., $22.00 Club Pr., $16.50

MINICOMPUTER SYSTEMS, 2nd Ed. By R. H.

Eckhouse
787026 Pub. Pr., $21.95 Club Pr., $§16.50

MICROCOMPUTERS/MICROPROCESSORS:
Hardware, Software & Applications By J. L.
Hilburn & P. N. Julich
771499 Pub. Pr., $22.50 Club Pr., $16.50

MICROPROCESSOR APPLICATIONS MANUAL

By Motorola, Inc.
435/278 Pub. Pr., $38.00 Club Pr., $26.50

THE 8080A BUGBOOK: MICROCOMPUTER IN-
TERFACING AND PROGRAMMING By P. R.

MICROCOMPUTER-BASED DESIGN By J. Peat-
man
491/380 Pub. Pr., $26.50 Club Pr., $18.95

DATA BASE DESIGN B G Wederho!d
70130X Pub. Pr., Club Pr., $18.25

PRINCIPLES OF INTERACTIVE COMPUTER
GRAPHICS, 2nd Ed. By W. M. Newman & R.

Sproull
463/387 Pub. Pr., $24.95 Club Pr., $19.95
PIE?GRAMMING FOR MINICOMPUTERS By J. C.
ul
?BSMS)( Pub. Pr., $17.50 Club Pr., $13.50

REAL-TIME PROGRAMMING WITH MICRO-
COMPUTERS By R. C. Turner
786/372 Pub. Pr., $16.95 Club Pr., $13.95

MEMORY DESIGN: Microcomputers and Main-
frames By Electronics Magazine

HOW TO DESIGN AND BUILD YOUR OWN CUS-
TOM TV GAMES By D. L. Heiserman
786/585 Pub. Pr., $14.95 Club Pr., $11.95

HANDBOOK OF OPERATIONAL AMPLIFIER
CIRCUIT DESIGN By D. F Stout, edited by M.

Kaufman
617/97X Pub. Pr., $29.95 Club Pr., $17.50

ANALOG SYSTEMS FOR MICROPROCESSORS
AND MINICOMPUTERS By P. H. Garratt
786/496 Pub. Pr., $18.95 Club Pr., $14.95

ENCYCLOPEDIA OF COMPUTER SCIENCE
Edited by A. Ralston & C. L. Meek
760X Pub. Pr., $60.00 Club Pr., $39.95

MICROPROCESSOR AND MICROCOMPUTER
SYSTEMS By G. V. Rao
783/659 Pub. Pr., $24 50 Club Pr., $18.50

THE Z-80 MICROCOMPUTER HANDBOOK By W.
Barden, Jr.

Rony, D. G. Larsen & J. A. Titus
Club Pr., $8.45

783/845 Pub. Pr., $9.95 191549

Why YOU should join now!

® BEST BOOKS IN YOUR FIELD —Books are selected from a wide
range of publishers by expert editors and consultants to give you
continuing access to the latest books in your field.

® BIG SAVINGS — Build your library and save money too! We guaran-
tee savings of at least 15% off publishers’ list prices on every book.
Usually 20%, 25% or even higher!

e BONUS BOOKS — You will immediately begin to participate
in our Bonus Book Plan that allows you savings between
70-80% off the publisher’s price of many books.

® CONVENIENCE—14 times a year you receive the Club Bulletin
FREE, fully describing the Main Selection and alternate selections,
together with a dated reply card. If you want the Main Selection, you
simply do nothing —it will be shipped automatically. If you want an
alternate selection—or no book at all —you simply indicate it on the
regular reply card and return it by the date specified. You will have at
least 10 days to decide. If, because of late mail delivery of the Bulletin
you should receive a book you do not want, just return it at the Club’s
expense.

As a Club member, you agree only to the purchase of four books
(including your first selection) over a two-year period.

Pub. Pr., $18.50

o e o e

Club Pr., $15.50 784/914 Pub. Pr., $8.95 Club Pr., $7.60

Computer Professionals’ Book Club
P.O. Box 582, Hightstown, New Jersey 08520

Pleasa enroll me as a member and sand me the two books indicated, billing ma for my first
selection only af the discounted member’s price, plus local tax, postage and handling. If
not satisfied, | may return the books within 10 days and my membership will be canceled. |
agree lo purchase a minimum of 3 odditional books during the next 2 years as outlined
under the club plon described in this od. Membership in the club is continuous but
cancelloble by me any time ofter the four book purchase requirement has bean fulfilled

Write Code # of Write Code # of
FREE selection here FIRST selection here

| | | ]

Orders from outside the U.S. must be prepaid with international money orders in U.S
dollars.

Charge my [ VISA ] MASTER CHARGE* Exp. Dale
Credit Card # “MC Bank #

Signature

Name

Address

City, State, Zip

Corporate Affiliation
This order subject to acceptance by McGrow-HiJl. All prices subject to change without
notice. Offer good only to new members. A postage and handling charge is added fo all
shipments: Pagh3o
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editorial

Times Change

Over the past 50 years, Radio-Electronics has come to you in a
package with several different labels. In July 1929, it was Radio-
Craft (our first issue). In 1949, the name was changed to Radio-
Electronics and was printed in a stencil typeface. In 1957 the name
was not changed, but the typeface was. And that's the way it stayed
until this issue.

No! We have not changed the name, but we have given it a much
more modern look—one that is inspired by the “electricity’’ in our
industry. The change, the growth, the excitement.

The content has not been changed. It is still the firm in-depth
editorial coverage that has made and kept Radio-Electronics your
Number 1 Authority in this industry, and we intend to keep right on
delivering that kind of information.

This month, for example, we show you how to build a low-noise
amplifier for the front end of a Backyard Satellite TV receiver. There
are some Nifty Wirewrap Hints; a story on how to Build Your Own
Automotive Burglar Alarm; another on Using An IC PRAM; a look at
Super Class-A Audio Amplifiers; and the first part of a feature on
Speech Synthesizers. And that's only part of what you can discover
this issue.

It is this kind of solid editorial content that keeps you reading
Radio-Electronics, and it is the kind of editorial content you will
continue to find in our pages. When something new happens—like
computers or satellite TV reception, we will be sure to bring it to
you.

We would like your comments on our new look, even if you
disagree with our choice. But we really hope that you'll like it;

obviously we do!

LARRY STECKLER
Editor
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SHORTCUTS

Breadboard and test the faster and easier way.
Solderless, of course.

Your breadboarding is a
super-snap with an AP Super-Sirip
Build a circuit almost as fast you dream it
up. Pull it apart and do another—
everything's as good as new. Your A P
Super-Strip combines an 8-bus
power/ si?nal distribution system with a
matrix of 128 terminals, each with 5 tie
points. It accommodates up to nine 14-pin
DIPs. Altogether, you have 840 plug-in
solderless tie points. No need for special
patch cords either—use Solid 22 AWG
Wire. Where to buy? Read on.

With Non-corrosive Alloy 770 terminals, $17. With gold-plated terminals, $24.95.

A P Terminal and Distribution Strips Your
basic breadboarding building blocks.
When you take on a project that's too
b!g for your A P Super-Strip, use these
A P modules. Now you've got the world'’s
easiest way to assemble full-performance,
solderless bread-boards of any size or
shape. Our terminal and distribution strips
come in 11 configurations, all with universal
A" x A" matrix, accept all components with
leads up to .032" diameter, connect with
any solid wire up to No. 20 AWG. No
special patch cords. Get as few or as
Distribution Strips with 2 or 3 strips, from $2.  many as you need at your nearby A P
Terminal Strips with up to 128 terminals from $4.75.  Distributor. Where? Read on.

A P All-Circuit Evaluator...The best, or
assemble your own and get the best for less.
Your A P “ACE" will save you time—time
after time—because there's no faster or .
easier way to prototype. You plug in
your circuit, add power, and test.
It's super-fast breadboarding,
with the electronic integrity
you get in all A P products.
Our solderless plug-in tie
points are a special
non-corrosive alloy.
Use them over
and over again.
Same good
connections
everytime. Our AP “ACE"
kits are a snap to assemble.

Now experience the easiest
» way there is to frouble-shoot DIP ICs.
Our new A P Super Grip Il is the ultimate
test clip. A heavy-duty industrial-grade steel
¢ spring maintains firm contact pressure. No
¢ intermittents. No shorts. Ever. Contacts are gold-
plated phosphor bronze arranged in a “contact
¢ comb” which separates contacts precisely. New,
narrow-nose design fits highest-density boards.
Flat contacts won't roll off IC leads. FrpraarerILg
Engineering-grade thermoplastic body
is molded around contact pins. Nail-
head pin rows offset for easy probe
afttachment (straight-pin) models for
connector attachment, too). We'll tell
you where to get your A P test clip—
and we'll send you our complete A P
5 assembled models catalog, The Faster and Easier Book.

or 2 kits, available from $48.95.

A P Super Grip |l test clips in 8, 14, 16,
16151, 18, 20, 22, 24, 28, 36 and 40-pin models from $4.50.

Where to buy? Phone (foll-free) 800-321-9668.

ap

AP PRODUCTS INCORPORATED
1359 W. Jackson St., Painesville, Ohio 44077 Tel. 216/354-2101 TWX: 810-425-2250

CIRCLE 62 ON FREE INFORMATION CARD
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TECHNOLOGY

| read your editorial in the June 1979 Edi-
tion, and right on!

It's a very common opinion today that at
some point technological improvement just
stopped and no further innovation is neces-
sary. We have a car that works. Stop. We
have radios that work. Stop. We have com-
puters that work. Stop.

Upon closer examination, however, we
find that our cars don’t work all the time
and they don’t last very long, either. Sure
we have radios, but have we reached the
full potential? The computers are marvels,
but can we direct them to more human type
thinking? Are there other methods of ap-
proaching or perhaps improving the com-
puter concept?

Inventors and designers know the poten-
tial and most realize that the process of
innovation can almost be carried out to
infinity. But more and more today, fewer
people will listen. All the immediate needs
have been satisfied. They may then shut off
the switch on the flow of new ideas. It is
ironic that the ones who are most likely to
laugh at the new breakthroughs are often

the most knowledgeable in the field. Has
the credential of expertise also become the
license to play God?

K. RHOTEN

Schererville, IN 46375

FOR THOSE WITH LIMITED VISION
A large proportion of persons called
“blind"’ are not totally blind; they have lim-
ited vision that may reach the extent of 5 or
10%. Many such persons ‘can read books
and magazines with the aid of special
lamps and magpnifiers. ‘‘Limited vision’' is a
condition that can remain stable over many
years, and may retain its stability for life.
A friend whose vision is thus limited
asked me if | could obtain a digital calcula-
tor for her—one which has digits the size of
those on her digital alarm clock. She can
see the 0.6-to-0.7-inch digits of the clock,
but not those of the small, hand-held calcu-
lators. | checked into the features of some
so-called desk calculators and discovered
that the digit size was generally 0.25-inch
bright fluorescent or 0.375-inch not so
bright. Years ago, thore wero calculators
with large bright readouts, but they don't

seem to be around any more.

| have toyed with the idea of taking an
existing desk calculator that has large,
easy-to-use keys and interfacing it to a
large separate display. | discussed the proj-
ect with several persons more knowledge-
able than | in digital techniques, and they
hemmed and hawed about source and sink
drivers for 8 plus 1 digits, and 7 plus 1 seg-
ments with special power supplies, and
tricky ground referencing. One chap sug-

- gested looking into National's selection of

high-current driver chips that can be fed
from the multiplexed main chip.

Among your readers and contributors,
there must be someone who has encoun-
tered and tackled this sort of project. Per-
haps there is an article in a magazine that |
have overlooked; perhaps there is a prod-
uct that has escaped me. | would appreci-
ate hearing from someone who has the
answer, or even helpful ideas. (I know
about the special “voice output’” calcula-
tors that are available for the blind. So far,
they are very expensive and are obtained
through Stato subsidy in most oases. | look

continued on page 23
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the ReCeiving Tubes you'll ever need

for most replacements.

With RCA you get the exact replace-
ment tubes you need along with quality
you can depend on. Whatever receiv-
ing tube you need, you'll find it at your
RCA Distributor. Miniatures, Novars,
Compactrons, Nuvistors, Glass Tubes,
Metal Tubes . . . over 1,000 types, pro-
duced to RCA's exacting standards.

Plus many RCA service aids and busi-
ness aids to add to your efficiency and
promote your business . . . tube cad-
dies, service tools, technical literature
and a wide assortment of in-store signs
and displays.

See your RCA Distributor for all your
tube needs.

RCA Distributor and Special Products Division, Deptford, N.J. 08096.

Receiving
Tubes



HICKOK LX SERIES MULTIMETERS
OBSOLETE YOUR TRUSTY OLD VOM!

Here are the truly inexpensive, no nonsense, high
performance DVOM's you've been looking for! Com-
pact. Lightweight. Easy to read, indoors or out.
Accurate. Precise. Reliable. Rugged. Safe.
Self-contained. Easy to hold and operate with the
same hand.

A complete line of inexpensive accessories is
available to extend other capabilities far beyond
those of a comparably priced VOM.

All the super-durable, high quality professional
meter you need for service and maintenance work at
an analog price. So why pay as much for analog
inaccuracy...or more for digital frills?

Write today for complete details or contact your
local Hickok distributor. Better yet, call us toll free,
outside Ohio, at 800-321-4664.

LN303 - °74.”
LN304 - *89.%

e Automatic polarity, zero and overrange
indication
Easy-to-read 2" high L C D display
Y2 year battery life in typical use
12 oz. including 9V battery
Withstands 4 ft. drop without loss
of accuracy
e Automatic decimal point, built in low
battery indicator, diode and transistor
testing capability (LX304 only)
Carry it in your pocket, brief case or tool
box and enjoy on-the-spot accuracy when-
ever and wherever you need it.

No need to worry about damage. It’s built
to take it...so you can take it with you
wherever you go.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupant Ayenue » Cleveland, Ohio 44108
(216) 541-8080 «  TWX: B10-421-8286
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clectronics
career

training
from
specialists.

If youw’re interested in learning how to fix air
conditioners, service cars or install heating
systems — talk to some other school. But if
you're serious about electronies, come to
CIE —The Electronies Specialists.

: Special Projects Director
Cleveland Institute of Electronics




y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John,” he said, “learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that's a very good thing.
Consider doctors. You wouldn't
expect your family doctor to perform
open heart surgery or your dentist to
setabrokenbone, either. Would you?
For these things, you'd want a
specialist. And you'd trust him. Be-
cause you'd know if he weren’t any
good, he'd be out of business.

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

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

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

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

Specialists aren’t for
everyone.

I'11 tell it to you straight. If you
think electronics would make a nice
hobby, check with other schools.

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

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

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

That's what happens with CIE’s

Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning’ methods to
teach you important principles. You
explore them, master them com-
pletely. . . before you start to

apply them!

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

In fact,depending on the course
vou take, vou'll do most of the basic
things professionals do every day—
even usea Digital Learning Laboratory
to apply the digital theory essential
today to keep pace with electronics
in the eighties.

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

You work with experi-
enced specialists.

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

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

We don't mind. We have a fine
record of preparing people to take. . .
and pass. . .the government-
administered FCC License exams.

In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

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

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

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

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

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

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

Pattern shown on oscilloscope screen is simulated.

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

Cleveland Institute of Electronics, Inc.

1ClI

Print Name

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

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

Mail today?

Address Apt.

City

State Zip.

Agess e — Phone (area code)

Check box for G. 1. Bill i-formation: [] Veteran ] Active Duty

RE-83

0861 HOYVIW
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When quality counts

Do not be fooled by the low prices, these brand
new lab quality frequency counters have important
advantages over instruments costing much more.

The models 7010 and 8010 are not old counters repack-
aged but 100% new designs using the latest LSI
state-of-the-art circuitry. With only 4 IC’s, our new 7010
offers a host of features including 10 Hz to 600 MHz
operation, 9 digit display, 3 gate times and more.
This outperforms units using 10-15 IC’s at several
times the size and power consumption. The older
designs using many more parts increase the possiblity
of failure and complexity of troubleshooting. Look
closely at our impressive specifications and note you
can buy these lab quality counters for similar or less
money than hobby quality units with TV xtal

time bases and plastic cases!

Both the new 7010 and 8010 have new amplifier
circuits with amazingly flat frequency response and
improved dynamic range. Sensitivity is excellent
and charted below for all frequencies covered by the
instruments.

Both counters use a modern, no warm up, 10 MHz
TCXO [temperature compensated xtal oscillator]
time base with external clock capability - no economical
3.579545 MHz TV xtal.

CIRCLE 41 ON FREE INFORMATION CARD

Quality metal cases with machine screws and heavy
guage black anodized aluminum provide RF shield-
ing light weight and are rugged and attractive - not
economical plastic.

For improved resolution there are 3 gate times
on the 7010 and 8 gate times on the 8010 with rapid
display update. For example, the 10 second gate time on
either model will update the continuous display every
10.2 seconds. Some competitive counters offering a
10 second gate time may require 20 seconds
between display updates.

The 7010 and 8010 carry a 100% parts and
labor guarantee for a full year. No “limited” guarantee
here! Fast service when you need it too, 90%
of all serviced instruments are on the way back to
the user within two business days.

We have earned a reputation for state-of-the-art
designs, quality products, fast service and honest
advertising. All of our products are manufactured and
shipped from our modern 13,000 square foot facility in
Ft. Lauderdale, Florida.

When quality counts...count on Optoelectronics.

MODEL 8010 1GHz

MODEL 7010 600 MHz

L. CLL. HOLD

i - EEEE-NN -

L\

100% U.S.A. FACTORY ASSEMBLED

100% PARTS & LABOR YEAR GUARANTEE
CERTIFIED NBS TRACEABLE CALIBRATION
EXTERNAL CLOCK INPUT

@ DISPLAY HOLD FUNCTION

® 9 RED LED DIGITS 2" HIGH

® .1 Hz RESOLUTION

® 0.1 PPM 10 MHz TCXO TIME BASE

GH: FREQUENCY COUNTER R
LAl ]
&= )

-

opteeriectronics inc

e QATE TiME # T ——

L
PAMGE — MHZ (‘—ft

R 0OV WA J

® LAB/PORTABLE-AC ADAPTER INCLUDED

® 1 MEGOHM & 50 OHM INPUTS

® STATE-OF-THE-ART LS| DESIGNS

® COMPREHENSIVE USER MANUAL PROVIDED

® COMPACT SIZES—7010- 1-35" Hx4-'4" Wx5-'4"D  8010- 3" Hx7-12" Wx6-12"D

SENSITIVITY

RANGE |, LED 50 OHM INPUT

Pz HI-Z INPUT GATE CLOCK
PRICE | 10Hz1o TS| 25.250 MHz | 250-450 MHz | 450 MHz-1GHz | 10Hz - 60 MHz TIMES s0oMHz | Max. FReQ. | 20°-a0°c | FREQ. | NPUT

RESOLUTION TCXO TIME BASE | EXT

145.00
225,00 600 MHz a 5-20 mV 10-30 mV

to 600 MHz

20-40 mV 1-10 mV

YES

10 Hz 1PPM | 10 MHz | OPTION

3] 4.1.10SEC | 1 Hz
E00 MHz 0.1 PPM $25.

325.00

405.00 1 GHz 9 1-i0mV

10-25 mV

1-10 mV

" : 10 Hz 1PPM YES
BH01:30 SRC ]S 1GHz | 0.1PPM STD

* Has precision 0.1 PPM TCXO time base
MODEL 7010

#7010 600 MHz Counter - 1 PPM TCXO  $145.00
#7010.1 600 MHz Counter - 0.1 PPM TCXO $225,00

MODEL 8010

OPTIONS
#Ni-Cad-701 Ni-Cad Battery Pack &

charging circuitry

Installs inside unit $ 15
#EC-T0 External Clock input, 10 MHz $ 25.00
#CC-70 Carry Case, Padded Black Vinyl § 8.95

OPTIONS

#8010 1 GHz Counter - 1 PPM TCXO
#8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00
#8010.1-13 1.3 GHz Counter - 0.1 PPM TCXO $495.00 #P-100

#Ni-Cad-801 Ni-Cad Battery Pack &
charging circuitry
Installs inside unit

#CC-80 Carry Case, Padded Black Vinyl $§ 9.95

ACCESSORIES

#TA-100 Telescope Ant with
Right Angle BNC § 9.95
Probe, 50 ohm, 1x $13.95
#P-101 Probe, Lo-Pass,

Audio Usage $16.95
#P-102  Probe, Hi-Z,

General Purpose $16.95

$325.00

$ 39.00

ORDER FACTORY DIRECT ¢ CALL TOLL FREE

= Optoelectronics inc 1-800-327-5912

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334

FROM FLORIDA (305) 771-2051/2

TERMS: Orders to U.S. and Canada, add 5% for shipping. handling and insurance to a maximum of $10.00. All other orders add 10%.




LETTERS
continued from page 16

forward to a future article in Radio-Elec-
tronics making use of the new voice syn-
thesizer modules.)

WESLEY H. ALDRED

Cleveland, OH

HEART RATE MONITOR

Usually, | don't read Radio-Electronics,
but your July 1979 cover showing the Heart
Rate Monitor prompted me to buy that
issue. | didn't build your circuit, either, but
my interest in it derives from having de-
signed a similar circuit (digital readout) that
| submitted to a design contest, and which
won me the first prize! (See EDN Septem-
ber 5, 1977 and EDN October 20, 1977,
page 79 for the circuit.) Since that circuit
aroused great and unexpected interest, |
am passing along the following information
to your readers:

The only criticism | have of M. C. Wor-
ley's circuit is the rather slow response time
(6+ seconds) because of the output filter.
Also, the physical size of the circuit could
be reduced by using a quad op-amp
(LM324) in place of IC1 and IC4; in addition,
that allows low voltage and a single supply
(battery) operation. IC2 and IC3 might also
be replaced by a 556 dual timer. IC5, Q3,
and the speaker can also be simplified to
one ‘‘Sonalert’’ beeper. A comparator with
histeresis in front of Q1 also greatly im-
proves noise (muscular, etc.) immunity.

My circuit updates the rate at every pulse
using frequency multiplication with F/V, V/
F converters, runs on one 9-volt battery,
and has digital LCD display—all for less
than $60. The sensor | use is a Monsanto
MCA-7 ($3.95).

Since the originally published circuit
turned out to have some problems, | devel-
oped an improved version obtaining f=1/t
by analog division.

A copy can be obtained from Intech
Function Modules (the sponsor of the con-
test), 282 Brokaw Road, Santa Clara, CA
95050 or directly from me. Good luck.
GERO TIMMERMANN
Multitech, P.O. Box 2277, Santiago, Chile

NOT CONFUSED ABOUT EINSTEIN

| may be careless, but | am not confused
about ‘‘Einstein’s Theory,” as Dr. Mark
suggests in his letter in the October 1979
issue. My letter in the June 1979 issue
should have stressed the stability of the
mobile radar transmitter, so that without
measuring we know its transmitted wave-
length and frequency never changes no
matter how the police car maneuvers. Thus
‘“simultaneity’” is no longer a problem, as
we know the frequency at the source is sta-
ble without measuring it again at each
observer where it changes, except where
there is no Doppler or radial motion.

How is the “famed' Michelson-Morley
experiment even involved with photons and
relativity? That experiment used mono-
chromatic light as a source, which is light of
one frequency or very stable. That mono-
chromatic light source was solid to the
same Earth as the lenses and mirrors in the
interferometer, so there was no relative
motion, which is all and precisely what the
Michelson-Morley experiment measured
and proved.

Today we have a much better source of
monochromatic light. The laser is not only
very stable, but outputs essentially only
one coherent frequency, hence makes an
excellent clock. We now have solid-state
lasers the size of a grain of sand, which we
can attach on the end of a string and swing
this monochromatic light source or stable
frequency back and forth. When the laser
swings to a detector the detector gets a
higher frequency or up Doppler as the
source travels faster than the speed of
light; but when the laser swings away from
the detector, it gets down Doppler as the
light arrives at the detector at less than the
speed of light. Only at the extremes of
swings does the detector get the same fre-
quency as the laser always outputs. How?
Because the speed of light is a constant

only to the source and may not be a con-
stant to all observers.

It has been 58 years since Einstein won
the Nobel prize for the photoelectric effect.
As yet, no one has ever even found one
photon, let alone measure its velocity, as
Dr. Mark implies is an easy thing to do. If
Einstein had had precision-tuned electron-
ic circuits, as most Radio-Electronics
readers have, he could have explained the
photoelectric effect with them. Each differ-
ent atom represents a sharply tuned circuit
of a different frequency, and will only emit
electrons when it absorbs its own particular
frequency to get sufficiently excited. Look
up “postulate’ in the dictionary. Einstein’'s
math is not science. R-E
JOHN W. ECKLIN
Alexandria, VA

Sprague distributors have MORE to offer . . . more component types,
more styles, more ratings, more sizes, more quality, more value. With

Sprague distributors, you save time by getting what you want when you
want it, faster and easier.
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For the name of your nearest Sprague distributor and a copy of Catalog

C-622, write to:
Sprague Products Company

Distributors’ Division of the Sprague Electric Co.

81 Marshall Street
North Adams, Mass. 01247.

Where MORE is more than a promise.
CIRCLE 17 ON FREE INFORMATION CARD

65-5128
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THE MARK OF RELIABILITY

a subsidiary of GK Technologies
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Radio Shack Road Patrol
Radar Deftector

CIRCLE 101 ON FREE INFORMATION CARD

RADAR SPEED DETECTORS STILL SEEM TO BE
hot-selling items judging from the continuing
production of these little devices by the elec-
tronics industry.

One of the newest designs is the Road
Patrol L.R. recently released from Radio

Shack. Made for Radio Shack by a prominent
manufacturer, the Road Patrol multiband de-
tector is designed to respond to either X-or
K-band signals. As with other similar devices,
the Road Patrol extracts power from the ciga-
rette lighter receptacle. A retractible coil cord
keeps the power line snug. A universal mount-
ing bracket is furnished with the detector,
allowing for a variety of mounting schemes. A
self-adhering pad (supplied) may be used to
stick the detector and bracket assembly firmly
to the windshield for greatest clearance. Alter-
nately, the bracket may be stuck or screwed
down to the top of the dash or to the hardware
seal around the windshield. A set of adjustable
screws permit the unit to be optimally tilted on
its mount so that it faces directly forward for
maximum range.

The housing is plastic with a non-glare
rough black texture. There are two electronic
adjustments, accessible from the front. The
volume of the audible alarm may be set so that
any triggering may be heard above ambient
vehicle noise. A sensitivity control provides an
approximate range-distance selection.

Accompanying the audible alarm, a flashing
red panel light displays the warning, CHECK

SPEED, when the detector is triggered.

If it is likely that the owner would like to
transfer the detector repeatedly between vehi-
cles, extra mounting brackets are available at
additional cost from Radio Shack.

A green LED pilot light indicates when the
unit has been switched on. When first powered
up, the unit will *beep” and flash the alarm
light for a short stabilization period. After
that, the unit may be adjusted for optimum
performance.

In a major metropolitan area, there are
many stray RF signals which may cause false
triggering of the sensitive device. That suscep-
tibility is common to virtually all broadband
Radar detectors; it is a fact of life. Fortunately,
such false indications are usually erratic and
are also short-lived.

When the Road Patrol detects an actual
speed radar transmission, the audible pulsating
tone and flashing red alarm light will recur
repeatedly. That signal is unmistakable when
compared to the occasional signals.

How it works.

A radar detector is simply a broadband,
high-sensitivity RF-level detector. It has a

RCA's 1980

SK Guide puts
Sylvania ECG’
inits place.

You'll find the comparable ECG
number right along with the SK
number for the second year in a
row in RCA’s new SK Solid State
Replacement Guide.

hisisit...



tuned microwave horn antenna that is designed
to pass signals in the X-and K-(several thou-
sand megahertz) bands into a diode. The
radio-frequency energy is then rectified into a
voltage that upsets a delicately balanced alarm
circuit. Obviously, a radar speed trap cannot be
detected unless the radar is actually transmit-
ting a signal. That is one way that law enforce-
ment agencies can outwit the detectors: They
may use short bursts of radar to monitor spe-
cific vehicles momentarily—hardly enough
time for a radar detector to resolve whether the
incoming signal is a random bit of RF interfer-
ence, or whether it actually is a transmitted
radar signal.

The range of a radar detector depends on a
number of factors including its own sensitivity,
the power-output level of the radar transmit-
ter, the terrain on which the transmitter is
being used, the amount of surrounding traffic,
and the weather.

We were able to test the Road Patrol over a
recent holiday weekend. On a trip to a local
hamfest, we entered the city limits of Knox-
ville, Tennessee, and the little detector began
to beep persistently. We couldn’t turn the sen-
sitivity low enough to keep it from frantically
trying to tell us something. Instinctively, we
slowed down, and looked analytically at the
bushes, trees, grass—anything and everything.
After about a half mile of super-cautious driv-
ing, there it was: an airport radar dish, sweep-
ing the horizon!

Our return trip was more productive. A
series of radar traffic-control points were defi-
nitely in operation in Western North Carolina,
and the Road Patrol let us know every time we
came near one with plenty of time to spare so
we could slow down.

Are they legal?

The battle in the courtrooms still looms.
Some recent landmark decisions have ruled in

favor of the driver. Is the mere possession of a Free!

radio-receiving device proof that the owner is

guilty of trying to evade the law? That this Edmund SGientific

question is difficult to answer.

Some police agencies have attempted to catalog
locate strategically old radar transmitters that
will produce false signals on major highways,
causing detector owners to lose faith in the
judgment of their detector devices. That action
has been recently struck down by the FCC
because "of the interference the transmitters
generate on the airwaves.

So far, only one technique has been proven
100% effective for avoiding speeding tickets:
Just stay under 55 miles per hour! The Radio
Shack Road Patrol radar Detector sells for

$199.95. R-E
Rotable TV RCA Mini-State Optics, Lasers, M ' Weather,
Antenna Magnifiers, Mic es, Photo-

graphy Over 4,000 Fascinating
T Products in Our FREE 100 page colo
WE ARE LIVING IN AN AGE OF RAPIDLY INCREAS- Catalog! Send for your FREE

ing mlnlaturizatlon, Wtz:._tichcs,“ cal;ulatoils, Edmund Scientific Catalog, Today!
computers, and automobiles all reflect the

trend. Now, RCA has joined the ranks of the S5 ¥ears Of Service!
miniaturizers with their new Mini-State com-
pact UHF/VHF TV antenna.

[ Yes! Rush me your FREE catalog!

Looking like a flying saucer, the 5MS440 Name

Mini-State is mounted as high as possible, A@d’ess

away from metallic masses. Internally, the 21- City

inch plastic housing encloses a motor-driven State Zip

dircclional_ antenna array. A circular styrofoam Clip and Mail Coupon Today to:

form provides support for a UHF Yagi and a Edmund Scientific Co, Dept 2020, EHO6

terminated, tuned VHT loop. The VIIF loop is Fdscorp Bidg, Barrington, N..J. 08007
continued on page 26 No. 156 1980 Edmund Scientific Co

one SK book- all you need
to fill your solid state
replacement needs.

® DUAL NUMBERING SYSTEM

RCA SK's are all manufactured by RCA's Solid State

e.g. SK3444/123A Division or by reputable original solid state device
manufacturers. This means built-inquality and fewer

® EVERYTHING UNDER ONE COVER costly call-backs for you. Your profit picture gets
brighter and brighter with RCA SK's . . . transistors,

® PUBLISHED EARLIER THAN EVER rectifiers, thyristors, integrated circuits and high-

® 1,080 SK AND KH TYPES REPLACE

voltage triplers.

See your RCA SK distributor for a copy of the 1980

MORE THAN 161,000 DOMESTIC RCA SK Replacement Guide, SPG 202Y orsendyour

AND FOREIGN TYPES

request with check or money order for $1.50 to RCA
Distributor and Special Products, P.O. Box 597,

® MAKE MRO REPLACEMENTS RIGHT Woodbury, N.J. 08096.

FROM YOUR SHELF

SK Replacement

SOIid State *ECG is a trademark of GTE Sylvania
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amplified by a single-transistor integral pream-
plifier, while the UHF signal is coupled direct-
ly to the downlead.

RCA supplies a 60-foot length of prefabri-
cated coaxial /control cable. The RG-59 coaxi-
al cable is terminated at each end with an F-
type connector, compatible for hookup both to
the antenna and the power-supply unit below.
The three-wire control cable is connected to
screw terminals for motor drive control.

Assembly is easy. A screwdriver locks down
the control cable leads, and the prewired coaxi-
al cable screws on to the F connectors. Direc-
tions are excellent and easy to follow.

The manufacturer suggests that the radome
be mounted as high as possible, free and clear
of metallic obstructions. That is always a good
practice for any antenna.

The rotable system is activated by a hand-

held remote-control unit. Colorful back-
lighted compass points are illuminated succes-
sively as the thumb control is depressed, sig-
nalling that the internal antenna is being
rotated through its azimuth.

Mounting is provided by a stainless steel
mast-mounting bracket. A set of spider legs is
also included for setting the radome on a flat
surface such as a closet shelf or attic floor.

Optional accessories available include a vari-
ety of mounting masts. An offset pipe facili-
tates the otherwise awkward case of side
mounting on a wall. A rod-mounting tripod is
also available.

The antenna system is powered from 120
VAC. A dual power model (includes 12 VDC)
is available as the 5MS550. It is useful for
portable applications, such as recreational ve-
hicles and boats. Aside from the power sup-

We Started With A Great Idea

Then Made It 10 Times Greater

—
=0, 424 » 4Vs"
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_ No. 420 - 9%"

ﬂ ~ No. 428 « 812"
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No. 460G - 16"

We originated the tongue and groove plier. Improved it
with patented undercut mating parts that can't slip.
Improved it again with the patented reinforcing flange
that minimizes stress breakage. Meanwhile, we de-
veloped ten sizes and styles to satisfy a wide range of
needs.Reasons why the first ofits kind isbest of its kind.
CHANNELLOCK. Be sure that name is on the handle.

CHANNELLOCK, INC. - Meadville, Pennsylvania 16335

ICHAN yg| LOCK)

Meet The Rest Of The Family. Send For Free Catalog.
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plies, the two systems are identical.

Excellent literature accompanies the Mini-
State antenna system. The owner’s manual
includes a complete circuit diagram, as well as
a supply of operational and installation hints.

i il

CIRCLE 102 ON FREE INFORMATION CARD

We compared the Mini-State to a roof-
mounted Radio Shack F-110 log periodic
dipole array. Both antennas were clear of sur-
rounding obstructions, even though the Mini-
State was mounted about four feet higher than
the V-110.

Geographically, the test area was deep
fringe. Since the Mini-State is advertised as
useful in metropolitan and near suburban
applications, we didn’t expect it to perform as
well as the large log-periodic under such condi-
tions. Sure enough, it didn't! Stations were still
visible in most cases, but they were way down
in the snow. It was really an unfair comparison
considering the capture area and gain of the
log periodic.

Would we recommend the Mini-State! Yes,
under certain circumstances. Unquestionably,
when space is a problem, the Mini-State is
better than rabbit ears. Also, its ability to be
rotated is an advantage. On almost every chan-
nel, the sharp, unidirectional property of the
unit was obvious. In urban applications where
signal reflections, ghosts, and co-channel inter-
ference may be a problem, the rotating directa-
bility will be very useful.

Also, the Mini-State would find excellent
application anywhere that signal strengths
from nearby TV transmitters are sufficiently
high that enormous antenna gain is not a con-
sideration. Pleasure boats docked or being
piloted in waters near major metropolitan areas
would be a logical application of such a com-
pact TV antenna system. The additional fea-
ture of rotability makes the antenna even more
desirable for such mobile applications.

Similarly, people with recreational vehicles
parked near urban areas where there is still
some reasonable level of television signals pre-
sent will find the Mini-State a good invest-
ment. The low profile of the antenna makes it
particularly suitable for mobile installations
where other types of projecting antennas
would be a hazard. In the majority of cases, the
antenna would not have to be removed as
would other types of electrically equivalent
antenna installations.

If the TV set is being operated by 120 VAC
power, the regular 5MS440 may be powered
from the same source. In mobile applications
where 12 volts is powering the TV set, the
SMS550 dual-powered Mini-State should be
considered. The model SMS440 Mini-State
compact TV antenna has a recommended retail
price of $89.95. R-E

continued on page 30



341 WAYS TO INCREASE YOUR
ELECTRONICS KNOW-HOW!

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

l MPUTERS, MICROPROCESSORS & ROBOTICS

1168—GIANT Handbook of Computer Projects 504 p, 217 Hil 50.95
1160—1001 Things 1o do Wl!rl Your Personal Computer 336 p.  57.95
1201—C Microc Hdbk. 322 p., 1251 $8.85
1050—Most Popular Subroutines m BASIC 182 p., 34911 $5.95
1045—Programmer’s Guide to LISP 210 p., 133 I, $5.95

1241—How To Build Your Own Self-Programming Robot 238 p.  §7.95
1062—The A to Z Book of Computer Games 308 p., 73 il $7.95
111]—D¢s|gn Build, Prog Your Own Working Computer System $8.95
1053 266 p., 1241l $5.95
1141—How To Build le Own Working Robot Pet 238 p, 86 ||, $6.85
1107—Ccmputmsl s Handy Manual 84 p., 39 L} 52.95
1068—C 's Handy D v 96 p. 421 £3.05
1071—The Compleio Hanabook of Robotics SB-I P 1370l $7.95
1085—24 Tested, Ready-To-Aun Game Programs in BASIC 252 p. $6.95

1070—Digital Interfacing with an Analog World 406 p. 277 I, $8.95
l 1088—ijustratled Dicl. of Microcomputer Terminology 322 p., 150 11.57.95
1076—Artificial Inteligence 252 p. 1181 §7.95
l B41—Build Your Own Working Robot 238 p., 117 il $5.85
1098—How To Builld Your Own Working 16-Bil Microcomputer B0p. $3.95
I 1085—Programs in BASIC for Elec. Eng, Techs, & Exp 140p. $4.95
1077—Hdbk. of Remote Control & Automation Tachs 284 p, 250 157.95
. 1055—The BASIC Cookbook 140 p., 49 $4.9
1015—Beginner's Gde. to Computers & Microprocessors 308 p.  $6.95
. 1000—57 Practical Programs & Games in BASIC 210 p. 64 il §7.95

985—Beginner's Guide to Microprocessors 182 p 106 4l $595
885—Programming Microprocessors 208 p. 102 )| $6.85
B76—Simplified Computer Prog g g APG 240 p. 56,95
971 —Minipi frem C 1o G 196 p $5.95
. 874 —Mastar Handbook of Digital Logic Applic’s, 392 p. 2B7 || 5$7.85
8952—h g for Computer Hobbyisis 387 p. $8.95
. 955 Modem Digital Communications 308 p. 122l $6.95
853—Piloting/Navigation With the Pockel Calculaior; 406 p., 3381 $8 85
l 975—The “Compulator’ Book—Build Super Calculators & Mini-
computer Hdwe with ‘Galculator Chips 322 p. 227 || 57.95
' 752—Comp Progi g | k 518 p, 114 1 $9.95
554—C T 'St 480 p. 428 || 510,85
l 32¢—Mvanceu Applications for Pocket Calculators 304 p. 275 . 55,95
538—Computer Circuits & How They Work 192 p, 109 || 95
574—Beginner's Guld-e to Computer Programming 480 p. 364 ||, $9.95
l T85—M programming Hdbk. 294 p, 176 il $6.95
708—Modern Guide to Digital Logic 284 p. 222 il $7.95
l T724—Get the Most Out of Electronic Calculators 204 p. 28 || 54.95
548 inner’s Guide to Computer Logic 192 p il 5595
. CIRCUITS BOOK OBBY ELECTRONICS & PROJECTS
l 1195—The Master |G Coakbook 476 p., 2070 59.95

1137—First Book of Electronic Projects é:

1184—Master Guide to Electronic Circulls 616 p., 3[)2 1}

1168—How to Repair Clocks 182 p,, 80|

1123—The Laser Experimenter's Handbook 210 p., 187 IL.

111B—Making & Using Electricity From the Sun 144

881—666 Science Tricks & Expenments 406 p,, aagn

1142—84 Practical IC Projects You Can Build 140 p., 1131

B05—99 Test Equipment Projects You Can Build 3?8 p., 337 1. ST 95
B804—Master Hdbk of 1001 MORE Practical Electronic Gire 2.95
1105—How To Cast Small Metal & Rubber Parts 144 p, 132 $5.85
1101—How To Design & Build Your Own Custom TV Games 546 p $9.95
B08—The Power Supply Handbook 420 p. 292 || $7.85
1108—Lasers, The Light Fantastic 294 p. 15811 $6.95
1079—How to Bulld & Use Low-Cost Hydrophones 140 p. 98 1l s-l 95
1113—LUnderstanding Electronics 182 p. 265 i

aou—Maslar Hdbk, of 1001 Practical Electronic Circuits 602 p 512 95
1060—303 Dynamic Electronic Gircuits 308 p., 303 il $6.95

1023—Beginner's Guide to Designing (Bldg. Transnstm Radios 5495
965—Modern Transistor Radios 64 p., 112 $2.50
958—Beginner's Guide lo Making Electr Gad 015140 p. 113 1l $4.85
921—The ABC Book of Hi-Fl/Audio Projects 1%8 p. 131 4,85
909—How to Build MetalTreasure Locators 140 p. 60§l 53 85
935—Build-|f Book of Optoelectronic Projects 238 p 17511 5595
964 —Modern Crystal Radios (Make and Use Series) 64 p. 101 ||.§2.50
637—Fun with Electronics 140 p. 50 il $3.95
B36—O0ptoelectronics Guidebook-with Projects 196 p. 115 11 $5.95
905—Build-It Book of Digital Electronic Timepieces 294 p. 209 il $6.95
926—Model Rallroad Electronics 308 p. 218 il 55,95
91288 Practical Op Amp Circuits You Can Build 140 p, 120 ). §4.95
868—CBer's Handybook of Simple Hobby Projects168 p. 114 |I, 53.95
B87—106 Easy Electr. Projects-beyaond the (ransistor 224 p. $595
T90—21 Simple Transistor Aadios You Can Build 140 p. 122 1|, 5385
861—Dmplay Electronics 252 p. 195 I $5.95
i Circuits ok 186 p. 1191l 5595

706—Indexed Guide 1o Modern Elmonlc Circuils 216 p. 92 (1
787—OP AMP Circuit Design & Apphcations 280 p. 239 il
T96—MOSFET Circulls Guidebook-with 100 F'rujec!s 322p 18961
714—Radio Astronamy for Ihe Amateur 252 p. 88 i $5
571—Radio Elecironics Hobby Projecis 192 p 2i< i

T80—111 Digital & Linear |C Projects 210 p, 244 ||

B99—Solid State Circuils Guidebook 252 p. 227 il
628—Handbook of |G Circuit Projects 224 p. 136 il
487—64 Hobby Projects lor Home & Car 192 p. 195 |1
537—125 Cne-Transisior Projects 192 p. 125 ||
83—Fun with Electricity 128 p. 94 il
B47—Stereo/Quad Hi-Fi Principles & Projects 152 p. 100 |
464—Electronic Hobbyist's |C Project Handbook 154 p. 86 il
613—MNew IC FET Principles & Projects 154 p. 60 il
462—104 Easy Transistor Projects You Can Build 224 p 105 1L
590—Practical Solid-State Principles & Projects 176 p. 127 il
568—|C Projects for Amateur & Experimenter 182 p. 25201
542—Transistor Projects for Hobbyisis & Sludenis 192 p. 153l 5495
70—Elecironic Puzzles & Games 128 p. 75 il 5395

BASIC & GENERAL ELECTRONICS TECHN

1066—|llustrated Dictionary of Electronics 882 p., 472 Il,
510—How to Read Electronic Circuit Diagrams 192 p. 140 il
588—Basic Electronics Course 384 p. 275 |
BB2—Transistor Ignition Systems 252 p 162 |l
749—Auto Elecironics Simplified 256 p., 202 ||
748—The C Auto Electric Handbook 210 p., 139 )1
891 —Practical Solid-Stale DC Power Supphes 196 p 151 1
E28—Basic Eleciricity & Beginning Electronics 252 p. 191 |1
830—introduction 1o Medical Electronics 320 p. 126 il
B55—Modern Electronics Math 686 p. 424 ||
728—Basic Digital Electronics 210 p. 117 Il
59‘—Eloctronlcs Urwaualed 228 p. 96 il 55

,. & Power Supplies 252 p. 128 1l 56.95
583—Indust ples & Practice 416.p, 3801l $8,95
B30—Servicing Medical & Bumlmmc Equipment 350 p. 165 I s& 95
601—Basic Color Television Course 420 p. over 300 |l 9,85
104—Basic Radio Course 224 p. 128 I $5 95
638—Marine Electronics Handbook 192 p. 106 | 54.95
528—FPulse & Switching Circuils 256 p. 184 Il 5585
585—Digital Electronics: Principles & Practice 282 p, 191 1l
105—Basic TV Course 224 p. 128 |
11I—Ba'i~c Transtm Cour_v.s zz-l p tés il

. 591—Solid State Projects for the Experimenter 224 p. 228 |l

AUDIO, RECORDING, HI-FI & STEREO

1234—21 Custom Speaker Enclosures You Can Bulld 240p. 1771 $7.95
1206—How to Design & Build Digital Audio Ampiifiers 350 p., 248 |1,
1167—Electronic Music Synthesizers 168 p., 127 il 55,
1034 —How To Select & Install Your Own Speakers 238 p., 131
1166—Build a Small Budget Recording Studio From Scratch
B57—Electrical Hdbk for RVs, Campers, Vans, Boals, Trailers
1001—Master Handbook of Still & Mavie Titling for Amateur & Pro
1011—How To Repair Movie & Slide Projeclors 304 p.. 2700l
911—Restoring & Collecting Antique Reed Organs 320 p., 124 |l
1064—How to Design/Build/Test Complete Speaker Systems 336 p.
1056—Install Everything Electr. in Cars/Boats/Planes Trucks 384 p.
1042—Jap Radio, RecordTape Pluym Schem Manual—V. 2200 p.
1017—Understanding Sound, Video & Film Flwordmgzl-m B T4l
966—Complete Handbook of P A Sound Systems 272 p., 148 /i
681—0Cuestions & Answers on Tape Recording 264 p., 102§
510—How to Repair Musical Amphifiers 288 p.. 50
736—Amaleur Filmmaker's Hdbk Sound Sync/Scoring 210 p.
B875—Microphones—How Work & How to Use Them 224 p. 52 I,
B46—Acoustic Tachn-uuus for Home & Studio 224 p. 1681
781—} of g 322 p. 196 11
934—Photo Guide to AM/FM Stereo Repair 288 p, 281 i,
756—4-Channel Sterec-From Source fo Sound 252 p, 102 il
634—Basic Audio Systems 240 p. 203 II
1031 —Produce Exciting Slide Shows & Movies With Sound
689—Cassetts Tape Recorders-How Work/Care/Repair 204 p
497—Tape Rocording for Fun & Profit 224 p. 17111
681—Questions & Answers About ‘I'nge Recording 264 p. 102 |l
16—Sarvicing Cassette & Cariridge Tape Plnws 294 p. 1961
505—Installing & Servicing Home Audio Systems 256 r 136 11
B67—Elemenis of Tape Recorder Circulls 224 p. 145 |
642—Jap Radio. Record & Tape Player Service Manual 228 p.
58—Servicing Record Changers 224 p. 17301

HAM RA CB,COMMUNICATIONS & TELEPHONES

119-! Huw e F!apmr Amateur Radio Equipmant 448 p.. 385 il $9.95
1152—A ata Manual—inci tables ST 95
1(2&—090.\9 ‘I'na Ham Radio Salelktes 128 p,, 95l
B02—The Gianl Book of Amateur Radio Antennas 462 P 25511 sa 95
998—How to Hear & Speak CB In a Short-Short 176 p 50
E65—Mobile Radio Handbook 192 p., 1751 5495
1097—All About Telephones 192 p. 14011 §4.95
1052—Radar Detector Handy Manual 80 p,, 631 $2.25
1054—Antenna Construction Habk. for Ham, CB & SWL 238 p.  §595
1005—Hdbk ar Sorar Flare Monitoring & F':op Forecasting 196 p.$6.95
997—The | of T & A 432 p 215 I
H69— cBm s Handy Manual of Base Stations 96 p. 55 |
801—Master Handbook of Ham Radio Circuits 382 p., 301 |l
963—Home-Brew HF/VHF Antenna Handbook 210 p. 143 |1
959—CBer's Handy Manual of S5B 80 p. 42 i1
685—The Complete Shoriwave Listener's Handbook 288 p. 101 1.
683—Pictorial Guide to CB Radio Install./Repair 256 p. 304 Il
E73—How to Be A Ham—Incls Latest FCC Rules 182 p 25l
950—Iil. Dict. of Broadcast—CATV—Telecomms. 420 p. 104 |l
799—CB Radio Operalor's Guide-2nd Edition 256 p. 139 il
899—CBer's Handy Manual 48 p
735—The Complete FM 2-Way FAadio Handbook 264 p. 111 11
B859—The Complete Handbook of Skow-Scan TV 304 p. 169 1
954—Practical CB Radio Troubleshooting & Repair 406 p. 169l
587—RATTY Handbook 320 p. 230 il
933—CBer's Handy Atlas/Dictionary 64 p
722—Amateur FM Conversion & Const. Projects 276 p. 187 1l 5.95
678—Modern C. 276p. 171il. S17.95
581—Citizens Band Radio Service Manual 228 p. 84 il 5.95
621—The 2-Meter FM Repeater Circuits Handbook 312 p. 184 || $6.95

ELECTRONIC TEST EQUIPMENT

1177—Practical T shtg. with Modern Test Instruments 304 p., 28811, $7.95
1162—Practical T'shig. with Modern Scopes 288 p., 267 |1 95
132 Huw to Teat most Everything Elecironic !60 |:| 144 |l 83,95
T30 with EV , 1851, $5.95
1012—How To Desagn [Build Elec1r Inmumnnlnluon 420 p 2101, $9.85
792—Build- 1t Book of Miniature Test & Msmt. Instr. 238 p. 151 ||, $4.95
472—Working with the Oscilloscope 104 p. 183§ 7" x 94" 34 95
B72—LUnderstanding & Using the VOM & EVM 192 p. 187 il 5.95
92?-How o Usu AgF & RF %lgnal Generators 238 p. 162 il 5.95
702 d 240 p. 217 Il. 54,95
T723—E| Test E t—& How To Use |t 204 p., 174 i1.54.95
729—RF & Digital Test Eqmpmenl You Can Bulld 252 p. 217 || .95
B877—LUnder. Usmg Modern Signal Generalors 294 p. 120 L. 56,95
B64—L g & Using the Oscill ar2 p, 1701l
577—How to Lise Color TV. Test Instruments 256 p. 230 il
131—Test Instruments for Electronics 192 p. 155 IL
680—How to T'shoot & Repair Electr. Test Eqpt. 252 p. 143 il
777—Under./Using Modern Electr /Svcing /Test F_qur;rmenl 252p.
483—09 Ways lo ?Jse Your Oscilloscope 192 5.
485—How to Use Tesl Insir. in Electronics Ser\uang 256p. 23411

ELECTRONICS ENGINEERING & REFERENCE

1133—The Active Filter Handbook 280 p. 251 il
1132 Hdbk of Electrical Noise Measuremen! and Technol
Designer's | -3rd Edition 350 p., 278 il 89 95
‘DB?—HCM to Repair Briggs & Stratton Engines 182 p., 135l 5495
1035—Instrumentation & Control Sys. Eng. Hdbk. 434 p. 184 i|. 519, 95
929—Solid-State Motor Controls 322 p,, 162 |1
?42 F':o! ElectricallElectr. Engr's License Study Gulde 476 p. 5795
750 C ¥ & Formulas 224 p. 46 Il ss 95
5.85
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829—|mpedance 196 p. 90 I
774—Digital/Logic Electronics Hdbook 308 p. 226 L.
118—Elecironics Data Handbook 256 p. 149 |

FCC LICENSE STUDY GUIDES

1073—Amateur Rad. Lic. Sty. Gde. for Nov, Tech & Gen. Class S6. 95
1092—First Class Commercial| FCC Lic. Study Guide 392 p. 205 1| $7.95
582—Commercial FCC License Handbook 444 p. 150 i 58,95
852—2nd Class FCC Encyclopedia Study Guide 602 p. 6001, 57.95
893—Third Class FCC License Study Guide 322 p. 88 i 56,95
873—Ham Radio Novice Class License Study Guide 224 p. 57 il. $5.95
851—Ham Radic General Class License Study Guide 448 p.  $7.95
B27—Ham RAadio Advanced Class License Study Guide 252 p.  $6.95
543—Ham Radio Extra-Class License Study Guide 224 p. 162 |l $5.95
989—Ham Radio Inceniive Licansing Guide 154 p, 34 il $4.95

SEMICONDUCTORS. TUBES & TRANSISTORS

1216—Towers' International OpAmp Linear-IC Selector 190 p
1016—Towers' International FET Selector 140 p., 87 il
1010—Towers" |nter. Transistor Selector 200 p. 1790 7" = 107
B56—Master OP-AMP Apphcaums Handbock 476 p. 3200
960—IC Function Localor 2245

584—CMOS Databook 280 p. 270 |I

B70—Master Tube Substitution Handbook 322 p. 576l
T17—Transistor Theory for Technicians & Engrs, 224 p. 116
938—Linear |C Applications Handbook 280 p. 183 i
470—Transistor Circull Guidebook 224 p. 118 1. 5.95
794 —Microelectronics 266 p. 228 |l 5.95
708—Modern Applications of I.msar IC's 276 p. 301 1 9.95

MODEL RADIO CONTROL

1174—Model Radio Conirol 252 p,, 2371l $6.
1083—HRadio Control Handbook-4th Edition 420 p. 315 il 8.
1135—Radio Control Manual—Sys., Circuits, Const. —3rd Ed, 5,
825—th? et Auplaney’HeIwop\ers k?_y HC 192 p. 147 il 5.
odeter 4.

3E.

54,

747—R 196 p. 14311

812—Radio Oonlrnl for Modals 350 p A7l

583—Model Sail & Power Boaling by Remote Control 182 p. 1250
20— A

Radio Control 192 p. 181l

CIRCLE 3 ON FREE INFORMATION CARD

APPLIANCES, ELECTRICITY & ENERGY

1138—Buyer's Guide to E'thing Electronic for the Home 224 p
1196—Adding Sclar Heal to your Home 280 p., 185 il 5$7.95
1163—Complete Hdbk. of Sewing Machine Repalr 208 p., 240 ||, $8,85
1081—Build Your own Log Cabin from Scratch 350 p., 238 il $7.95

968—How to Convert Your Car or Van to Diesel 210 p., 18611, $56.95

1140—Basic Gunsmithing 288 p., 152 || $7.95
925—Practical Electrical Installation, Repair & Rewiring 406 p.  §7.95
1178—How To Make Your Own Solar Electricity 68 p., 87 |l $§5.95

1020—Auto Air Conditioning Handbook—Install: Maint. & Repair $6.95

1176—The Master Handbk of ALL Home Hoeating Systems 352 p.57 95

631 —Aviati Handbook 406 p., 227 il $8.95
1128—Make Home Electricity From Wind, Water & Sunshine $5.95
1019—The Master Handbook of Electrical Wiring 406 p., 2891l.  $6.95

1036—Cut Your Electric Bill, Install Your Own Emerg. Power Sys. §2.
1063—How To Install Your Own Home or Mobile Ele. Power Plant §5.
931—Direct Current Motors 252 p. 170 il 514
817—How 1o Repair Diesel Engines 308 p., 237 Il.
B04—Using Elecironic Testers for Auto Tuneup 252 p., 226 il
987—Hearing Aid Handbook 336 p 224 i
913—Complete Hdbk. of Electrical & House Wiring 476 p. 193 il SG
906—Homeowner's Gde, to Solar Heating/Cooling 196 p. 113 il
962—Microwave Oven Service & Repair 420 p. 210 Il
903—Guide 1o Modern Energy-Efficient Healing/Coaling Sys.
T58—How to Completely Secure Your Home 224 p. 162 ||
1030—101 Practical Uses for Propane Torches 140 p, 98 |
1006—Build-It Book of Solar Heating Projects 196 p. 111 il
820—Central Heating/Air Cond. Repair Gulde 320 p. 285 )|
T-97—Electric Molor Test & Repair 160 p. 102 i
515—Small Appliance Repair Guide-\Vol. 1 224 p. 100 Il
817-—How to Repair Small Gasoline Engines 392 p. 251 i|
904—Homeowner's Guide to Saving Energy 288 p. 183 il
745—The Home Appliance Clinic 196 p. 61 Il
885—How o Repair Homa Kilchen Appliances 284 p. 205 I,
920—Complete Hdbk, of Locks & Locksmithing 392 p. 200 |
B855—How to Repair Home Laundry Applances 280 p. 137 il
715—Small Applance Repair Guide-Vol. 2 210 p. 11911
555—Major Appliance Repair Guide 288 p. 278 il
B71—Electrical Wiring & Lighting for Home & Gffice 204 p. 155 Il
520—How 1o Repair Home & Auto Air Conditioners 208 p. 100 |l.
285—Raeirigeration 160 p. 5311
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743—Elecironic Music Circuil Guidebook 252 p. 180
Bﬂ—Swroabookaf Electronic Organ Circuits 168 p. 101 i,
718 Musi ion 156 p 79l

S46-_F

ic Musi il
832—Electronic Musu:ll Instr. Manual 210’:;1 T % 10" 385 il
503—Servicing Electronic Organs 196 p. 814" x 11" 145 |

TV, RADIO & ELECTRONIC

1148—How o Repair Ol 2
1013—Beginner's Guide to TV Repair—2nd Edition 224 .. 58l
1082—TV Field & Bench Servicer's Handbook 208 p. 185 Il
1119—Color TV Trouble Factbook—4th Edition 434 p., 100's of il.
1028—How To Repair Video Games 270 p., 1821l
838—Hdbk of Marine Electronic & E!wtm:ll Syatams 546 p.
901—CET License Handbook-2nd Edition 448 p. 381 il
821—TV Troubleshooter's Handbook-3rd Ed. 448 p. over 300 Il.
956—Fire & Thelt Securily Systems-2nd Ed. 192 p. 108 ||
B76—Color TV Case Histories |llustrated—Vol. 2 352 p. 243 i
746—Color TV Casé Histories lllustratéd 238 p. 215 il
136—A New Way to Service Color TV 182 p., 1371,
544—TV Trouble Diagnosis Made Easy 256 p., 213 |I.
B808—Fhoto Symptom/Guide: Solid-State Calor TV Troub. 224 p.
772—Troublesheoting with the Dual-Trace Scope 224 p. 252 il, 5.95
738—TV Schemalics: Reading Between the Linas 252 p. 184 ||. $5.95
B05—Install./Sveing. Electr, Protective Systems 252 p. over 160 il. §7.95
B96—TV Tuner Schemalic/Servicing Manual-Vol. 1 224 p. 287 i,
979—TV Tuner Schematic/Servicing Manual-Vol. 2 200 p. 374 II.
690—Logical Calor TV Tmublnshoo!m%'zau p. 151 il
558199 TV Tough-Dog Problems Soived 252 p, 198 il
580—Meodern Radio Repair Techniques 260 p 20? il
532—How 1o Repair Solid-State lmpor!s 192;: By x 117122l
T61—dJack Darr's Service Clinic No. 3 252 p 1
133—Jack Darr's Service Chinic No. 1 192 p. 1251
430—Pinpoint Transistor Troubles in 12 Minutes 492 p. 243 I,
595—199 Color TV Troubles & Solutions 224 p. 178 il.
507—101 TV Troubles-From Symptom to Hepnr 224 p. 170 4l
618—T'shooling Solid-State Electr. Power Supplies 208 p. 85 il.
778—Small-Screen TV Servicng Manual 240 p. 357 il
B53—T sh Solid-State Wave Gen. & Shaping Circs. 82 p.
536 &FM 168'p. 158 il.
Bas—M'HFJIJHF Fire, Police, Ham Scanners Ser. Manual 250 p
g Solid-State i 256 p. 95
?32 JapConsuma« Electr. Ser Man. 196 p, incl. schematic !oldoulsﬁ 95
694 —Auto Stereo Service & Installation 252 p. 245 11

ROADCAST

B30—Anatomy of Local Radic-TV Co Ed. p $5.95
BES—CATV Program Ongznauan & Production 256 p. 64 |, $14.895
811—Compl Hdbk of Vi 280 p. 160 |l $5.95
B52—B'cast Engr. & Maintenance Habk 532 p. 235l £19.85
B1 5—De:|g JMnmtnm CATWSlnaIi T\|' Studm 288 p 100 1, 512 95
765 k 210 p., 44 il.
\ODB—CCTV Installanon Mamtanlma & Rapalrm p.. 208 Il
773—Talk-Back TV: Two-Way Cable Television 238 p. 64 ||,
833—C Antenna k book 448 p, 310 I,
523—Guide to Radio-TV B rast Engineering Prac: 23& p. 1401
733—Directional Broadcast Antennas 210 p. 60
557—How To Become A Radio Disc Jockey 25& 36 |
B45—How lo ngare a Production Budget: Film g Videotape
_‘E:-;‘}—Uudoctape rod. & Comm. Techniques 256 p. 100 il.
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Lighting Handbook 228 p. 230 Il,

TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me the books indicated below:

Ol enclose $—_. Send postpaid.
O Invoice me on 10-day trial (plus shipping)

Book # Book # Book # Book #

Name Phone

l City State Zip

. Pa. add 6% Sales tax. All orders outside USA RE-380
must add 15% shipping and be prepaid.
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Sabtronics gives you DMMs and Frequency
Counters with more features, better
performance and incredibly lower prices

Model 2010A Bench/Portable DMM:

Features: 3': digit LED display ® 31 measurement
ranges 6-Functions ® 0.1% Basic DCV accuracy ®
Touch-and-hold capability ® Hi-Lo Ohms ® 40 Hz
to 40 kHz frequency response ® Auto Zero, Auto
Polarity ® Overload protected ® Overrange indica-
tion ® Single chip LSI logic ® Laser-trimmer
resistor network and ultra-stable band-gap
reference for better long term accuracy ® Built-in
NiCd battery charging circuit.

Brief Specifications: DC Volts 1004V to 1000V in 5
ranges; AC Volts 100uV to 1000V in 5 ranges; DC
Current 0.1pA to 10A in 6 ranges; AC Current
0.1pA to 10A in 6 ranges; Resistance 0.11) to
20M € in 6 ranges; Diode Test Current 0.11A to
ImA in 3 ranges; Input impedance, 10M {) on AC
and DC volts; Power requirement, 4.5 to 6.5 VDC
(4 "C" cells) or optional AC adapter/charger.

$89.95

Model 2015A Bench/Portable DMM:

Same features and specifications as Model 2010A
except with large, 0.5" LCD 3': digit display.
Optional Accessories

#AC-115, AC adapter/charger $7.95

#THP-20, Touch and Hold Probe $19.95
#NB-120 NiCd Battery Set $17.00

$109.95

Model 8610A Frequency Counter:

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

Brief Specifications: Frequency Range, switch
selectable, 10MHz, 100 MHz, 600MHz ® Sensitivi-
ty, £ 10mV RMS to 100 MHz, : 50mV RMS, 100
MHz to 450 MHz; 90mV RMS 450 MHz to 600
MHz e Impedance, 1IM!!, 10 MHz and 100 MHz
ranges; 50 {2600 MHz range ® Gate time (switch
selectable) 0.1 sec, 1 sec, 10 sec ® Temperature
stability, 0.1 ppm/°C » Ageing rate < + 5 ppm/yr ®
Accuracy, 1 ppm or 0.0001% ® Input protection,
150V RMS to 10 kHz (declining with frequency) ®
Power Requirement, 4.5 to 6.5V DC @ 300mA (4
“C" cells) or optional AC adapter/charger (7.5 to
9V DC @ 300 mA).

Ordering Information

USA - Add $5.00 per order for shipping & handl-
ing. Personal checks have to clear before goods are
shipped (allow 2-3 weeks). For faster delivery send
cashiers check or money order. 10% deposit for
C.O.D. orders. Florida residents add 4% sales tax.
CANADA - Add $7.50 per kit for shipping &
handling. No C.O.D. Payment in U.S. funds.
OVERSEAS - Add $21.00 per unit for airmail
delivery. Payment by bank draft in U.S. funds.

$109.95

Also available Model 8110A, same
as B610A except maximum
frequency is 100MHz and without

battery charging circuit:

$79.95
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Making Performance Affordable
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sabtronics
INTERNATIONAL INC.
CALL TOLL FREE

1-800-237-5567 (In Continental U.S. only)

—_—

Mail in coupon on adjacent page
*5709 N. 50th Street Mm/s35
Tampa, Florida 33610

Fla. Residents and Foreign Countries Call
(813) 623-2631 or




Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance
is their price.

Accurate performance you can rely on,
time after time. That's what you expect
from a quality DMM. But don't expect
to pay as much for it any more. Because
now Sabtronics brings you top quality
DMMs with more features and better ac-
curacy than other comparable units on
the market today. And they cost surpris-
ingly less!

We cut the price.
Not the quality.

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

First in features.
First in price.

Both models teature touch-and-hold
capability with the optional probe - it’s
so convenient, you'll wonder why the
expensive models haven't got it yet! And
two-terminal input for all measurement
functions - this eliminates lead switching
and makes your job easier. The Model
2037A even has a built-in temperature
measuring circuit with a —50°C to

Making Performance Affordable

sab

BRIEF SPECIFICATIONS:

DC VOLTS: 100V - 1000V, 5 ranges'l

AC VOLTS: 1004V - 1000V, 5 ranges
DC CURRENT: 0.1 A - 2A, 5 ranges
AC CURRENT: 0.1z A - 2A - 5 ranges
Hi-OHMS: 0.1 ¢ - 20M 2, 6 ranges
Lo-OHMS: 0.12 - 20M &, 6 ranges
TEMPERATURE: —50°C - +150°C
(-58°F - +302°F), 2 ranges

(Model 2037 A only)

WEIGHT: 11 oz. (excl. battery)
OVERLOAD PROTECTION: 1000V DC
or AC peak all voltage ranges, 250V
DC or AC peak all Ohms ranges;
2A/250V fuse all current ranges.

SABTRONICS SERVICE AVAILABLE
IN MOST COUNTRIES OF THE
WORLD

+150°C range (—58°F to +302°F) and
is supplied complete with the sensor
probe. Of course, auto zero, auto
polarity and overload protection
are standard. And you get 200
hour operation from a single 9V
transistor battery. A low battery
indicator warns you of the

last 20% of battery life. The

large, crisp LCD readouts

allow easy viewing even in

bright sunlight.

Your models 2035A &

2037A come with a tull

one year warrantee from

Sabtronics International,

makers ot top quality test
equipment.

Biggest value in
small DMMs

We are so sure that the Model 2035A and
2037A are the best values available that we
offer a money-back guarantee. Examine

Model 2035A

$99.95

either unit in your own home for 10 days,
and if you are not convinced that it is the
best value ftor your money, return it in its
original condition for a prompt and
courteous refund of the purchase price (less
shipping and handling). Order yours today!
Use the convenient order form or call us
toll tree with your Master Charge or Visa
number.

CALL TOLL FREE
1-800-237-5567 (Continental U.S. only)

Fla. Residents and Foreign Countries Call
(813) 623-2631

or
Mail in coupon
5709 N. 50th Street M/s35
Tampa, Florida 33610

Mail to:

Please send me . . . M/S 35 Tampa, Florida 33610.

| Model 2035A Hand-held Multimeter @ $99.95 each .

| ____Model 2037A Hand-held Multimater @ $119.95 each . .
= #THP-20 Touch-and-hold Proba(s) @ $19.95 each
___Model 2010A Banch/Portable DMM @ $89.95 sach .

| Model 201 5A Bench/Portable DMM @ $ 109.95 each

Model 8110A Frequency Counter @ $79.95 each . .
l Model 8610 A Frequancy Counter @ $109.95 each
Shipping and Handling @ $5.00 per unit *
For Delivery in Florida, add 4% Sales Tax

|Enc.|osad _ Check Money Order Master Charge Visa TOTAL
(Allow 2-3 weeks clearance time for personal checks). 10% deposit for C.O.D
| Chargemycreditcard Expiry Date

1 Name

‘Stleel e e e O T e

City State e
*Continental U.S. only. AK, HI & PR: §6.00. Canada: $7.50. Foreign: $21.00 Armail




EQUIPMENT REPORTS
continued from page 26

Data Precision Model 938
Digital Capacitance Meter

ALTHOUGH DISPLAY SPEEDS ARE STILL SLOW
when compared to other forms of character
readouts, the trend toward LCD digital equip-
ment seems well established.

A recent introduction to the field in Data
Precision’s 938 3'/:-digit capacitance meter.
The half-inch liquid crystal display shows high
contrast, and is easily readable at distances of
at least 20 feet.

culator. It is pocketable . . . if you have a
good-size pocket! Power for the unit is provid-
ed by an internal 9-volt battery (included). An
ordinary battery may be expected to last about
100 hours with typical intermittent use. An
alkaline battery will approximately double that
lifetime. Alternately, an AC adaptor is avail-
able for test bench applications.

When battery voltage becomes too low (un-
der 7 volts) to assure accurate measurements, a
LO-BAT indication comes up clearly on the
LCD display.

Automatic overrange indication is provided
by the display blanking and leaving one digit
and a decimal point. The 938 is current-pro-
tected by a replaceable internal input fuse. A
spare fuse is provided, handily mounted inside

RADIO-ELECTRONICS
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The meter itself measures 6%/ X 32 X 1Y,
inches—about the size of a good scientific cal-

the instrument case for easy replacement.
Also provided is a pair of 12-inch long test

With so many new perscnal com-
puters being announced and the prices
coming down so rapidly, isn't the best bet
to wait a year or so lo buy a system?

Wa think not. A pundit once observed
that there are three kinds of people in the
world: 1) those who make things happen,
2) those who watch things happen and 3)
those who wonder what happened.
Today, itis those who are getting involved
with microcomputers who are making
things happen by learning to use
computers effectively.

Furthermore, it is not likely |hal we

J in-depth

At Creative Computing, we obtain new
systems as soon as they are announced.
We put them through their paces in our
Software Center and also in the environ-
ment for which they are intended —
home, business, or school. We published
the first in-depth evaluations of the Texas
Instruments 9‘9#4 Atari BOO, TRS-80, Ohio

Ch . Exidy 'S
Apple 1l disk system and Heath H-8. We
intend to continue this type of coverage,

Creative Computing can help you select
the best computer and get the most out of it.

Gnnl(lnnlmg editor Ted Meison (L) is author of

ib/Dream Machines.” Publisher

not only of sy . but peripherals and
as well,

will see the same ic price d

in future years that have already taken
place. Rather, one will be able to get more
capability for the same price.

The TI-99/4 has excellent color graphice and
costs $1150 including color TV menitor.

‘Which system Is for you?

No two people have exactly the same
needs. You'll have to determine what
capabilities are important to you. Key
variables include:

= Upper and Jower case, Obviously
vital If you are planning to do word pro-
cessing aranything with text output.

.* Graphics. Most systems have
graphics but the resolution varies widely.
How much do you really need?

* Color. Some systems are BAW,
some have 4 colors, others up lo 256
colors. Many colors sounds nice, but do
you really need 4, or 16, or more?

= Mass storage. The smaller systems
are cassette based; larger syste:1s offer
floppy disks or even hard disks. W at size
dain bases do you Intend to use : dis it
important to have high-speed andom
access to an entire data base?

= Languages. Basic is standard but
increasingly Pascal, Fortran, Cobc and
special purpose languages are be ng
offered.

+ Audio, Speech, Music. Are &= =1
features important for your plar 1
applications?

+ Applications Software. Third par
software is widely available for some
systems, non-existent for others. Do you
r.eed this, or can you write your own?

\

Sorting: A Key Technique

While evaluations are important, the
main focus of Creatlve Computing maga-
zine is computer applications of all kinds.
Many of these require that data be re-
trieved or scried. Unfortunately, most
programming texts focus on the bubble
sort (or straight insertion) and, very infre-
quently, another technique (usually de=
layed replacement] and let it go at that.

Yet, excepl for comparison Lounting,
the bubble sort is the least efficient.
Tutorials and articles in Creative Com-
puting demonsirate thai the Shell-Metz-
ner and Heapsorl are from 50 to 12 000
times as fast as the bubble sort! Consider
a sort of 100,000 items on a DEC System
10:

Bubble sort 7.1days
Delayed replacement 3.8days
Heapsort 17.3 minutes
Shell-Metzner 15.0 minutes

David Ahl (R is a ploneer in computer modals,
simulations and gamaes.

muntry We do nu'l be!leve that the
“C * should

and bully the public. As Ted Nelson stated
in the Computer Lib Pledge, we do not
treal any gquestion as a dumb question,
since there is no such thing. We are
against computer terms or systems that
are oppressive, insulting or unkind, and
we are doing the bes! we can to improve or
replace such terminology or systems. We
are committed to doing all we can to
further human understanding and make
compulers easy to understand, inter-
active wherever possible, and fun for the
user. The complete Computer Lib Pledge
is conlllned in our May 1979 issue which
weare furnishing free to new

Computer literacy to everyone

The Crealive Computing Software
Dmslcm is participating with Children's

Needless to say, on a p .3
bubble sort of even 1000 items is
agonizingly long.

Free Sorting and Shuifling Reprint

Bocause sorting and shuffling (mixing
allstof items) is so vital in most

T Workshop in an important new
venture, Sesame Place. These theme
parks are being designed to bring inter-
active games and

to young children (and their parents) and
remova the mystique of computers from
the y a g of our lati

ming, we are making available a zo-pags
reprint booklet on Sorting, Shuffling and
File Structures along with our May 1979
issue which has several articles on writing
user-oriented programs and making the
most of available memory space. The
reprint booklet and issue are free with
12-issue or longer

In i we are parti in pro-
lects with several school systems and
museums to wrile reading comprehen-
sion and ecology simulations software.
We are also involved in a major college-
level computer literacy project.

As a subscriber to Creative Comput-
ing, you will benefit from all of these

Al Creative Computing, we believe
that computers can be of benefit to
virtually every intelligent person in the

Free roprint bookiet and issua with a new sub-
scription to Creative Computing.

ities. Creative C g is the
Number 1 software and applications
magazine. Subscribe today — 12 issues
for $15 ($9 saving over the newsstand
price). Or, beat inflation and get 36 issues
for just $40. Money back if you're not
satisfied. Send payment or Visa, Master
Charge or American Express number to:
Creative Computing, Attn: Alison
P.O. Box 789-M
Morristown, NJ 07980
Save time, and call your order toll-free to:
B00-631-8112
{In NJ call 201-540-0445)

creative compating
B

To start your 12-issue subscripbion to Creative Computing. circle reader

service no. B5. You will be billed $15.

For a free catalog of books and saltware, circle reader service no. 70

CIRCLE 65 ON FREE INFORMATION CARD

leads with alligator clips. An integral panel-
mounted socket featuring a spring-clip connec-
tor for rapid capacitor insertion is also provid-
ed. We had considerable difficulty inserting
leads of our test capacitors in several of the
socket holes. We found the alligator clips more
positive except at the lowest capacitance
ranges where test lead capacitance was a prob-
lem. The holes in the panel-mounted socket
loosened up after repeated insertions with a
stiff wire.

CIRCLE 103 ON FREE INFORMATION CARD

We encountered some other minor difficul-
ties as well. The battery leads in our unit were
so short that battery installation had to be
forced, pulling some of the insulation away
from one lead. The on/off slide switch was
quite touchy; when on, only a slight pressure
against the slide would shut down the meter.
The soft plastic window protecting the LCD
display is quite susceptible to scuffing. Users
are cautioned to remove dust carefully.

Now, the good points of which there are
many! With eight capacitance ranges, mea-
surements from .1 pf to 2000 uF are possible.
Range selection is manually chosen by pressing
any one of eight interlocked switches. Sam-
pling rate is two per second, and “settling
down” time of the meter is usually within one
second for a stable reading. At the worst, sta-
ble readings are available within five seconds
on the highest capacitance ranges.

Accuracy is £0.1% (+1 digit) on any scale
(except 1% on the highest range). If a standard
capacitance is available, a handy internal trim-
mer may be used to tweak up calibration. A
convenient front-panel thumbwheel trimmer
allows rapid zeroing to improve low-range
accuracy. Peak excitation on any range is 2.8
volts, with the positive side always higher than
the negative.

The circuit is a departure from most capaci-
tance meters that measure indirectly. Classi-
cally, capacitance is defined as coulombic
charge as compared to voltage. The 938 mea-
sures that relationship directly, via a dual-slope
integrating A/D converter. The output of the
analog measurement is fed into an Intersil
7106 chip, the same IC used in Data Preci-
sion’s digital multimeter.

The accompanying manual is exceptional—
it’s both well written and profusely illustrated.
Explanations are included of meter circuitry (a
complete schematic diagram is included), ca-
pacitance theory, instrument calibration tech-
nique, general maintenance, and operational
instructions.

When properly calibrated, an accurate ca-
pacitance meter is an invaluable aid in circuit
design and troubleshooting. For determining
drift rate of frequency-determining capacitors,
the LCD meter will find a useful application.
Similarly, leaky capacitors that degrade circuit

continued on page 32



NEW 1980 DIGITAL MULTIMETERS FROM "
FLUKE

e )

\
J

8010A and 8012A
* Large 3%2-Digit LCD's - view in any light
* Conductance function - resistance to 10,000 MQ

8010A

5249 * AC measurements to 50 kHz and higher
* True RMS for ac accuracy
$289 * Touch-Hold probe for tricky places (Y8008)
wirechargeable * Diode test and low power ohms
batteries » AC or dc current to 10 amps with 8010A
(option-01) = Resistance resolution to 0.0010 with 8012A

* Built-in batteries and charger (Option -01)

NEW
8050A

reference in the dB mode or

. 4
$299
$379
wirechargeable 335
batteries
(option-01) wirechargeable
P batteries

8050A -
4%-digit multimeter IMMEDIATE DELIVERY (option-01)
microprocessor technology
* dB: That's right, direct » Conductance function - resistance to 100,000MQ

readings in dBm, referenced  , A measurements to 50 kHz and higher

to any of 16 impedances that

you select from the 8050A's  ® True RMS for ac accuracy / " Model sd20n

scrolling reference memory. e Touch-Hold probe for tricky places (Y8008) I e :
« REL: This stands for relative | 8022A The Analyst

» Diode test and low power ohms

* Seven functions
dc voltage
ac voltage
dc current
ac current
resistance
diode test
conductance (1/R)

* 3%:digit resolution

$139

offset measurements in other

» Built-in batteries and charger (Option -01) | i
functions,

&
i

Model 8022A:
The Troubleshooter

8024A
$199

NEW

Model 8024A:
The Investigator

* Nine functions * Peak hold on voltage

dc voltage and current functions * Six functions
ac voltage = Selectable audible dc voltage
gz E::::EI indicator for ac voltage
j continuity dc current 9 i
gfg:js;ﬁ';‘;'f or level detection ac current i S(;[:o :asllc ge dcgulacy
a = resistance * isplay

conductance (1/R) * 3V2-digit reselution diode test o Gverload protectlon
logic level and * 0.1% basic dc accuracy « 3Va-diait uti 2 2

continuity detect 2-digit resolution * Free case

= | CD display
» Overload protection

temperature (K-type

* 0.25% basic dc accuracy
thermocouple)

* LCD display
» Overload protection

* Two year parts
and labor warranty

\ Please add $3.00 for shipping and handling.

J/
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THE TEST EQUIPMENT SPECIALISTS
S ToLL FREE HOT LINE

800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

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

No matter what your future computing plans may
be, Level “'A""—at $129.95—is your starting point.

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

Now for Ju_-.l $129.95, you can own the first level of a fully
exy wuh | capabilities—a com-
puter whlr:h features the advanccd Intel BO85 cpu, thereby
giving you immediate access to all software and dew.‘opmenr
fools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatiblej—a computer which
features onboard 5-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4"" diskettes
or standard 1BM-formatted 8" disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don't have them already),
Explorer/85 lets you begin computing on a significant level.
applying the pnm:lptcs discussed in I:adlng computer rnaga-
zines. . .developing ‘‘state of the art'' computer solutions for
both the industrial and leisure environment.

Level “A"” Specifications

Explorer/85's Level “‘A" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and 5-100 ex-
pansion, plus generous prototyping space.

(Level “*A"" makes a perfect OEM controller for industrial

pplicati and is available in a special Hex Version which

. can be programmed using
the MNetronics Hex Keypad/
Display.)

PC Board: glass epoxy, plated
through holes with solder mask
Vo o [/0: provisions for 23-pin

. (DB25) connector for terminal

Level “A* gr §129.95 is g serial 170, which can also sup-
lete operating system, port a paper lape reader
jfc.' for beginners, hob- ...provision for 24-pin DIP
bnem, or industrial con- socket for hex keyboard/dis-
troller use. play. . .cassette tape recorder in-
put. . .cassette tape recorder output...cassette tape control
output. . .speaker output... LED output indicator on SOD
(serial output) line. . . printer interface (less drivers). . .total of
four 8-bit plus one 6-bit 1/O ports *Crystal Frequency: 6.144
MHz * Control Swilches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ® Counter/Timer: programmable, 14-bit
binary * System RAM: 256 bytes located at F80, ideal for
smaller systems and for use as an isolated stack area in
RA dable to 64k via 5-100 bus or

4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at FO0@ leaving 9008 free for user
RAM/ROM. Features include tape load with labeling . . .t1ape
dump with labeling. . .examine/change contents of memory

..insert data...warm start...examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go to execution address...
move blocks of memory from one location to another. . .fill
blocks of memory with a constant. . . display blocks of memory.

. .automatic baud rate selection . . . variable display line length
control (1-255 characters/ling). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer. ..
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

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

P Netronics R&D ud.,'Bept RE-3
333 Litchfield Road Naw Msl!ordf CT 06776

Please send the items checked plus 52 p&h.

registers. . .single step with register display at each break point
...go to execution address. Level “*A’ in the Hex Version
makes a perfect controller for industrial applications and can
be pmgrammcd using the Netronics Hex Keypad/Display.
Hex Keypad/Display
Specifications

Caleulator type keypad with 24
system defined and 16 user
defined keys. 6 digit calculator
type display which displays full
address plus data as well as
fo"?yp"df"of-‘ﬂfﬁ“’ register and status information.
Level “B” Specifications

Level**B" provides the $-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks, . .address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . address and data bus drivers for
onboard expansion. . . wail state generator (jumper selectable),
to allow the use of slower memories, . .two separate 5 volt
regulators.

Level “C” Specifications
Level “C'" expands Explorer's
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
- o motherboard. Hoth cage and
Explorer/85 with Level cards are neatly contained inside
“'C"" card cage. Explorer’s deluxe steel cabinet.
Level **C'" includes a sheel melal superstructure, a 5-card gold
plated 5-100 extension PC board which plugs into the mother-
board. Just add required number of 5-100 connectors
Level “D” Specifications
Level “D' provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
@02 to EFFF in 4k blocks.
Level “E” Specifications
Level ““E’" adds sockets for 8k of EPROM to use the popular
Intel 2716 or the T1 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC's
(allowing for up to 12k of onboard RAM).
Order A Coordinated
Explorer/85 Applications Pak!
Experimenter's Pak (SAYE $12.50)—Buy Level A" and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!
Student Pak (SAVE $24.45)—Buy Level “A,"" ASCIl Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user's manual
plus FREE postage & handling!
Engineering Pak (SAVE $41.00)—Buy Levels A" “B."
“C," “D," and “E" with Power Supply, ASCII Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $§514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user’s manual plus FREE postage & handling!
Business Pak (SAVE $89.95)—Buy Explorer/85 Levels ""A,"
“B,'" and “'C" (with cabinet), Power Supply, ASCIl Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4'* Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4"" minidiskettes ($49.95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

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

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, Etc. Call (203) 354-9375
sonalized disk operating system—just
plug it in and you're up and running!},l

RADIO-ELECTRONICS
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O Explorer/85 Level A" Kil (ASCI]
Version), §129.95 plus $3 p&h.

O Explorer/85 Level “A" Kit (Hex
Version), $129.95 plus 53 p&h.

0 8k Microsoft BASIC on cassette
tape, $64.95 postpaid.

[0 8k Microsoft BASIC in ROM Kit
(requires Levels *‘B,"" **D,” and “E'),
§99.95 plus $2 p&h,

D2 L!':rel “B" (S-100) Kit, $49.95 plus

O Level ““C" (S-100 6-card expander)
Kit, $39.95 plus $2 p&h.
O Level “D* (4k RAM) Kit, $69.95
plus $2 p&h.
O Level “E" (EPROM/ROM) Kit,
$5.95 plus 50¢ p&h.
[ Deluxe Steel Cabinet for Explorer/
85, $49.95 plus $3 p&h.
[0 ASCIl Keyboard/Computer Ter-
minal Kit (features a full 128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
RS232-C or 20 ma. 1/0, 32 or 64 char-
acter by 16 line formats, and can be
used with either a CRT monitor ora TV
set (if you have an RF modulator),
$149.95 plus §2.50 p&h.
LD Hex Keypad/Display Kit,
LB B |

-—-—-_---——-—
“

$69.95

[0 Deluxe Steel Cabinet for ASCII
];E;'boardi'l‘ermlnal. $19.95 plus $2.50

O Power Supply Kit (£ 8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus $2

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

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

0 16k RAM Kit (S-100 Board expands
to 64k), §199.95 plus §2 p&h.

0 32k RAM Kit, $329.95 plus $2 p&h.
[0 48K RAM Kit, 5459.95 plus 2 p&h.
O 64k RAM Kit,$589.95 plus 52 p&h.
O 16k RAM Expansion Kit (to expand
any of the above up to 64k), $139.95
plus $2 p&h each.

] Intel 8085 cpu User's Manual, $7.50
postpaid,

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

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

$699.95 plus §5 p&h.

OPower Supply Kit for North Star]|
Disk Drive, $39.95 plus §2 p&h.

O Deluxe Case for North Star D]skl
Drive, $39.95 plus §2 p&h.

O Experimenter's Pak (see above}.l
$199.90 postpaid.

O Student Pak (see above), 53!9,36'
postpaid.

O Engineering Pak (sece above),
$514.75 postpaid.

[ Business Pak (see above), 51599.40'
postpaid.

Total Enclosed § __—I
(Conn. res. add sales tax) By—
O Personal Check O M.O.fCashicr'sI
Check O Visa [ Master Chargel
(Bank# ______ )
Acct. ¥ I
Signature Exp:Date
Print I
Name l
Address l
City

Zip, l

State

P S S S e e e s 88 [ Send Me Information -J
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EQUIPMENT REPORTS
continued from page 30

performance can be identified with this meter.
Don't forget that when equipment has gone
out of spec, the blame can often be laid on
faulty capacitors.

One very handy application of an instrument
with such an accurate low-range scale would be
to measure capacitance-per-foot of coaxial ca-
ble. Also, leaky capacitors are revealed by a
continuously drifting reading.

Truly, the day of the cumbersome capaci-
tance bridge seems to have passed, and the true
Q/V measurement of digital meters like the
model 938 is upon us.

A liberal two-year warranty accompanies
the versatile capacitance meter., The model
938 has a suggested retail price of $149. R-E

American Beauty T-7
Micro-Soldering Station

CIRCLE 104 ON FREE INFORMATION CARD

ANYONE WHO HAS EVER DONE A FAIR AMOUNT
of soldering will appreciate the flexibility of
American Beauty’s new model T-7 Micro-Sol-
dering Station. While it is certainly possible to
do an array of soldering jobs with only one tip
size and a single wattage iron, there is no sub-
stitute for having just the right amount of heat
when you need it—and the right soldering tip
to match.

The T-7 allows heat adjustment from 175°
to 910° Fahrenheit (79° to 487° Celsius) viaa
front-panel calibrated potentiometer control.
A series of replaceable tips, both needle and
chisel points, increases the flexibility of this
well engineered tool.

The T-7 is designed for serious electronic
applications. For the inveterate home builder,
it can be used in cramped quarters as well as on
wired terminals. However, it cannot be used
for heavy-duty soldering of large metallic sur-
faces where rapid heat sinking will quickly dis-
sipate the small tip of the 12-wa‘t (nominal)
heating element.

Soldering tips are very easily changed. The
replaceable element and shank is removed as
one piece, securely held in place in the handle.
The electrical connection to the element is
made by a snug push-on terminal, The tip is
powered by low-voltage AC, isolated from the
power lines by a transformer. A three-wire
grounded cable provides an additional measure
of safety.

Current to the tiny tip is controlled by an
electronic circuit built into the console, and

continued on page 80



ADVANCE 1S PROUD TO INTRODUCE B
The @HITACHI Line of High Quality Oscilloscopes
All Hitachi Instruments

Are Backed by A Two-Year Warranty i)
\

Hitachi Oscilloscope V-302
DC-30MHz dual-trace

6. Trace rotation
7. Z-axis input
(Intensity modulation)

2. High-sensitivity 1mV/div
(5MHz).

3. Signal delay line
4. X-Y operation

(Also available in single-trace)

HITACHI V-302 & V-152

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel XY operation...trace rotation...Z-axis
input...and more. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional too. (As you'd expect from a
manufacturer with over 20 years of experience “outscop-
ing” the comﬁetition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope for your dollar than at Hitachi. Call for more details.

1. TV sync-separator circuit 5. Sweep-time magnifier (10 times)

MNormal Price
[l V-152 15 MHz Dual Trace $695* _ Call For
[J V-302 30 MHz Dual Trace $945* |Special Introductory
* Probes included. Price Offer

1. TV sync-separator circuit

Hitachi...The measure
of quality.

N

2. High-sensitivity 1mV/div

3. X-Y operation

* TV sync-separator circuit facilitates rapid video
signal measurement.

« Extra-high sensitivity; vertical sensitivity of
1mV/div. now available.

® Built-in signal delay line for leading edge observa-
tion of quick-rising waveforms (V-301 and V-302).

¢ X-Y operation very convenient for measuring
phase difference of two waveforms.

* Sweep-time magnifier effective for precise
measurement; sweep time magnifying 10 times
with one-touch operation.

¢ Trace rotation system for easily adjusting
bright-line inclination caused by terrestrial
magnetism.

® Z-axis input provided-possible to use as CRT
display.

* 0.2us~0.2s-wide sweep range setting.
* One-touch shifting waveform slopes.

* Five modes of vertical deflection operation
(Type V-152 and V-302).

* Panel layout with color-coding of respective
functions.

DAY oo vEe M

Hitachi Oscilloscope V-152
DC-15MHz dual-trace

4. Sweep-time magnifier (10 times)
5. Trace rotation
6. Z-axis input

(Intensity modulation)

(5MHz)

(Also available in single-trace)

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

A,
L . Aj
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 Ewcm
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This is an offer you shouldn’t resist. To
introduce you to the new family of oscil-
loscopes from B&K-PRECISION, we'll
let you “live with” one for up to 10 days,
free! We 're confident that after trying
any one of our new scopes, you'll want
to keep it for a lot longer. Of course,
there’s no obligation.

Leading off our 1400 series scopes is
the new 1479, 30MHz dual-trace
triggered scope. It’s ready to challenge
your testing needs with 5 mV/cm vertical
sensitivity, 11.7 nS rise time, S0MHz
triggering and built in high- and low-pass
filters. A signal-delay line is builtin to
permit view of the leading edge of high
frequency pulses. The 1479 also provides
differential input capability and algebraic
addition and subtraction of input signals.

For those requiring only a 15MHz
dual-trace scope, the 1477 is an outstand-
ing solution. Having many of the fea-
tures of the 1479, the 1477 also offers a

standard video sync separator for use
with video systems or computer termi-
nals. If battery portability is essential,
the B&K-PRECISION 15MHz 1432 is a
field-proven workhorse. It’s a full-
featured 3", dual-trace scope with an
optional battery pack. For a I0MHz re-

Model 1405 5280 BVl

i H
»

Model 1432 $840

. Model 1466 $560

oA PRECISION

sponse, choose either the dual-trace 1476
or the single-trace 1466. With video sync
separators and vectorscope capability,
both are standouts. For basic monitoring
applications, the low cost 3" 1405 is the
best answer.

Common features of all 5” 1400 series
scope include Z-axis inputs, plug-in PC
board construction, scope camera-
compatible CRT bezels, triggered sweep,
excellent high- and low-voltage power
supply regulation, built in calibration
signals and cool, energy-efficient opera-
tion. The 1466 draws 20 watts; the 1479
draws only 25 watts.

For immediate delivery on the scope
of your choice or for additional
information, contact your local
B&K-PRECISION distributor.

DYNASCAN
CORPORATION

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

In Canada Atlas Electronics Ontario  International Sales Empire

s Inc. 270 Road, Plainview, L.l.. N.Y. 11803

Before you look at another scope,
try one of these free for10 days!

Model 1477 $840

s

Model 1479 $1099

e

EOLIRY o cscuioscoes s 147w
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Model 1476 $700
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AUTOMOTIVE
BURGLAR
ALARM

This “hassle-free’’ security system protects your car
and its contents without the need of a key to turn
it on and off. You can build one for less than $20.00.

STEVE R. STOUT

DID YOU EVER WANT TO INSTALL A BURGLAR ALARM IN YOUR CAR,
but didn’t want to drill a hole in your fender or door for the
keyswitch? Or maybe you just couldn’t find that convenient
place for a hidden switch under the dash? Or you just didn’t
want the hassle of having to remember to turn the alarm on and
off.

This alarm will protect the contents of your car, without the
need for an outside key; you don’t need to remember to turn it
off or on; it will sound instantly if your radio is removed, and the
basic unit can be built for less than $15.00 even if all parts are
purchased new.

How it works

The base of transistor Q1 (Fig. 1) is connected via R1 to the
accessory terminal on your car’s fuse block. This is a point that
is positive only when the car is running or the key is turned to
the accessory position. With the car running, Q1’s collector is
low holding flip-flops ICI-a and ICI-b reset and causing Q2’s
collector to be high. When the car is turned off, the collector of
Q1 goes high, enabling the flip-flops and pulling Q2’s collector
low to trigger timer IC2-a. At the end of the timing cycle,
adjustable from 1-2 minutes, the output at pin 5 drops low,
clocking flip-flop IC1-a to the set condition. The alarm is now
armed and ready.

The base of transistor Q3 is connected via R7 to the switched
side of the dome light circuit (Fig. 2-a). When a door is opened,
the dome light goes on and transistor Q3's collector goes high,
driving the collector of Q4 low and triggering timer IC2-b. Note
that IC2-b will only start after flip-flop [C1-a has set because its
reset pin (pin 10) is connected to the Q output of [Cl-a. At the
end of timer 1C2-b’s cycle, adjustable from 30-90 seconds, its
output at pin 9 drops low, clocking flip-flop IC1-b to the set

0861 HOHYIN
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7805

+12 VOLTS

+5V
BATT
(NOT ACC)
% N4 hea | OUT: 15y 33K
+ c3 _L ' ' T0 7
i c4 +5V
c10°7
Tav T a0 VT ! 2| 1127476 127476 |7 (OPTIONAL, FIG. 4-a)
-+ lGND —— - GND 5 vCC PR PR
GND POWER SUPPLY al af® R i
6
1 ]
+5Y _TiGCK 12 |, Edmc IC1-b 5
K a K i
5 L |sno ot cL
2.7K 1.1__[__ Ts 5
R1 a1 .
ACC Q}iﬁ« sk ve
Y HEP 55000
R2S
27K ? T0
1/2 556 RY 1
AL R5 S =
= 1KS
9
a1, 02, 03, 04, O7- -
2N2222 or MPS2222 3
05-2N2907 or MPS2907 %
I c9*
(*C5-C10:.050R.1)
- SET| RESET
DOME 3.3K [l 1 0
CONNECTION <2 AN a 0 1
(Fig. 2-a)
IC11=+5V
' 0= GND
FIG. 1—SCHEMATIC of the hassle-free auto security alarm. Circuit is
armed when driver leaves the car and is disarmed when he returns and
switches on ignition.
+12V +12V
PARTS LIST
nuum-m% or bothr e watt
DOME R1, R3, R7, R11, R15, R20, R21—3300 ohms
LIGHE R2, R4, R6, R8, R10, R12, R22—2700 ohms
;g R5, R13— 1000 ohms
AND - R14—470,000 ohms 1
03 BASE R16, R17—500,000 ohms, miniature potentiometer
R18, R19, R23—680 ohms
IC1—7476 dual J-K flip-flop
DOOR IC2—556 dual timer
SWITCHEs L STYLE! / 1C3—7805 5-volt regulator, TO-220 case
( - L7 -

USE EXISTING CIRCUIT
FORSTYLE 1 DOME
LIGHTS

DELETE 03, R7, R12 AND
CHANGE FORSTYLE 2
DOME LIGHTS

a b
FIG. 2—DOME LIGHT circuit may have door switches on ground side as at
aor in the “hot” side as at b

+12
BATT. (NOT ACC.)

ALARM
(BELL, SIREN ETC.)

FROM 06
COLLECTOR

QUTPUT IE

FIG. 3—RELAY is used to supply current to the horn or other alarm
device. When low-current relay is used, you may need to parallel double
contacts to carry load current.

C1, C2—100 gF, 20 volts, electrolytic

C3— 150 uF, 25 volts, electrolytic

C4—33 uF, 20 volts, electrolytic

C5-C11—.05 or 0.1 uF, 16 volts, disc cer

D1, D2—1N4148 or equal

Q1-Q4,Q7—2N2222, MPS2222 or equal

Q5, Q8—2N2907, MPS2907 or equal

Q6—HEPS5000 or equal

LED1—red LED, any size suitable

RY1—relay, 12 volts DC with contacts rated to handle load

condition. This turns on Q5 and Q6, pulling in relay RY1 (Fig.
3) and sounding the alarm. If at any time before flip-flop IC1-b
sets, the key is turned to accessory or the car is started, Q1
conducts resetting both and disabling the alarm.

Options

Transistor Q7, R21 and D1 may be added (Fig. 4-a) for those
who wish the instant alarm feature. The free wire is connected
to your radio’s chassis and made to look like an extra ground



TOIC1-b PIN 7

e

TOIC1-b PIN 8 =— <
a

+5V

R22
2.7K 08

TO IC1-a PIN 14 2297 ARMED INDICATOR
Mps2907 ADD-—ON

R23

68092

LED 1

X

b
FIG. 4——TWO OPTIONAL CIRCUITS. The circuit at a provides added pro-
tection for radio, tape deck or CB set. Circuit at b shows when alarm is

armed. 12V
A, TOBRAKE
LIGHTS
12v0C
RELAY
+ -
ﬁ“ $ 100K
R 1K
CONNEGT ACROSS
LIGHT OR HORN 2N2222

IN RADAR DETECTOR b

GND= -
FIG. 5—CRUISE-CONTROL is disconnected automatically when radar
detector picks up police clocking signal.

PIONEERS OF RADIO

wire. When the wire is cut or disconnected, Q7 conducts, pull-
ing the preset inputs of both flip-flops low, setting them and
turning on the alarm.

Another option which helps during set-up and also lets you
know your unit is functioning is the alarm-armed indicator (Fig.
4-b). This is an LED connected so as to light when flip-flop
ICl-a is set and the alarm armed.

The circuit in Fig. 5, though not directly related to security, is
something you might consider while building the alarm system.
It is designed to automatically disconnect the car’s cruise con-
trol, thus cutting down on reaction time, when the radar detec-
tor picks up a signal. The detected radar signal turns on the
transistor and pulses the relay—causing the brake lights to flash
on and off and disconnect the cruise control. You may have to
replace the 250-uF capacitor with a larger one—depending on
resistance of the relay coil. (Note: Not all cruise control systems
are deactivated by the brake lights.—Editor.)

Alarm operation

The following is a typical sequence showing the operation of
the alarm
1. Driver shuts off car and leaves.
2. Timer IC1-a starts and arms alarm after delay set by
R16.
3. Thief or driver enters car. Timer IC2-b starts when door
is opened.
4a. Thief disconnects radio and alarm sounds, or timer B
finishes cycle set by R17 and alarm sounds.
4b. Driver starts car, disabling alarm. Note that the alarm is
disabled anytime the car is running or the key is in the
accessory position.

Notes on construction

Check the configuration of the dome light wiring in your
vehicle. If the door switches are on the high side of the dome
light, modify the circuit as in Fig. 2-b. Power transistor Q6 may
be replaced with a 2N2222 if RY I's coil current 1s less than 150
mA. Mount relay RY | near the siren, bell or horn used with the
alarm. Any style of cabinet may be used but it should be
mounted out of sight. Wiring is not critical and I used wire-wrap
in my prototype. However, a circuit board or point-to-point
using a Proto-Board is recommended for strength. R-E
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BAGKYARD
oATELLITE TV
REGEIVER

Part 6: The front end is critical if you build your own
satellite TV receiver. This issue we explore several
different approaches to making one that will work.

ROBERT B. COOPER, JR.

LAST MONTH, THE BASIC DO-IT-YOURSELF
satellite TV receiving system was de-
scribed along with a novel spherical an-
tenna system. This month, we'll look at
several approaches to building the front
end of the receiver.

Suitable LNA designs

The low-noise amplifier (LNA) deci-
sion depends largely on the mixing ap-
proach taken by the builder. As dis-
cussed last month, if you decide to use
a prepackaged passive double-balanced
mixer. such as the VARI-L DBM 500
unit, you will need more voltage gain
from the LNA than if you elect to use an
active GaAs-FET mixer. We'll show
both LNA approaches here: the bipolar
transistor system for use where 40 to 50
dB of gain is required, and the GaAs-
FET transistor system where approxi-
mately half as much gain is needed.

A few comments are in order for those
building microwave circuits for the first
time. Read them carefully.

1. Board material—Normal circuit-
board materials, such as the fa-
miliar G-10, are bad news at mi-
crowave frequencies. Any printed-
circuit board must be designed
for microwave applications. That
means a microwave-rated Teflon
dielectric board. Such board ma-

guencies. IC and packaged active
devices used in this system, even
when operating at baseband
(video) frequencies, will oscillate
when given the opportunity. (One
recommended source for the
microwave region board material
that is used in the 4 GHz LNA
stages and in the local oscillator/
active mixer segments is the
Rogers Corporation. Box 700,
Chandler, AZ 85224. The board
material is Duroid grade D-5880
226-127; dielectric thickness is
0.031 inches, 1 ounce clad on
two sides.)

. Grounds—All boards must be

perimeter-grounded. That means
all around, all four edges, both
sides. Spot grounds through
standup mounting lugs or pillars
are not adequate.

. Lead length—Exceedingly short,

direct leads must be used with all
parts. Remember that at micro-
wave frequencies even a 1/8th-
inch lead becomes an appreciable
portion of a wavelength.

. Capacitors—All capacitors speci-

fied in the microwave portion
must be chip type. Normal ceram-
ic, etc. capacitors have far too
much inductance at microwave
frequencies to be utilized. Where
RF chokes are ‘specified, put
them in.

RADIO-ELECTRONICS
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terial is expensive but if you use
very small amounts of it, the per-
system costs will still be minimal.
. Double-sided—Use only double-
sided board for all circuits, in-
cluding those at baseband fre-

There are several sources for chip
capacitors suitable for this project.
One national source is Dielectric Labs,
69 Albany St., Cazenovia, N.Y. 13035.
Smaller quantities can be obtained
from Robert M. Coleman, RFD 3, Box

58-A Travelers Rest, SC 29690, and,
from Satellite Innovations, Box 5673,
Winston Salem, NC 27103. Where
some of the circuits here specify certain
brands of parts, such as capacitors,
look to the value of the device and then
locate a suitable substitute from the
sources just given.

Two-stage bipolar LNA

The workhorse amplifier in this ser-
vice is described in Hewlett-Packard
Applications Note 967: a single-stage
bipolar amplifier using either the
HXTR-6102 or the HXTR-6101 devices.
The 6102 is a better grade of the 6101
and it is capable of producing an LNA
stage with approximately 10-11 dB of
voltage gain in the 3.7 to 4.2 GHz range
with a noise-temperature of between
270° and 290° Kelvin (K). The 6101
tends to be 15° to 25° K ‘“‘hotter. (In
this case, hotter is worse, not better!)

English experimenter Steve Birkill

T e oLt A e e Teda TRL
A\

1‘-
it

o

TWO-STAGE BIPOLAR LNA is primarily an
etched circuit board with very tiny parts mount-
ed in precise position.



TWO STAGE BI-POLAR LNA

PARTS LIST
Two-stage bipolar LNA

Q1—HXTR-6102 transistor (Hewlett-
Packard) ) ;

Q2—HXTR-6101 transistor (Hewlett-

Packard) : ;

R1. R3—10,000 ohms, linear pot

R2, R4—10,000 ohms, 2 watt

C1, €8, C15—2.2 pF (Vitramon
VJOBOS5A2R2DF)

C2, €5, C9, C12—270 pF (Vitramon
VJ0805A271)

C3, C6, C10, C13—4.7 pF (Vitramon

~ VJOBO5A4R7DF)

C4, C7, C11, C14—1000 pF (Vitramon
VJ0B05X102KF)

PL1—SMA-type plug receptacle, tab
contact, flush dielectric. Selectro type
50-646-4575-31 (gold plated) or similar

J1—SMA-type jack receptacle, tab
contact, flush dielectric. Selectro
50-645-4575-31 (gold plated) or similar.
Note: SMA connectors from different
makers may be known variously as
SMA, SRM, RIM or OSM.

Microstrip board: 62.5 x 22,5 x 0,79 mm.

Duroid D-5880 226-127
dielectric constant 2.5, etched.

of Sheffield has developed a two-stage
circuit board using this device series
and it is shown in Fig. 1. A full-size
circuit board is shown in Fig. 2. The
opposite side of the board—which, as a

TWO-STAGE HFET GaAs-FET LNA is similar in
design and almost identical in layout to bipolar
LNA two-stage device; primary difference be-
ing the substitution of HFET series transistors
for bipolars.

+10vDC
R1 BIAS ADJUST

QUARTER-WAVE
FEED CHOKES

MATCHING
NETWORKS

5082

INPUT PL1 C1

2.2pF

+10vDC
R3 BIAS ADJUST
10K

! 500
COAXIAL
¢15 OUTPUT

FIG. 1—SCHEMATIC DIAGRAM of the two-stage bipolar low-noise amplifier. The shaded areas
represent leads and inductors that are vital parts of the circuit design.

212 INCHES————————————]

FIG. 2—PATTERN for etching the top surface of the LNA microstrip board. The lower surface is

plain copper.

CONNECTOR FLANGES SOLDERED GROUNDING PINS SOLDERED QUTPUT CONNECTOR

T0 TOP AND BOTTOM OF BOARD ON BOTH SIDES OF BOARD (SMA JACK)
LN Laqiele i

HOLE ca c3 s o 3 10 1 Bei2

CARRYING FEED | |

FROM BIAS S R e foz |

BOARD 'J!é!_-,%&E.rEEA’IJ pibsesIos g U BASEmpeCOLLETOR 10
INPUT | ; ; | 013 C148
CONNECTOR c2g  \glh —:ic_? cog| BE__ ; |
{SMA PLUG) Bepr-aptAS VT 4 AT PR I -
PL1 I B e = 98 o 3

CONNECTOR
INNER TABS
SOLDERED TO
MICROSTRIP LINE

EMITTER LEADS CUT OFF CLOSE AGAINST
TRANSISTOR PACKAGE

FIG. 3—COMPONENT LAYOUT shows placement of the transistors and capacitors. The capacitors

are chip-type approximately 8 x 5 mm.

reminder, must be a microwave-rated
board—is solid copper.

Following the components selection
guide given here and the construction
tips, there is nothing to the system in
the way of tuning or alignment. Ten
VDC is the operating voltage; the base
bias is adjusted with the 10K pots (one
per stage) for a total device current of
4 mA. There is no tuning other than
this; all resonant circuits are obtained

with the etched inductances and the
fixed capacitances shown.

Figure 3 shows a parts layout for the
same two-stage amplifier. The bias
parts (resistor plus pot per stage) can
be located on the backside of the am-
plifier circuit board. When constructed,
the board(s) must be mounted in a suit-
able microwave enclosure with suit-
able grounds all around as noted. The
amplifier is very stable, but not when

0861 HOHYIW
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OUTPUT TO
MIXER

18T STAGE 2ND STAGE

INPUT FROM LNA——

i g

THIS INNOCENT-LOOKING DEVICE is capable
- of producing +10 dBm of local oscillator signal
at 4 GHz! Avantek VTO 8360 is a microwave os-
cillator device totally self contained. It mounts
on full-foil side of board with pins (leads) ac-
cessible on opposite board side with active 4-
GHz circuits.

CAN BE SAME
PIECE OF DUROID
PC BOARD (.031)
FIG. 4—SCHEMATIC AND LAYOUT of a two-stage LNA amplifier designed by Robert Coleman.

RADIO-ELECTRONICS
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FIG. 5—PRINTED-CIRCUIT foil pattern for a single-stage low-noise amplifier. Two can be connected

in cascade for more gain.

operating at the end of several clip
leads as it dangles in space! One source
for microwave enclosures is Adams
Russell, Modpak Division, 80 Cam-
bridge St., Burlington, MA 01803

Two-stage GaAs-FET LNA

If your approach is to follow the
active mixer design of Robert Coleman,
or you simply want a lower front-end
noise figure than is possible with the
HXTR bipolar series, then you can
build the two-stage Coleman HFET-
1101 amplifier. Figure 4 shows the
parts layout for the HFET-1101 ampli-
fier. The HFET series of GaAs-FET
devices are also produced by Hewlett-
Packard and a stocking distributor is
Hallmark Electronics Corp., Attention:
Paul Koeppen, 1208 Front St., Build-
ing K, Raleigh, NC 27609.

The HFET series of GaAs-FET’s is
capable of producing noise tempera-
tures in the 170° K region (2-dB noise
figure). Like the bipolar HXTR series,
there is no tuning; the devices mount,
turn on, and have voltage (positive and
bias) supplies adjusted for optimum
performance. Again, you cannot do
that at the end of clip leads! The HFET
data sheets suggest an operating volt-
age of +4.5 VDC. Developer Robert
Coleman found that in the circuit shown
(the actual-size foil pattern for a single
stage is shown in Fig. 5.) the devices
tended to be unstable at that voltage.
By dropping the operating voltage to
+3.6 and applying a —3.0 VDC (adjust-
able) bias to the gate lead (as shown in
Fig. 6) he was able to make the stage

GAAS-FET
LNA POWERING/BIASING CIRCUIT
-3.0vDC 5K

VOLTAGE
+3.6 VDC

1000 pF 1000 pF
FEEDTHRU FEEDTHRU
BYPASS BYPASS

a1

L1, L2=2 TURNS #36, 0.1"
DIAMETER (RF CHOKE)
L1, L2,C1,C2 ON UNDERSIDE
OF PC BOARD. L1, L2 LEADS
PASS THROUGH HOLES TO
01 TERMINALS.

NOTE

FIG. 6—HOW COLEMAN LNA IS BIASED AND
POWERED. RF chokes L1 and L2 are mounted
on underside of the board with leads anchored
in holes in the PC board.

stable and optimize performance.
With all LNA stages (bipolar or
GaAs-FET) there should be a separate
bias control adjustment on each device.
With the HFET devices, maximum
gain occurs when the device current is
around 40 mA but optimum noise figure
occurs much lower; near 12 mA. Since
in this situation voltage gain is sec-
ondary to noise-temperature per-
formance, you will need a method of
measuring the device current. Cole-
man’s approach is to watch a current

meter on the stage and keep an eye on
the satellite-delivered picture to op-
timize the stages involved. Start with
the first stage after setting both stages
to approximately 12 mA current.
Circuit boards are available for either
the Birkill bipolar (two-stage) ampli-
fier or the single stage GaAs-FET de-
vice from Robert M. Coleman, RFD 3,
Box 58-A, Travelers Rest, SC 29690.
The price is $25 on the Birkill two-stage
board and $15 on the single-stage GaAs-
FET board. A parts list is not included
for the GaAs-FET LNA since many of
parts are already listed for the bipolar
LNA. The 100pF capacitors are also
made by Vitramon and Q1 and Q2 are
Hewlett-Packard HFET-1101 transistors.

The VTO local oscillator

Creating a +10 dBm-level continu-
ous-wave signal source for the local os-
cillator can be a bit of a pain, especially
when the local oscillator must operate
in the 4-GHz region! Fortunately,
Avantek (3175 Bowers Avenue, Santa
Clara, Ca. 95051) has solved that prob-
lem with a neatly packaged device that
only requires board mounting (on
microwave pc board). The device re-
quires connection of a +15 VDC supply
and application of a second +10-to-
+20-VDC range tuning voltage. The
VTO 8360 device is virtually a perfect
local oscillator source for our applica-
tions since it tunes the range of interest
and while not inexpensive (in the $125
region) it is far less costly to use than a
lower-frequency oscillator chain with
multiplying techniques. And, as Murphy
notes, there is much less to go wrong
because everything is inside on a sub-
strate-designed package.

In Fig. 7 we have the complete local
oscillator ready to drive any mixer put
into service. The output pin four is
linked through an appropriate short
length of coaxial cable (if the length is
under 6 inches, virtually any 50- or 75-
ohm coax will function; but you will
want to choose cable that will mate
with the SMA or other series fittings
you are using). Another approach is to
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FIG. 7—THE AVANTEK VOLTAGE-CONTROLLED
OSCILLATOR as it would be used as a local os-
cillator feeding a low-noise mixer.

use coaxial adapters to plug the output
of the local oscillator directly into the
appropriate input fitting on the mixer.
If you are using the VARI-L DBM-500
mixer (VARI-L Company, Inc., 3883
Monaco Pkwy, Denver, CO 80297)
you will need to build around the
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FIG. 8—A COMBINATION of the Avantek VCO and GaAs-FET used to make a tuneable 4 GHz-10 70-
MHz converter using an active mixer.

Satellite television reception en-
thusiasts interested in learning
more about the fast developing
satellite TV. industry and the options
available to persons building their
‘own home terminals may find some
of the following of interest:

1. Satellite Study Package—De-
signed to teach you how the
satellite TV system operates,
what the equipment require-
ments are, which services are
available, and to whom and
where. Includes a 72-page
book written by Bob Cooper
that explains in lay terms the
complete satellite TV scene,
‘plus a 22 x 35 inch four-color,
two-sided wall chart depict-
ing the location and operating
characteristics of more than
30 geostat:onary satellites
carrying television program-
ming. Shipped via first class
mail, price is $15 in U.S. and
Canada (in U.S. funds), $20
elsewhere from: Satellite Tele-
vision Technology, P.O. Box
2476. Napa. CA 94558,

2. Coop's Satellite Digest—A
monthly publication providing
up-to-date circuits, hardware,
and satellite operational news.
Mailed first class, widely read
as the insider digest of the
low-cost, private satellite TV
industry. Price in U.S. and
Canada is $50 per year (375
outside, in U.S. funds): sample
copy for $5 in US. funds.
Order from: Coop's Satellite
Digest, P.O. Box G, Arcadia,
'OK 73007

3. Paul Shuch Satellite Lecture
Series Videotapes-Approxi-
‘mately eight hours in Beta or

4.

Additional Satellite Material

VHS format; world-reknowned
microwave teacher and satel-
lite system engineer-designer
H. Paul Shuch takes the stu-
dent through the entire satel-
lite equation from antenna to
remodulated RF. Series origi-
nally videotaped at SPTS 79,
world's first international
seminar for low-cost satellite
TV terminals. Excellent learn-
ing tool, teaching tool. Price
is $210 in VHS (LP) and $225
in BETA-2 in U.S. and Canada;
add $25 elsewhere from: Sat-
ellite Television Technology,
P.O. Box G, Arcadia. OK 73007
(405-396-2574).

SPTS '80/California—A three-
day lecture series and exhibit
featuring noted satellite TV

low-cost terminal-developers.

H. Taylor Howard of Stanford,
Oliver Swan. who developed
the Swan Spherical TVRO an-
tenna, H. Paul Shuch of Micro-
comm, Robert Coleman of
South Carolina, and many

others. Combines classroom

learning of the |atest state of
the art of satellite TV hardware,
plus the latest in marketing of
low-cost systems to private
homes, with commercial ex-
hibits of hardware. More than
25 sessions in three-day period
with course learning materi-
als. Next event will be held in
San Francisco Bay Area in
June of this year. For informa-
tion, contact SPTS '80/Cali-
fornia, P.O. Box G, Arcadia,
OK 73007 (405-396-2574). Ad-
mission by pre-registration
only, limited capacity.

“*standard’’ microwave SMA fittings.
Note that just as you don’t use any sub-
stantial lengths of low-frequency (i.e.,
RG-8, etc.) coaxial cable at 4 GHz, you
also don’t use fittings such as the UHF
type. Even the BNC type are at best
questionable in performance at 4 GHz,
although there are some type N fittings
*‘rated”’ to beyond 4 GHz. The proper
fittings and coax (for short intercon-
necting runs) can be located at Satellite
Innovations, P.O. Box 5673, Winston
Salem, NC 27103). What you are look-
ing for is type SMA series connectors
and suitable coax to mate with the
SMA series fittings.

There is absolutely nothing to do
with the VTO 8360 local oscillator but
mount it and turn it on. The +10-to-
+20-VDC tuning voltage varies the op-
erting frequency through the range of
interest (3.630 to 4.130 GHz). Once
again—make sure the VTO 8360 is
mounted on microwave circuit board
and is firmly seated into a housing be-
fore turning on.

Active Mixer

The most cost-effective approach to
the 4-GHz front-end at the moment ap-
pears to be a marriage of two stages of
GaAs-FET LNA to the active mixer
(plus local oscillator) shown in Fig. 8.
This is another Robert Coleman-devel-
oped circuit, using the HFET-1101 not
as an amplifier but rather as a single-
ended mixer. The 4-GHz energy from
the LNA stage(s) is coupled into the
gate of the HFET 1101. The 4-GHz
range local oscillator signal from the
VTO 8360 is coupled into the same gate
through a coupling strip. The 4-GHz
pair of signals mix in the GaAs-FET
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ACTIVE MIXER USING HFET device along with
VTO 8360 (mounted out of sight on back side)
mounts in single container. Unit can mount out-
side, at antenna, if appropriately weather-
proofed thereby running only 70-MHz IF energy
down and inside (in low-cost 50- or 75-ohm
coaxial cable).

and are delivered at the output in the
70-MHz region. Inductor L1 plus ca-
pacitor C1 determine the IF resonance.
With the value shown for L1, C1 will
typically be around 5 pF. It is important
that the Q of this output section be kept
fairly low so that the full 30-MHz band-
width of the 70-MHz IF signal gets out
of the mixer and into the IF amplifier
stages without being restricted. The SK
pot in the —4 VDC bias supply lead is
adjusted for optimized performance
simply by looking at the picture on the
screen. This adjustment, plus the tun-
ing voltage on the VTO 8360 are the
only two real adjustments that you
need to work with to get 4-GHz energy
down to 70 MHz! Inductor L1 tunes
broadly and can be optimized after the
satellite signal is received.

This portion of the system can be
tuned by using an MATV/CATV-type
field-strength meter tuned in the 70-to-
80 MHz region—or, in a pinch, you can
actually run the 70-MHz IF output into
a standard television receiver tuned to
channel 4. No, you will not recover
video (or audio); remember that the
satellite TV format is FM, and 30-MHz
or so wide FM at that, and consequent-
ly the 4.5-MHz wide TV IF set up to
detect AM video modulation simply
can’t recover usable video. But, the
TV receiver tuned to channel 4 can act
as a ‘‘tuning indicator’’ of sorts, and if
you happen to run across a transpond-
er transmitting a static picture, such as
color bars or a slide, you may for a brief
instant even see something resembling
a picture. y

The circuit-board layout for the active
mixer is available from Robert Cole-
man directly (address previously given)
and a complete board ready to mount
the parts on (including the VTO 8360)
is also available for $25.

There: Getting from 4-GHz down to
the 70-MHz IF was not all that difficult!
Next month we will look at the IF-to-
baseband circuits, as well as the RF re-
modulation back to a standard NTSC
format for direct viewing on a standard
television receiver. R-E
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WHAT'S
1980 TV

KARL SAVON
SEMICONDUCTOR EDITOR

HAVE YOU NOTICED THAT THE TELEVISION-
receiver power transformer has virtually
disappeared? Just two or three years ago
one of the features of the more “solid™
sets was the presence of that bulky, pow-
er-line isolating device. Today, design
economy and a greater use of power-sup-
ply technology have eliminated the power
transformer. Television tuners have also
emerged, dramatically changed, from
their mechanical infancy. Even many of
the small-screen receivers use electronic
tuners. The smaller sets tend to use the
potentiometer-programmed varactor
types first popular in the large-screen
sets, while the larger deluxe sets now have
“intelligent” tuning systems that smack
of space-age technology and bear the
fruits of microcomputer technology.

Those advances are found in both the
surviving American producers’ sets as
well as the product releases of the Far
Eastern competition.

Deflection and
power-supply circuitry

Figure 1 shows the merged horizontal-
deflection and power-supply circuitry of
the 1980 Sharp 19D82 chassis. That
receiver typifies the general circuit-de-
sign direction. The main chassis consits of
four integrated circuits (two more are
used in the tuning system) surrounded by
arelative sparsity of discrete components.

The set’s schematic displays an unusual
neatness and simplicity for a color televi-
sion receiver. Although the innards of the
IC’s themselves are shown in Fig. 1 as
blocks, the schematic seems to lose many
of the mysteries that were inherent in the
esoteric, discrete designs of the past. It is
no longer necessary for manufacturers to
use every circuit trick possible to keep
costs under control.

This particular deflection sytem uses a
single IC that contains the sync separator,
horizontal oscillator, vertical oscillator,
high voltage hold-down (X-ray protec-
tion), and vertical preamplifier stages.
There is no fundamentally new function-
ality in the deflection structure, but rath-
er a new kind of organization that sup-
ports a SCR-based regulator system. The
design eliminates the power transformer
by transferring its responsibility to the
horizontal-output transformer. In addi-
tion to the traditional pix-tube second-
anode and focus supplies, the horizontal-
output transformer drives the set’s main
18-VDC low-voltage power supply
through D704, as well as the regulated
110-VDC power supply.

As a result of the SCR regulator cir-
cuit, all supplies energized from the
deflection transformer are regulated. One
interesting thing is that the 110-VDC
power supply feeds the horizontal-output
transistor and so is self-supplied. It's not
perpetual motion though, since all the
energy ultimately comes from the 170-
volt DC supply that runs from the AC



NEW IN
RECEIVERS

There are some interesting circuits behind the
color picture tube. Here’s a look at what Sharp

and Zenith are doing this year

line. Besides the advantage of climinating
the power transformer, the power sup-
plies now operating at the 15,734-Hz
horizontal oscillator frequency have re-
duced filter-capacitance requirements be-
cause of the higher frequency.

Regulator SCR701 is fed from line
rectifier diode D701 through a winding
on the horizontal-output transformer.
The regulator drive circuit varies the fir-
ing time of the SCR in the 63.5-micro-
second horizontal period so that the aver-
age voltage developed at the cathode of
the SCR is equal to the desired 110-volt
regulated output. The SCR’s conduction
time is determined by the interval be-
tween the arrival of the SCR gate turn-on
pulse and the turn-off pulse produced by
the horizontal-output transformer wind-
ing. Regulator circuit Q701, Q702, Q703
is a DC comparator followed by a ramp-
level detector that determines the turn-on
point of the SCR. The regulator-output
voltage is divided down to 7.1 volts by
resistor network R708, R709, R710 and
R711. Potentiometer R709 is the regula-
tor voltage adjustment for trimming the
output voltage.

Error amplifier Q703 compares the
divided output voltage to the 6.2-volt
Zener connected in series with the tran-
sistor’s emitter. As transistor Q703’s base
voltage tries to decrease, the transistor
conducts less. The actual determination
of the trigger point occurs at the moment
Q702 conducts. A winding on the hori-
zontal-output transformer is connected to

the base of transistor Q702 through R718
and C709. This R—C network is an inte-
grator that produces a sawtooth wave-
form at the horizontal frequency on the
base of Q702. The output current of the
error amplifier transistor is returned to
the 18-VDC supply through R716 and is
also connected to the base of Q702
through R717.

In effect, the horizontal sawtooth
waveform is biased up and down in volt-
age as Q703 changes conduction. The
emitter of Q702 is returned to the refer-
ence Zener diode through D703 as a con-
venient bias point. Therefore when
(Q702’s base reaches about 7.7 volts, the
transistor begins to conduct. Exactly
when this point is reached depends on the
contribution of Q703.

Let’s follow the regulator action in one
direction with the help of Fig. 2. If the
regulated supply tries to increase, for
example due to a reduction in the supply
load, the transistor collector current in-
creases through R717, its collector volt-
age is reduced, and the bias level of the
horizontal sawtooth on the base of Q702
is reduced. Now the sawtooth crosses the
trigger level later in the horizontal cycle.
At the point that Q702 conducts, its out-
put current is amplified by SCR driver
transistor Q701 and is coupled through
R712 and C708 to the SCR gate. The
action of the switched SCR regulator
results in good receiver performance over
a wide range of AC line voltage and sup-
ply load regulation.

Microprocessor tuning

Zenith’s 1980 color TV line also uses
electronic voltage regulation; the use of
magnetic voltage regulation transformers
has been discontinued. But the most inno-
vative new Zenith feature is the Key-
board Touch-Command electronic tuning
system. It is a microprocessor-controlled
frequency synthesizer that uses a phase-
locked-loop to control the tuner’s local
oscillator precisely. Closed-loop systems
compared to open-loop schemes never
require manual tuning by the viewer and,
in addition, are not subject to oscillator-
drift problems.

Figure 3 shows the system block dia-
gram. The microprocessor receives com-
mand inputs from the keyboard or remote
control that specify the channel to be
tuned. Along with the tuning algorithms,
the processor’s read-only memory con-
tains data that is used to convert channel
numbers to the necessary division ratio
required by the phase-locked-loop to pro-
duce the correct tuner oscillator frequen-
cy for the selected channel.

Two frequency-divider chains force the
local oscillator frequency to be a pro-
grammable ratio of a reference oscillator.
The loop creates whatever varactor tun-
ing voltage is necessary to generate the
exact required frequency. Because the
frequencies extend into the 1000-MHz
region, which cannot be economically
handled by the lower frequency logic on
the programmable divider 1C, a separate
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Fig. 1—HORIZONTAL DEFLECTION AND POWER SUPPLY CIRCUITRY of the 1980 Sharp 19D82 chas-

sis. Schematic displays trend towards simplicity and incr. d

ge of IC technology. Above circuit

is remarkably simple, especially for a color-TV chassis.
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thesized carrier frequency until a signal is

essary to do this job. IE{!GE?.ER G found. To ensure that a sound carrier or

A 3.581055-MHz crystal reference os- i BASE other nondesired signal has been found,
cillator is divided down by a 14-stage | VOLTAGE the system logic checks for the extremes
counter to the 976.5625-Hz reference Egggﬁfg :| of the allowed tuning range and verifies
comparator input. For example, tuning to ="l that a 60-Hz signal is being generated by
Channel 2 requires a local oscillator fre- __|_1|_ the vertical sync separator. The special
quency of 101 MHz. The total division | AFC mode will capture signals that may
ratio from the tuner to the comparator | SCR701 be as far as 3.25 MHz away from the
must be 103,424 to produce the 976.5625 I l GATE VOLTAGE standard frequencies.

Hz output. Taking into account the fixed
256 prescaler, the programmable divid-
er must be set to precisely 404 by the
microprocessor.

The comparator produces a signal with
an average DC output that is needed to
tune the oscillator frequency so that the
output of the programmable divider is the
same as the reference-divider output fre-
quency. While the comparator actually
produces variable-width pulses, the active
filter reduces the comparator output to
slowly changing DC. The active filter is
an amplifier with a low-pass frequency
characteristic. A clamp circuit prevents
the tuning voltage from going below 2.25
volts. Reversals in the varactor tuner fre-
quency-versus-voltage curve could other-

FIG. 2—SCR TRIGGER SIGNAL bias level is
altered to change the conduction angle of the
SCR and thus provide regulation.

wise cause a lockout condition.

Several features have been added to the
basic synthesizer system to make it prac-
tical in a television receiver. First, al-
though the system has been chosen for its
precision and minimum of user interven-
tion, there are some real-life situations
where tuning off the theoretically ideal
frequency is necessary. For example,
some MATYV systems intentionally trans-
late the received frequencies to nonstan-
dard frequencies to prevent adjacent-
channel interference. Therefore a special
AFC mode can be switched in to initiate a
receiver search above and below the syn-

Second, the tuning system has the abil-
ity to tune CATYV frequencies. When the
CATV-mode is selected by the viewer,
the twenty-three mid-band and super-
band CATV channels replace the lower
UHF channels. The high-UHF channels
are disabled. CATYV channels A through I
and J through W become channel num-
bers 14 through 36. For CATV tuning
the system searches its programmable
divider-ratio memory for the data re-
quired to tune the CATV frequencies
instead of UHF. You can consider this
first cable-ready TV to be a 105-channel
receiver (the sum of the 82 standard
channels and the 23 CATYV stations).

The direct-access tuning system dis-
plays the channel number on a 2-digit
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FIG. 3—ZENITH'S NEW TUNING SYSTEM is based on a phase-locked-loop controlled by a micropro-
cessor. The system features keyboard entry of channel information and ability to tune 105 channels—
82 UHF/VHF channels plus 23 CATV channels.

require a zero to be entered prior to a
single-digit channel number. The system
is smart enough to retain the previously
selected channel upon an illegal channel
entry attempt.

Three transistor circuits are fed by the
microprocessor to control bandswitching.
One circuit switches between VHF and
UHF, a second between the low and high
VHF bands. The third circuit is enabled
when the super-band CATYV channels are
selected. The lower-frequency CATV
channels are bandswitched by the stan-
dard low/high VHF circuit.

The 11-button keyboard (0 through 9
plus ENTER) is scanned by three micro-
processor outputs and five inputs that
sense any switch closure. R-E
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WIRE-WRAPPING IS THE WAY TO GO IF
your next electronics construction project
is not being assembled on a PC board.
There are several variations on the wire-
wrap theme and in the instruments used.
(“Doc™ Savage covered wire-wrap basics
in his article “Wiring Systems For Pro-
jects” in the August 1979 issue.) 1 use
both the Vector Electronics Slit-IN-Wrap
and the OK Machine and Tool Corpora-
tion’s Just Wrap tools and wire for most
projects. The ideas expressed and demon-
strated here are based on those systems.
However, even if you use other standard
wire-wrap tools (such as Vero Electronics
Wrap tool), you'll find that you're able to
apply my ideas.

Add space for easier wiring.

In wire-wrap layouts using normal
spacing, Vector’s P183 forming and cut-
ting tool is used to hold the loose end of
the wire while the wire-wrap tool is
anchoring the wire on the terminal post.
The P183—supplied with the P/84 man-
ual S/it-N-Wrap tool—has a sharp, metal

BOARD LAYOUT with “finger-distance” spac-
ing between rows. Too much room at the ends
of the IC’s is wasted space. You don’t need to
manipulate the wire there and the 0.2-inch
spacing provides enough room to cross over
in-between rows. All wire in this series of pho-
tos is the older polyurethane-Nylon-coated
wire. If you use the Tefzel insulated wire, you
may find that you'll have to increase the end-
to-end distance between the sockets because
of its larger diameter.

MEASURING CORRECT DISTANCE between
the rows. The “finger distance” is 0.8 inches on
this board. You could also turn your finger to

manipulate the wire. Too narrow a distance will
slow you down and give you a sore finger.

NIFTY

OTTO SLACK

WIRE-WRAP TRICKS

Here’s a look at a few tricks to make
wire-wrapped projects easier,
faster and sturdier

. : N,
USING YOUR FINGER to hold the wire down
while turning it onto the post with the tool. You
never have to pick up or lay down your finger:
Notice the hot-melt glue holding down the wire
runs. If you have any wires that you're afraid will
get snagged and broken, or skuffed on a post
and shorted, hold them down in this manner.

X - 4. ¥ L

DEMONSTRATION OF THE STRENGTH of a
splice. It is nearly as strong as a single piece
and it can be turned over and lifted in the same

manner.

TWO PROJECTS ARE SPLICED TOGETHER,
one being on the dark perf board and the other
on the light. Both projects were wire-wrapped,
but the “finger-distance” concept wasn’t used
here. The tools shown from left to right are Vec-
tor’'s P160-4T1 powered and the P708 manual
Slit-N-Wrap tools, the P183 chisel knife and
forming tool, a needle nose and diagonal pliers,
and, finally, an 0.K. Machine & Tool Co. hobby
wrap tool.

n.t' €4

SPLICING TWO BOARDS together using strips
of perf board. Use a No. 44 drill bit to drill the
holes and 2-56 X % screws and 2-56 nuts.

MANUFACTURERS of tools and materials

JWK-6—Just Wrap kit, $24.95.

OK Machine & Tool Corp., 3455 Conner St., Bronx, NY 10475:
CIRCLE 148 ON FREE INFORMATION CARD
WSU-30—Wrap/unwrap tool, $6.95, plus materials, accessories, boards.

R-JW—Just Wrap wire, 50-foot spool, $2.98.

Vector Electronics Co., Inc., 12460 Gladstone Ave., Sylmar, CA 91342:
CIRCLE 149 ON FREE INFORMATION CARD
P-183—Chisel knife and forming tool, $2.15.
P-180—Slit-N-Wrap tool, $25.00, plus materials, accessories, boards, kits.
P-160-4T 1—Motorized handle, includes P-180 Slit-N-Wrap tool, $99.50.

Vero Electronics, Inc., 171 Bridge Rd., Hauppauge, NY 11787:
CIRCLE 150 ON FREE INFORMATION CARD
163-28300A—Combiwrap tool, $12.36, plus materials, accessories, boards, kits.




USING THE P183 FORMING TOOL and P180
Slit-N-Wrap tool. This board layout is poor.
Even if you must make your rows too narrow
and have to use the forming tool, lay them out
end-to-end. Extra room on the ends of the IC's
is ted space b the room isn’t needed
for your finger or the forming tool.

ARROWS POINT to the nuts on the bottom of
board holding the splice together. Notice that
there are no strips of perf board on the bottom.
That makes it relatively easy to splice a board
near a heavily wired area.

pins that have bent over in their holes from
handling. The posts themselves have not bent.
Some of those posts will fall out of the holes
when handled if the wire-wrapping hasn’t been
completed on them yet.

HOLDING WIRE-WRAP POSTS in place with
hot-melt glue. A wire run is also held down with
the glue. If you see a leaning post here, that's
because it was either glued that way or the post
is bent. These glued-down posts hold resistors
and transistors.

MORE USES FOR THE HOT-MELT GLUE GUN.
The two metal pots, the T0-220 regulator, the
bridge rectifier and the bottom electrolytic
capacitors are all held in place with hot-melt
glue. The advantage of hot melt in these exam-
ples is that it is fast, strong, and the compo-
nents are removable with heat.

THIS EPROM LOADER AND TESTER was built
using the ‘“finger-distance” concept and hot-
melt glue to hold the wire-wrap and other posts
in place. It has been running for a year. It is
made almost exclusively with wire-wrap and
perf board. The big exception to this is the PC
board in the upper left-hand part of the photo.
The device contains 32 IC’s, including three hex
readout chips plus the high-voltage power-sup-
ply board in the center, all wired with the wire-
wrap technique. This project is ready to be
mounted in an aluminum box with the perf
board on the plywood frame mounted in a hole
in the top.

chisel point on one end and a plastic piece
similar to a blunt screwdriver or align-
ment tool on the other. It is the blunt end
that is used to hold the wire and dress it
against the board when necessary.

I find the forming tool cumbersome to
use in some spots so I eliminate the need
for it by spacing out the IC’s, transistors,
and other components on the perforated
board. The IC’s are placed end-to-end
and spaced 0.2 inch apart in rows. The
rows are spaced “finger distance” from
each other. I usually space the rows 0.8
inch apart but it could be less depending
on the size of your finger and the avail-
able room. Now, instead of using the
forming tool you can use your finger to
hold the wire in place. I find that my
finger does a faster and better job. The
only disadvantage in using that technique
is the additional board space required for
your layout.

Expanding a wire-wrap circuit

Sometimes a circuit change requires
more space than is available on the perfo-
rated board. In other instances, two cir-
cuits must be tied together with a large
number of connections. You can use a
ribbon cable, but that is both expensive
and unnecessary. A better solution is to
butt-splice the two circuit boards togeth-
er using strips of perforated board about
one-half inch wide. I use 2-56 X */ inch
screws and 2-56 nuts.

You don’t need splicing strips on the
bottom side of the board; the assembly is
strong enough without them. That makes
it relatively easy to splice two boards in
heavily wired areas.

Keeping terminal posts in place

A large, densely wired project requires
a lot of handling before it is completed.
The board flexes when handled by one
edge; that flexing action can loosen the
terminal posts. Some posts can loosen
enough to bend over in the holes; and
since most of the posts are installed
before you start wiring, they can fall out
if your wire-wrapping hasn’t reached that
point. To eliminate the problem, use a
hot-melt glue gun and run a bead of glue
down each side of each row of wire-wrap
posts. (Adjacent rows of posts must be at
least one-half inch apart so you can get
the glue gun between them. Don’t get
glue on the tops of the posts! It is a very
good insulator.) The end result is posts
that are anchored in place and will take all
the handling you have to give them while
assembling a large wire-wrap project.

You can also use a dab of hot-melt glue
to hold wires in place. Pots, and most oth-
er components, can also be anchored to
the perforated board using hot-melt glue
so they don’t have to rely on circuit wir-
ing for support. R-E
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INTRODUCTION

HARRIS SEMICONDUCTOR'S HA-2400/HA-2405 FOUR CHANNEL
Operational Amplifier combines the functions of an analog
switch and a high-performance operational amplifier, and makes
practical a large number of linear circuit applications.

A functional diagram of the HA-2400 is shown. There are
four preamplifier sections, one of which is selected through the
DTL/TTL-compatible inputs and connected to the output
amplifier. The selected analog input terminals and the output
terminal form a high-performance operational amplifier.
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In actuality, the circuit consists of four conventional op-amp
input circuits connected in parallel to a conventional op-amp
output circuit. The decode/control circuitry furnishes operating
current only to the selected input section.

CIRCUIT CONNECTIONS

These inputs control the selection of the amplifier input chan-
nels in accordance with the following truth table:

i D1 |ENABLE/[[CHANNEL 1|CHANNEL 2|CHANNEL 3|CHANNEL 4
L L H ON OFF OFF OFF
H L H OFF Gg‘_g OFF OFF
L H H OFF F nQFr%: OFF
H H H OFF OFF ON
LORH|LORH| L OFF OFF OFF OFF
OVSLS+08V +2.0V ZH 2450V

The digital inputs can be driven with any DTL or TTL circuit
that uses a standard +5.0-volt supply.

THE HA-2400 PRAM
FOUR CHANNEL
OPERATIONAL
AMPLIFIER

DON JONES

COMPENSATION

Frequency compensation for closed-loop stability is recom-
mended for closed-loop gains less than 10. This is accomplished
by connection of a single external capacitor from pin 12 to AC
ground (the V+ supply is recommended). The following table
shows the minimum suggested compensation for various closed-
loop gains, with the resultant bandwidth and slew rate. Obvious-
ly, when the four channels are connected with different feed-
back networks, the channel with the lowest closed-loop gain will
govern the required compensation.

NDWIOTH SLEW
GAIN, VOLTS/VOLT Ccomp BFTYH CAL) (TYP E:E}E
NON-INVERTING | INVERTING pF (-3 dB),MHz VOLTS/us
1 - 15 a0 15
2 1 7 80 20
3 2 4 a0 2
5 4 3 6.0 il
8 7 2 50 K}
>10 >9 0 40-GAIN 50

Compensation capacitors of greater value can be used to
obtain lower bandwidth, greater phase margin and reduced over-
shoot, at the expense of a proportionately reduced slew rate.

External lead-lag networks could also be used to optimize
bandwidth and/or slew rate at a particular gain.

APPLICATIONS

Any circuit function that can be constructed using a conven-
tional operational amplifier can also be constructed using any
channel of the HA-2400. Similar or different networks can be
wired from the output to each channel input pair. The device
can therefore be used to select and condition different input
signals, or to select between different op-amp functions to be
performed on a single input signal.

To wire a particular op-amp function to a channel, simply
connect the appropriate network between the two inputs for that
channel and the common output in the same manner as in wiring
a conventional op-amp. It is often possible to design with fewer
external components than would be required in wiring four
separate op-amps (see Applications 2 and 3). It should be
remembered that the networks for unselected channels may still
constitute a load at the amplifier output and the signal input, as
if the unselected input terminals were disconnected from the
network.

If offset adjustment is required, it can generally be accom-
plished by resistive summation at either of the inputs for each
channel (see Application 8).

The analog input terminals of the OFF channels draw the
same bias current as the ON inputs. The maximum differential
input voltage of these terminals must be observed and their
voltage levels must never exceed the supply voltages.



When the enable input is held low, all four input channels are
disconnected from the output. When this occurs, the output
voltage will generally slowly drift towards the negative supply.
If a zero-volt output condition is required, one channel should
be wired as a voltage follower with its positive input grounded.

The amplifier output impedance remains low, even when the
inputs are disabled; so it is not generally practical to wire the
outputs of two or more devices directly together. The compensa-
tion pins of two devices, however, could be wired together o
produce a switch with one output and more than four input
channels.

The voltage at the compensation pin is about 0.7 volt more
positive than the output signal, but has a very high source
impedance. Maximum current from this pin is about 300 pA,
which makes it a convenient point for limiting the output swing
through clamping diodes and divider networks (see Application
13).

Even if the application only requires a single channel to be
switched on and off, it is often more economical to use the
HA-2400 rather than a separate analog switch and high-perfor-
mance op-amp. Unused analog channel inputs must be
grounded. Unused digital inputs may be wired to ground for a
permanent low input, or either left open or wired to +5.0 volt
for a permanent high input.

Here are a few of the thousands of possible applications for
the Four Channel Operational Amplifier. These will give the
reader a general impression of how the units can be connected;
and probably will help generate many other ideas for applica-
tions. Also included are some challenges for the reader to modi-
fy the designs shown to perform different functions.

APPLICATION NO. 1
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ANALOG MULTIPLEXER WITH BUFFERED INPUT AND OUT-
PUT

This circuit is used for analog signal selection or time division
multiplexing. As shown, the feedback signal places the selected
amplifier channel in a voltage follower (noninverting unity gain)
configuration, and provides very high input impedance and low
output impedance. This single package replaces four input buff-
er amplifiers, four analog switches with decoding and one output
buffer amplifier.

For low-level input signals, gain can be added to one or more
channels by connecting the (—) inputs to a voltage divider
between output and ground. Bandwidth is approximately 8
MHz, and the output will slew from one level to another at
about 15.0 volts-per-microsecond.

Expansion to multiplex 5 to 12 channels can be accomplished
by connecting the compensation pins of two or three devices
together, and using the output of only one of the devices. The
enable input on the unselected devices must be low.

Expansion to 16 or more channels is accomplished in a
straightforward manner by connecting outputs of 4 four-chan-
nel multiplexers to the inputs of another four-channel multi-
plexer.

Differential signals can be handled by two identical multi-
plexers addressed in parallel.

Inverting amplifier configurations can also be used, but the
feedback resistors may cause crosstalk from the output to unse-
lected inputs.

APPLICATION NO. 2
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AMPLIFIER, NON-INVERTING WITH PROGRAMMABLE GAIN

This is a noninverting amplifier configuration with feedback
resistors chosen to produce a gain of 0, 1, 2, 4, or 8 depending on
the digital control inputs.

Comparators at the output could be used for automatic-gain
selection for auto ranging meters, etc.

Challenge: Design a circuit using only two HA-2400’s that
can be programmed to any of 16 different gains.

APPLICATION NO. 3
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AMPLIFIER, INVERTING WITH PROGRAMMABLE GAIN

The circuit can be programmed for a gain of 0, —1, —2, —4,
or —8.

This could also have been accomplished with one input resis-
tor and one feedback resistor per channel in the conventional
manner, but this would require eight resistors rather than five.

APPLICATION NO. 4
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This circuit performs the function of dividing the input signal
by a selected constant (1, 2, 4, 8 or co as shown). To multiply by
a selected constant, see Application 2. White T, m or L sections
could be used in the input attenuator, this is not necessary since
the amplifier loading is negligible and a constant input imped-
ance is maintained. The circuit is thus much simpler and more
accurate than the usual method of constructing a constant
impedance ladder and switching sections in and out with analog
switches.

APPLICATION NO. 5
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ADDER/SUBTRACTOR

The circuit shown can be programmed to give the output
functions — K, X, —K, Y, —(K; X + K, Y),or K; X — K, Y.
Obviously, many other functions of one or more variables can be
constructed, including combinations with analog multiplier or
logarithmic modules.

This device opens up many new design approaches in digitally
controlled analog computation or signal manipulation.

APPLICATION NO. 6

Any oscillator that can be constructed using an op-amp, such
as the twin-T, phase-shift, crystal-controlled types, etc., can be
made programmable by using the HA-2400. Illustrated is a
Wien-bridge type that is very popular for signal generators,
since it is easily tunable over a wide frequency range and has a
very low-distortion sinewave output. The frequency-determin-
ing networks can be designed from about 10 Hz to greater than
1 MHz. Output level is about 6.0V RMS. By substituting a
programmable attenuator (Application No. 4) for the buffer
amplifier, a sinewave source for testing can be constructed.

Challenge: A high-Q, narrowband filter can be made by
feeding back more than one-third of the output to the negative
input. Design a circuit using the HA-2400 and an R—C network
that can be programmed either to generate or to detect an audio
tone of the same frequency. Such a circuit would be quite useful
for data communications.
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APPLICATION NO. 7
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INTEGRATOR/RAMP GENERATOR WITH INITIAL CONDITION
RESET

It is difficult in practice to set the initial conditions accurately
in an integrator. This usually requires wiring contacts of a
mechanical relay across the capacitor—leakage currents of sol-
id-state switches produce integration inaccuracy. The scheme
shown above eliminates these reliability and accuracy prob-
lems.

Channel 1 is wired as a conventional integrator, Channel 2 as
a voltage follower. When Channel 2 is switched on, the output
will follow Vi, and C will discharge to maintain zero volts
across it. When Channel 1 is then switched on, the output will
initially be at the instantaneous value of V,y, and then will
commence integrating towards the opposite polarity. This cir-
cuit is particularly suitable for timing ramp generation using a
fixed DC input. Many variations are possible, such as program-
mable time-constant integrators.

APPLICATION NO. 8

N7 TRACK/HOLD
0g |, CONTROL

DECODE/ [,

CONTROL |-}

+15V

Wl

o
15V OuTPUT
TRACK AND HOLD/SAMPLE AND HOLD

RADIO-ELECTRONICS

o
(=]

N
Op
DECODE/ 31“1—

— CONTROL | 1h
™ (= DIGITAL

ENABLE by CONTROL

cop D === 190K
dL < ]—)I—J
j | 2 v+ [} . o +15V Bg,f,ff“

g 1!
IE OUTPUT E g
WA = I AVP C———0-BV%sman N

50pF ==

AAA
Yy
=
=
(%]
5]

PROGRAMMABLE FREQUENCY SINEWAVE OSCILLATOR



Channel 1 is wired as a voltage follower and is turned on
during the track/sample time. If the product of R X C is
sufficiently short compared with the period of maximum output
frequency, or sample time, C will charge to the output level.
Channel 2 is an integrator with zero input signal. When Channel
2 is then turned on, the output will remain at the voltage across
(27

An even simpler circuit can be made by wiring one channel as
an amplifier, choosing the compensation capacitor to yield the
minimum required bandwidth or slew rate. When the enable
input is pulled low, the output will tend to remain at its last level
because of the charge remaining on the compensating capaci-
tor.

APPLICATION NO. 9
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PHASE SELECTOR/PHASE DETECTOR/SYNCRONOUS
RECTIFIER/BALANCED MODULATOR

This circuit passes the input signal at unity gain, either
unchanged or inverted depending on the digital control input. A
buffered input is shown, since low source impedance is essential.
Gain can be added by modifications to the feedback networks.
Signals up to 100 kHz can be handled with a 20.0-volt peak-
to-peak output. The circuit becomes a phase detector by driving
the digital control input with a reference phase at the same
frequency as the input signal, the average DC output being
proportional to the phase difference, with zero volts at +90°.
By connecting the output to a comparator, which in turn drives
the digital control, a synchronous full-wave rectifier is formed.

With a low-frequency input signal and a high-frequency digi-
tal control signal, a balanced (suppressed carrier) modulator is
formed.

APPLICATION NO. 10.
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FREE-RUNNING MULTIVIBRATOR WITH PROGRAMMAEBLE
FREQUENCY

This is the simplest of any programmable oscillator circuit,
since only one stable timing capacitor is required. The output
squarewave is about 25-volts peak-to-peak and has rise and fall-
times of about 0.5 us. If a programmable attenuator circuit
(Application No. 4) is placed between the output and the divid-
er network, 16 frequencies can be produced with two HA-
2400’s and still only one timing capacitor.

A precision, programmable square-triangle generator can also

be constructed by adapting the circuit described in Application
Note 507 to the HA-2400.

APPLICATION NO. 11
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PROGRAMMABLE ACTIVE FILTER

Shown is a second-order low-pass filter with programmable
cutoff frequency. This circuit should be driven from a low-
source impedance, since there are paths from the output to the
input through the unselected networks.

Virtually any filter function that can be constructed with a
conventional op-amp can be made programmable with the HA-
2400.

A useful variation would be to wire one channel as a unity-
gain amplifier, so that one could select the unfiltered signal or
the same signal filtered in various manners. These could be
cascaded to provide a wide variety of programmable filter func-
tions.

APPLICATION NO. 12
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PROGRAMMABLE POWER SUPPLY

Many systems require one or more relatively low-current
voltage sources that can be programmed to a few predetermined
levels. It is no longer necessary to purchase a programmable
power supply with far more capability than needed. The circuit
shown produces positive output levels, but could be modified for
negative or bipolar outputs. Transistor Q1 is the series regulator
transistor, selected for the required current and power capabili-
ty; Circuit R1, Q2 and Q3 form an optional short-circuit protec-
tion circuit, with R1 chosen to drop about 0.7 volt at the maxi-
mum output current. The compensation capacitor, C, should be
chosen to keep the overshoot, when switching, to an acceptable
level.

Challenge: Design a supply using only two HA-2400's that
can be programmed to 16 binary-weighted (or 10 BCD-
weighted) output levels.
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APPLICATION NO. 13
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MULTIPLYING D-TO-A CONVERTER

This circuit performs the function, Voyr = Vi X N/I16,
where N is the binary number from 0 to 15 formed by the
digital input. If the analog input is a fixed DC reference voltage,
the circuit is a conventional 4-bit D-to-A converter. The input
could also be a variable or AC signal, in which case the output is
the product of the analog signal and the digital signal.

The HA-2400 on the left is a programmable attenuator with
weights of 0, '/4, '/2 or *4. The HA-2400 on the right is a
noninverting adder that adds weights to the first output of 0, /s,
s or s,

If four-quadrant multiplication is required, place a phase
selector circuit Application No. 9 in series with either the ana-
log input or output. The Dy input of that stage becomes the + or
— bit of the digital input.

APPLICATION NO. 14
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FOUR-CHANNEL COMPARATOR

When operated open-loop without compensation, the HA-
2400 becomes a comparator with four selectable input channels.
The clamping network at the compensation pin limits the output
voltage to allow DTL or TTL digital circuits to be driven with a
fanout of up to ten loads.

Output rise and falltimes will be about 100 ns for differential
input signals of several hundred millivolts, but will be in the
microsecond region for small differential signals.

The circuit can be used to compare several signals against
each other or against fixed reference voltages; or a single signal
can be compared against several reference voltages. A window
comparator, which assures that a signal is within a voltage range,

can be formed by monitoring the output polarity while rapidly
switching between two channels with different reference inputs
and the same signal input.

MORE CHALLENGES

One of our favorite college textbooks paused at each climactic
point with a statement to the effect that, “Proof of the following
theorem is omitted, and is suggested as an exercise for the
student.”

The following is a list of some additional applications in which
we believe the HA-2400 will prove very valuable. The “proofs,”
at present, remain as exercises for our ingenious readers.

e A-to-D Converter, Dual-Slope Integrating

e Active Filter, State-Variable Type with Program-
mable Frequency and/or Programmable “Q""
Amplifier with Programmable DC Level Shift
Chopper Amplifiers L

Crossbar Switches

Current Source, Programmable

FM Stereo Modulator

FSK Modem

Function Generators, Programmable

Gyrator, Programmable

Monostable Multivibrator, Programmable
Multiplier, Pulse Averaging

Peak Detector with Reset

Resistance Bridge Amplifier/Comparator with Pro-
grammable Range

Sense Amp/Line Receiver with Programmable
Threshold

Spectrum Analyzer, Scanning Type

Sweep Generator, Programmable

Switching Regulator

Touch-Tone Generator/Detector (Use Harris HD-
0165 Keyboard Encoder IC)

FEEDBACK

We believe we have only scratched the surface of possible
applications for a multiple-channel operational amplifier.

If you have a solution for any of the previous “challenges” or
any new application, please let us know. Anything from a one-
word description to a tested design will be welcome. R-E

Copyright © Harris Corporation, 1977
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Reprinted with permission of the copyright owner, Harris Corporation.
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MACHINES
THAT CAN

TALK

There are several ways we can use electronics to
generate the sounds of human speech. Here’s a look
at some of the schemes available today.

MARTIN BRADLEY WEINSTEIN

ASK ANY YOUNGSTER HOW THE NEW
talking toys like Speak & Spell (from
Texas Instruments) can talk, and
chances are you'll hear about the *‘lit-
tle man inside.”” And, in fact, they
won't be far wrong. Every speech-syn-
thesis scheme ever devised is based, at
some point, on a model of the human
vocal tract.

Let’s take a look at the various ap-
proaches to speech simulation, begin-
ning with the simplest, while keeping
an eye on the various tradeoffs. The
key requirements and parameters to
observe include circuit complexity,
memory requirements, system cost,
vocabulary size, fidelity of the resultant
speech, flexibility of the synthetic
voice, inflection, and software require-
ments. Those things will sort them-
selves out as we go along.

Recording and transmission media.

In the broadest sense, telephones
and tape recorders might be considered
speech synthesizers; after all, they are
not human, yet they speak with human
voices. Indeed, the telephone company
has used electronic-interrupt operators
for years—in fact, decades. They
prove an excellent starting point.

You may have experienced, while
dialing the number of a friend who had
just moved, a recorded message some-
thing like: *“'The number you have
reached, 555-1234, has been changed;

the new number is 555-0987."" Those
interrupts (in all but the newest equip-
ment) are recorded messages. but not
in the usual sense (see Fig. 1).

Only the minimum number of words
or phrases ever used are recorded, and
only once each. When an interrupt is
required, the telephone switching sys-
tem alerts the interrupt subsystem to
start its sequence; the particular se-
quence that is required for any one
circumstance is programmed when the
need for an interrupt is entered into the
system.

Figure 1 shows how multiple-track
tape recorders would be applied to the
task. But for quite some time now,
there have been no moving parts re-
quired; instead, the limited vocabulary
is converted to data and stored in
memory.

Crude digital speech

Figure 2 shows a very crude method
of recording and playing back speech
with digital memory.

The audio (speech) input is digitized
through a zero-crossing detector and
entered into RAM as the counter is
clocked through the cycle of addresses.
The playback operation exchanges this
**write"’ operation for a *‘read’’ opera-
tion, and every data change is heard as
a click from the speaker. The pitch of
that raspy, buzzy voice can be altered
by varying the clock frequency.

Experience with analog-to-digital
conversion methods shows the best
clock rate to be twice the highest de-
sired frequency response, or about 10
kHz for 500—5000-Hz speech. This
means that a 16K RAM is only good for
about 1.6 seconds of speech.

This leads us to believe that in the
mathematics of electronics, at least,
the human voice may not be the best
model for providing a synthesis of the
human voice—a great deal of additional
number crunching will be required.

Our crude digitizer, by the way, can
be made quite acceptable if we expand
it to 8-bit-wide data words and include
an analog-to-digital converter at the in-
put (replacing the zero-crossing detec-
tor) and a digital-to-analog converter at
the output. Lowpass or bandpass filters
at both input and output can further en-
hance fidelity.

Down the tubes

The approaches described so far can
reproduce rot only any voice (with
varying degrees of success, depending
on the approach), but any other sound
within the same frequency range, in-
cluding everything from music to
cacophony. Mightn't we trade some of
that versatility (which, by the way, the
human voice does not share) for data
economy?

A closer look at the human vocal
tract shows that it can be modeled as a
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Al: THE NUMBER YOU HAVE REACHED . ..

A2:...THE NEW NUMBER IS. ..

HAS BEEN CHANGED ...

A1-—B (7 TIMES) — C1 - END (DISCONNECT).

A1—B (7 TIMES) — C2 — A2 — B (7 TIMES) — END.

FIG. 1—GREATLY SIMPLIFIED RECORDED-LOOP TELEPHONE INTERRUPT “OPERATOR."” Each
loop represents a multi-track tape player. Words within each band or track represent a pre-record-
ed message. Although the vocabulary is quite limited, it can be used for several trillion messages of
a limited nature. This system has recently been replaced by solid-state speech synthesis.

cylindrical tube, just under 7 inches
long. While muscles, air flow, tongue
and lip placement may vary the model
in detail, we are still primarily con-
cerned with the fundamental acoustic
resonant frequency and its third and
fifth harmonics, called the first, second,
and third formants.

Think of those formants as harmonic
passbands or filters or resonators.
Typically, they would be near 500,
1500, and 2500 Hz, £ 50 % with modu-
lation. Which is to say, any of the three
formants can slide up or down in fre-
quency, depending on the geometry of
the vocal tract.

A complete model of human speech
must take in the ‘‘hiss’’ of fricatives
(like s, z, f, v and so on), aspiratives
(like h), nasal resonances (like n, m),
and stops (like k,p,t).

An excellent article by D. Lloyd
Rice of Computalker Consultants (821
Pacific Street #4, Santa Monica, CA
90405) appeared in the August 1976
issue of Byte. (A limited number of
copies may still be available through
either Byte or Computalker). Entitled
*‘Friends, Humans and Countryrobots:
Lend Me Your Ears,” it follows the
discussion of the human vocal tract
through to a fairly comprehensive dia-
gram of a digitally-driven speech syn-
thesizer.
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Rice’s circuit, based on controlled
filters, is similar to one integrated onto
a single, high-density chip recently by
Texas Instruments—and used as the
heart of their Speak & Spell.

Input vs storage vs output

The advantage of switched-filter-
characteristic encoding versus the digi-
tal-to-analog converter technique is
that, since the analog electronic hard-
ware pre-defines limits on a number of
crucial parameters, less data is needed
to define any given length of speech
message.

In the Speak & Spell synthesizer, for
example, a total of 48 bits in each data
*frame’’ defines amplitude, pitch, and
filter coefficients for a ten-stage digital
filter. For continuous speech, those
frames are updated at 50 Hz. This
means 2400 bits-per-second of speech,
versus 80,000 bits for the digital-to-
analog scheme, a 97% improvement.

By comparison, there’s a series of
synthesizers available from Telesensory
Systems, Inc., that requires only seven
bits to define whole words. And TSI
synthesizers are priced between $95
and $179 standard models). The rea-
son for all this economy is that the
TSI boards have fixed and very limited
vocabularies.

Their $95 model S2A, for example,
offers only 24 words. But since the
available words (in your choice of
English, German, or Arabic) are tail-
ored for calculators (TSI builds those
boards for talking calculators for the
blind and people with impaired vision,
among other applications), the arrange-
ment works out eminently well.

Phonemes

So why not, you may ask, break
language down into its basic sounds—
the various vowel sounds (long and
short E, with a few in between, for ex-
ample), consonants, combined sounds
like th, sh, ch, and so on—and put it
all into a limited ‘‘vocabulary’* synthe-
sizer?

You can. Those basic speech sounds
are called phonemes. But there’s
something about the way we speak that

RAM '

ADDRESS M I'
cLock COUNTER |

FIG. 2—CRUDE DIGITAL SPEECH RECORDER/REPRODUCER. During the write cycle—we will write
into the entire length of the memory—as the counter is clocked through the entire sequence of RAM
addresses. Each zero-crossing of any speech signal from the mike adds one bit of data to the
memory. On read, or playback, these data bits become pulses in the speaker. Increased clock
speeds enhance fidelity and intelligibility while it reduces the available message length.




Manufacturers of Speech
Synthesis Hardware

Computalker Consuitants
P.O. Box 1951
Santa Monica, CA 90406

Telesensory Systems, Inc.
3408 Hillview Avenue

P.O. Box 10099

Palo Alto, CA 94304

Texas Instruments

Consumer Specialty Products
Division

Lubbock, TX

Votrax

Division of Federal Screw Works
500 Stephenson Highway

Troy, MI 48084

makes those simple phoneme-rostering
synthesizers only marginally intelligible.

The specific pronunciation of a
phoneme, it seems, is altered not only

24-WORD CALCULATOR
MODULE VOCABULARY,
Telesensory Systems, Inc.,
S2A and S 16000 series
oh percent
one low
two over
three root
four em (m)
five times
SiX point
seven overflow
eight minus
nine plus
time-minus clear
equals swap

by inflection, as we might expect, but
also by the “‘flavor™ of the phonemes
surrounding it.

Because of that, the software that
drives  Computalker  Consultants
phoneme-based CT-IT Speech Synthe-
sizer, for example, first sets target
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ADDITIONAL READING
Flanagan, J.L., Speech Analysis, Synthesis and Perception, 2nd Ed., Springer

Markel, J.D., and Gray, A.H., Jr., Linear Prediction of Speech, Springer Verlag 1976.

Erman, Lee, ed, /IEEE Symposium on Speech Recognition, April, 1974, Contributed
Papers, |IEEE Catalog # 74CH0878-9 AE.

Flanagan, J.L., and Rabiner, L.R., eds, Speech Synthesis, Benchmark Papers in
Acoustics, Dowden, Hutchinson & Ross, Inc., 1973.

Lehiste, lise, ed, Readings in Acoustic Phonetics, MIT Press, 1867,

Moschytz, George S., Linear Integrated Networks Design, Van Nostrand, New York;,

Brantingham, Larry (Texas Instruments), "Speech Synthesis with Linear Predictive

Rice, D. Lloyd (Computalker Consultants), “Friends, Humans and Countryrobots:
Lend Me Your Ears'', Byte, August, 1976.

values for the centers of each string of
phonemes, then plots a smooth curve
through them (or near them) to pro-
duce a more natural sound.

In addition to their phonetic (phoneme-
based) software system, Computalker
offers a direct parameter control mode
requiring nine 8-bit bytes at a 100 Hz
frame rate.

It isn’t easy—yet

Electronically, all the hardware
sophistication we’ll ever need for com-
pletely natural synthetic speech is avail-
able today—and at reasonable prices.

But we're still not close enough to
having the software and firmware we
need to drive it. Work on that front is
progressing rapidly, with some good
news to report.

First, National Semiconductor is
rumored to be preparing a single-chip
speech synthesizer capable of accept-
ing phoneme data (address) code and
needing little else to output natural-
sounding synthesized speech. The
good news is that it should be under
$30 or so; the bad news is that it will
only be available in mask-programmed
custom-vocabulary versions to large
industrial customers for the next year
or more. The news leaking out of Santa
Clara is hazy at this writing, but we will
advise you of coming developments.

Second, we may soon see an under-
$200, single-board microprocessor-
compatible phonetic synthesizer based
on a custom LSI IC in about two years—
very available at the hobby level.

So the era of smooth synthetic talk-
ers should soon be upon us. R-E

JOHN STONE Radio-Pioneer

FRED SHUNAMAN

A FEW PIONEERS REMEMBER HIM WITH
respect, but the name of John Stone
Stone rings no bell with the majority of
today’s engineers. Yet he was the per-
son who introduced exact science into
the communications art. The first to
work out his problems theoretically,
then verify his results by experiment,
he *‘could well, therefore. be considered
the progenitor and exemplar of the
communications research engineer of
today,’" according to the History of
Engineering & Science in the Bell Sys-
tem. He was early in the field—when
Marconi’s tuning patent was declared
invalid in 1943 (indicating that he had
never had any right to the near-monop-
oly he enjoyed many years), it was on
the basis of *‘earlier work by Tesla and
John Stone Stone.™

Stone joined Bell Labs as a graduate
student in 1890, and was assigned in
1892 to attempt *‘to transmit speech to
vessels at sea.”” He worked with a tiny
arc as ‘‘discharger’” and a Tesla coil

resonating in the order of 50 kHz (re-
ceiver unknown). He was not success-
ful—the trouble was that he was just
too far ahead of him time.

The same year. he suggested that
radio could be used for multiplex tele-
phony by sending several messages over
the wires at different frequencies, then
sorting them out at the receiver end
with tuned circuits. Again, the idea
could not be carried out with the equip-
ment of 1892, and, in fact, carrier tele-
phony did not come into general use
until about 1915.

Stone left Bell in 1899 (still retained
as consultant and patent affairs expert)
to develop a wireless system that would
conquer interference problems with
“'selectivity,”” a term he invented. After
early difficulties, the Stone Telegraph
and Telephone Co. made several suc-
cessful installations for the Navy. He
also installed Stone equipment on a half
dozen ships and looked forward to suc-
cessful business when the Navy let a
large contract in 1908. But the award
went to a competitor, and lack of in-

come forced Stone to sell his company,
to the de Forest Company.

Some of his trouble may have been
due to the very excellence of his equip-
ment. Radio inspectors found his ap-
paratus puzzling, and were suspicious.
All other systems showed a double
hump on their wavemeters—what now
would be called overcoupling. Stone’s
had a single hump, obtained by using a
four-coil circuit. The usual coils were
used in the spark and antenna circuits,
but they were not coupled—between
them were two other coils, connected
together conductively. One of these
was coupled inductively to the spark
coil; the other was coupled to the
*taerial” coil.

After several years as a successful
consultant, Stone moved to California.
There, in 1920, he was engaged by
AT&T as engineer-at-large, living in San
Diego, with AT&T paying transporta-
tion whenever he had to come East.
Between 1920 and his retirement in
1934 he developed about 30 patents for
AT&T; the most notable of them was
probably the 3-dimensional antenna
array, with antennas stacked above one
another for vertical selectivity. R-E
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THUNDERSTORM *

ALARM

Don’t be caught unawares by the sudden arrival of a thunderstorm with its
accompanying wind and rain. This simple radio accessory gives an early warning.

CALVIN R. GRAF

THUNDERSTORMS, AND THEIR ACCOMPA-
nying strong winds, rain, and possible
hail, can make their appearance rather
suddenly sometimes. This is especially so
in spring and summer months, but they
can actually sneak up on you at almost
any time in some parts of the country.
When camping out, fishing, picnicking,
or just relaxing at home, it is important to
know of any severe weather that might be
approaching the local area. This is of spe-
cial interest to those who have to conduct
outdoor operations such as construction
workers, farmers, and ranchers. Campers,
away from their vehicles, can be warned
to seek higher ground in case of flash
floods.

The thunderstorm activity indicator
described in this article will alert you to
an approaching electrical storm through
the flashing of two light emitting diodes
(LED’s) and the sounding of an audio
alarm. The activity indicator is connected
to the earphone audio output jack of a
pocket transistor radio or connected
across the speaker terminals of any radio
receiver. The radio is then tuned to a
clear spot near the upper end of the
broadcast band (1600 kHz) where there
are no stations being received. An AC
power supply with 9-volt DC output can
be used to operate the radio at home.
With this supply, the receiver can be left
on continuously and the receiver will con-
sume little power but will provide an alert
no matter the time of day or night a storm
may appear. The AC-operated supply is
inexpensive and can be purchased at any
local radio store. A volume control is pro-
vided so that the audio alert level may be
adjusted or turned down completely. A
visual alert is still provided, however, by
the continuous flashing of the LED’s as a
storm appears.

The circuit diagram shows how the
alarm is connected to the receiver. Trans-
former Tl is a small transistor radio

R1

D1
1N4001

370a \

(PRI)

N e e

L 50uF MALLORY (7

SONALERT

l

D o T

*ANY GENERAL PURPOSE LED

FIG. 1I—THUNDERSTORM ACTIVITY indicator and alarm. The audio input terminals are connected to
the speaker terminals of any AM broadcast radio receiver.

output transformer connected in reverse.
It is used to raise the audio voltage across
the loudspeaker (3.2 ohms) to a level that
will cause the LED’s to operate properly
(500 ohms). Resistor R1 serves as a cur-
rent limiting resistor for the LED’s so
that the voltage drop across them never
exceeds a nominal 1.6 to 1.7 volts. The
LED’s are connected in reverse polarity
parallel so that one will conduct in the
forward (positive) direction of the audio
signal and other LED will conduct in the
reverse (negative) direction of the audio.

Diode D1 is used to rectify the alter-
nating audio voltage so that only pulsat-
ing DC is applied to the Sonalert as its
polarity markings must be observed. The
Sonalert emits a pleasant 2900 Hz signal
when the applied voltage is a nominal 1
volt DC. The capacitor charges up on the
sharp noise impulses that occur each time
there is a lightning flash. When the volt-
age across the capacitor rises to a value
close to one volt, the Sonalert will emit a
long “ping”. The capacitor thus serves as
an integrator and stores up lightning
flashes before it causes the Sonalert to
sound forth. In this manner, short noise
transients on the power line that are radi-
ated from light switches, air conditioners
and the like, do not cause the Sonalert to
sound. Output from the alarm is also
dependent on the setting of the receiver
volume control and it will sound out with
a normal room level setting.

When a thunderstorm is 10 to 20 miles
away, the audio output from the radio due

to atmospheric disturbances will cause
the LED’s to flash and the Sonalert to
sound. As the thunderstorm approaches
the local area, thunder may be heard
following the *‘ping” of the Sonalert.
Knowing that sound travels one fifth of a
mile per second in air, the exact distance
to the storm area can be calculated by
counting seconds from the time the ping
is heard until the thunder is heard. If you
count to five, the storm is one mile away,
and so forth. When the Sonalert sounds
continuously, the electrical storm and
accompanying rain are very nearby.

The approximate direction to the storm
can be determined by “aiming” the re-
ceiver’s antenna toward the storm area
that produces maximum audio output
from the Sonalert. The storm passage
through the local area can be followed by
plotting the relative bearing against time.
Keep the volume level constant.

Remember, as the storm approaches,
light intensity of the LED’s and the
sound duration from the Sonalert will
increase. As the storm recedes, the rela-
tive levels of both light and sound will
drop. The storm passage may last from 30
minutes to several hours. With a little
experience, you will soon learn to recog-
nize whether it is going to rain or not, in
spite of what the weather man may say!
(If you live in the cyclone or tornado belt
consider using the Stormwarn alarm
along with a tornado alert device based on
light flashes on a blank TV raster—Edi-
tor) R-E



olle

EIRSihE

EE©)

SUPER
CLASS

Audio Amplifiers

New breed of Class A audio amplifiers for
hi-fi reproduction deliver high power and eliminates

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

THE CHOICE OF WHICH “CLASS" OF AM-
plifier to use in high-fidelity applications
has always involved a series of trade-offs.
Most high-powered audio amplifiers use
Class-B circuitry, or Class-AB circuitry,
in which a slight amount of idling current
flows in the output-stage transistors at all
times. Class-AB power amplifiers provide
relatively high efficiency (around 60%
when they are delivering rated output,
lower efficiency at other output levels).
Their chief drawback, however, is that
they often produce crossover distortion
(also known as switching distortion)
when one transistor of the output pair
turns off and the other one turns on.

Figure | illustrates the problem. The
sinusoidal trace is the output waveform of
a Class-AB amplifier that uses high-speed
bipolar transistors having fairly good
switching characteristics. The distortion
(mid-screen trace), measured on an aver-
age-reading distortion analyzer, is very
low: 0.0036%, which would certainly be
regarded as insignificant. Nevertheless,
the clearly visible spikes in the distortion-
waveform output that occur every time
the audio signal crosses the zero axis are
much higher in amplitude than is indi-
cated in the average reading of the distor-
tion meter.

What makes matters worse is the fact
that at the low listening levels more typi-
cally used, the crossover or switching dis-
tortion remains as great, and therefore
constitutes a higher percentage of the
total signal heard. Furthermore, because
of the nature of this type of distortion, it
consists of higher-order harmonics that
are subjectively more annoying to a lis-
tener than second- or third-order har-
monic distortion components.

nonlinearity in the driver stages

One way to eliminate crossover distor-
tion completely is to operate the output
stages of an amplifier in Class A. In
Class-A amplifier circuits, the output
transistors conduct fully during the entire
cycle of the input signal. A few high-
powered Class-A amplifiers have appear-
ed in the audio market but, as might be
suspected, they are extremely inefficient;
they generate a great deal of heat and are
generally extremely large and heavy, be-
cause of their tremendous heat-sink re-
quirements and, often, their requirement
for self-contained fans.

Nonlinear amplifier stages

Distortion in an audio amplifier can
also result from nonlinear operation of

FIG. 1—CROSSOVER DISTORTION is chief
drawback of Class-AB amplifier. Center trace
shows crossover distortion in relation to output
signal.

voltage-amplifying stages that precede

the output stage, including the driver

stage. Figure 2 shows a typical power-

amplifier circuit. The voltage gain A, of

the voltage-amplifier stage is given by:
A, = gm XBX Ry,

where gm is the transconductance of

FET's Q1 and Q2, 8 is the DC current-
amplification factor of transistor Q3, and
load impedance R, is the combined im-
pedance of the power-stage input imped-
ance and the constant-current source I, in
parallel with it.

In the above equation, it is A that con-
tributes the greatest nonlinearity in actu-
al amplifiers. That can be understood by
examining the transfer curves shown in
Fig. 3 for a common-emitter transistor
amplifier stage. As the collector-to-emit-
ter voltage varies from 13 volts to 28
volts, collector current varies from 100
mA to around 120 mA for a constant
input current of 1 mA. On the other
hand, if a common-base amplifier stage
could be used, the gain would be constant
regardless of the collector-to-base voltage
(see Fig. 4.)

As for the term 8 in the gain equation
relating to Fig. 2, the maximum variation
of collector-to-emitter voltage Vg of
transistor Q3 will be 2V, which is near-
ly identical with the power-supply volt-
age. So the nonlinear variation of 8 due to
variations of Vg will be more than 10%.

Distortion can also be caused by nonli-
near variations of the junction capaci-
tance of semiconductor devices. In the
equation cited earlier, the gain was ex-
pressed for DC amplification only. Under
actual signal conditions, the collector-to-
base junction capacitance of transistor Q3
functions as a feedback capacitance. As
frequency increases, the gain Ay de-
creases at a rate of 6 dB-per-octave. Since
the collector-to-base junction capacitance
varies depending on the base-to-collector
voltage in a nonlinear manner, it follows
that the gain also has a non-linear charac-
teristic, thereby causing distortion in the
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FIG. 2—AUDIO AMPLIFIER consists of a power-output stage that is preceded by voltage-amplifying

driver stages.
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FIG. 4—CONSTANT GAIN is obtained with
common-base transistor circuit.
output-voltage waveform.

These two conditions that can generate
distortion are also present with the FET’s
used in the input stage and can cause dis-
tortion of the input signal and the nega-
tive feedback signal.

JVC’s new Super-A class circuit

What JVC calls their Super-A class
circuit is, in fact, a two-part solution to
the problems we have been discussing.
One circuit refinement takes care of the
nonlinearity problems of the driver stage,
while the second part is concerned with
the output stages and possible notch or
crossover distortion. We will examine the
circuitry relating to voltage-amplifier/
driver circuitry first.

To eliminate the nonlinear distortions
caused by variations in Vg (in a common
emitter circuit) techniques must be used
that maintain Vg at a predetermined val-
ue regardless of the presence or absence

of an input signal.

Figure 5 is JVC’s new circuit that is
used in both the input and second stages
of some of their latest amplifiers. It uses
cascode amplification; in addition, “boot-
strapping™ is applied to the base of their
respective common-base circuits. In ef-
fect, this circuit combines the high gain
of a common-emitter configuration with
the high-linearity of common-base opera-
tion.
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FIG. 5—JVC’S NEW AMPLIFIER CIRCUIT com-
bines cascoded amplifier stages and boot-
strapping to provide both the high gain of a
common-emitter configuration and the linearity
of a common-base configuration.

A simplified diagram of the cascode
connection is shown in Fig. 6. When the
circuit is connected in this cascode fash-
ion, the voltage of the transistor providing
the gain (lower transistor) is frozen at a
constant value, resulting in constant gain.
The cascode connection thus combines
the characteristics of both the common-
base and common-emitter configuration,
as shown by the transfer curves of Fig. 7.
JVC claims that this driver circuit results
in reduced driver-stage harmonic distor-
tion amounting to approximately 20 dB
of improvement at high driver-output
voltages. As proof, they measured distor-
tion for a Class-A driver stage and for
their new Super-A driver stage. The
results are shown in Fig. 8.

Output stage operation

Ordinary class-AB output stages actu-
ally operate as Class-A stages over a lim-
ited range of low-output levels. When
that range is exceeded, one of the comple-
mentary transistors is cut off, with the
possible result of crossover distortion,
The cut-off occurs because bias voltage in
conventional Class-AB (or, for that mat-
ter, Class B) circuits is fixed. If bias volt-
age could be varied by means of some
additional circuitry, crossover and
switching distortion could be lowered or
eliminated and the circuit could operate
entirely in Class A but with improved
>+Vge
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FIG. 6—CASCODE CONNECTION. Upper tran-
sistor acts as a regulator and maintains the col-
lector-to-emitter voltage and thus the gain of
the lower transistor constant.
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FIG. 7—LINEAR AMPLIFICATION and high gain
are obtained with JVC’s cascode configura-
tion.
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circuit varies the bias voltage of the output
stage in accordance with the output current.




FIG. 10—OUTPUT WAVEFORMS of new Super-
A 100-watt amplifer. Waveform at 1-watt output
level is shown in a; the 100-watt output level is
shown in b.

efficiency. JVC’s solution to this problem
is called a logarithmic compression-bias
circuit. The actual output stage uses a
pair of complementary output transistors.
The bias voltage is made to vary with out-
put current in accordance with the curve
shown in Fig. 9. Using this varying char-
acteristic of the bias voltage, the mini-
mum bias voltage required to maintain
Class-A operation is obtained even when
the power transistors approach cut-off.
As a result, both high efficiency and
excellent linearity are claimed for the
new circuit.

Figs. 10-a and 10-b show the output-
current waveforms of the NPN and PNP
power transistors of a power amplifier
using the new bias circuit and having a
rated output of 100 watts-per-channel.

CONVENTIONAL

3.0 \ AMPLIFIER

=]

2.0

JVC “SUPER A"
1.0 AMPLIFIER

/"’:—:_—g

POWER DISSIPATION/MAXIMUM RATED OUTPUT POWER

CONVENTIONAL
i CLASS B
AMPLIFIER

] 0.5 1.0
OUTPUT POWER/MAXIMUM RATED OUTPUT POWER
FIG. 11—POWER DISSIPATION vs. output pow-
er of conventional Class-A, Class-B and new
Super-A amplifiers.

FIG. 12—REDUCED CROSSOVER DISTORTION
with Super-A amplifier is shown in center trace
when compared to Class-AB amplifier as
shown in Fig. 1.

The waveforms were observed at two
ouput levels; 1 watt and 100 watts.

At the I-watt output level, the wave-
forms are similar to those that would be

observed with an ordinary Class-A ampli-
fier. At the 100-watt output level, the
upper and lower waveforms are asymmet-
ric and approximate the output wave-
forms that might be observed with a
Class-AB amplifier. The major differ-
ence, however, is in the important cross-
over area. With the new JVC Super-A
power stage, the nonlinearity in the cross-
over area is extremely gradual and con-
tains much less of the higher-order dis-
tortion components.

As JVC points out, such gradually-pro-
duced nonlinearity can easily be elimi-
nated or reduced to insignificant levels
with negative feedback.

The output waveforms of Fig. 10 sug-
gest that the efficiency of the amplifier
using this new bias circuit might be com-
parable to that of Class-AB amplifiers,
but such is not the case at all. Figure 1
shows a comparison of efficiency between
amplifiers of different classes having the
same rated output (100 watts at 8 ohms
or 4 ohms). The ratio of output power to
maximum rated output power is plotted
on the horizontal axis while the ratio of
power loss to rated output is plotted along
the vertical axis.

As for the improved linearity of the
new circuit and the reduced “switching
distortion,” one has only to compare Fig.
12 with Fig. 1, shown earlier. Once more:
The sinusoidal trace represents the ampli-
fier’s output (it is rated similar in power
to that shown in Fig. 1) while the center
trace represents what little residual dis-
tortion can be detected. The actual mea-
surement of harmonic distortion for the
Super-A class amplifier was 0.0016%; not
all that much better than the 0.0036%
measured for the conventionally-designed
amplifier represented in Fig. 1. Note,
however, that there is no trace of the
switching spikes that were observed in
the other amplifier. JVC intends to intro-
duce several integrated amplifiers in the
near future that make use of this new
circuitry. R-E

SOLID STATE NEWS

Speech synthesizer

The time when the computer will be
“humanized” seems to be drawing closer.
Texas Instruments has developed a
speech-synthesis IC using low-cost metal-
gate PMOS technology. The circuit is
called Speak & Spell when it is teamed
up with two 128K dynamic ROM’'s and a
version of the TMS1000 microprocessor.
Each of the two ROM’s stores the equiva-
lent of over 100 seconds of speech.

Pitch-excited linear predictive coding
(LPC) is used to reduce the redundant
information in the human voice so that it
can be efficiently stored in semiconductor
memory. The method is based on a time-
varying digital filter that is modeled on
the vocal tract. An 8-bit digital-to-analog
(D/A) converter transforms the stored

digital information, processed through
the filter, into synthetic speech.

The digital filter has 12 input paramet-
ers, including 10 filter coefficients and
pitch and energy variables, that are stored
in the ROM’s. Periodic filter input sig-
nals produce definite pitch sounds such as
vowels, and random input signals produce
noise-like sounds such as *'s,” “f,” “t”
and “sh.”

The 10-stage lattice filter uses an array
multiplier, an adder coupler and various
delay circuits. The multiplier circuit ac-
cepts two inputs every 5 us. Twenty mul-
tiply and accumulate operations generate
each speech sample up to 10,000 of which
are produced per second.

That such an advanced technique can
be used in a relatively low-cost product
such as the Speak & Tell learning aid
clearly indicates that the speech-synthesis

circuit will become a commonplace out-
put device.

High-voltage SCR's

Raytheon has announced a break-
through in semiconductor technology
with its silicon-controlled rectifiers
(SCR’s). The CR303 planar technology
series has forward- and reverse-break-
down voltages up to 800. The devices
exhibit a room-temperature leakage of
only 100 nA and have a minimum gate
sensitivity of 10 pA. They are used for
such applications as appliances, timers,
solid-state relays, ignition systems and
motor controllers. Large-quantity prices
are between $.42 and $1.03, depending
on voltage ratings. Complete specifica-
tions are available from Raytheon TAG
Semiconductors, 43 Third Avenue, Bur-
lington, MA 01803. R-E
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hobby corner

A digital temperature sensor, a mosquito-repelling circuit,

plus other tid-bits.

A WHILE BACK I RELAYED A READER IN-
quiry for a mosquito repeller circuit.
Another reader, Steven Thomas of Saw-
yer AFB, MI, has come up with some
very interesting information.

Steve’s research indicates that a fre-
quency just above the range of human
hearing will repel both male (non-biting)
and female (biting) mosquitos. It seems
that they simply don’t like frequencies
around 20 kHz.
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The 555 oscillator circuit in Fig. 1 is
Steve’s answer to the mosquito problem.
Adjusting R2 will provide output fre-
quencies from below 200 Hz to above 62
kHz. Neither parts nor construction
should pose any problem. The only possi-
ble difficulty is the miniature speaker or
earphone. Use a good quality one so that
it will produce frequencies on the order of
20 kHz.

With all the harmonics contained in
the output of this squarewave generator,
it should be effective if set anywhere near
the right frequency. I suggest that you
turn higher and higher until you can no
longer hear it and then experiment with
finer tuning while you are out in mosqui-
to country!

Thanks, Steve.

Racetrack timer

Bill Wisel of Fallston, MD has sent in a
neat question. It seems that his Cub
Scout Troop enjoys the annual Pine
Wood Derby but the close heats some-
time create “heat” between the contes-
tants. What Bill needs is a simple circuit
to time each of the four lanes or, at least,
to show which car comes in first, second,
and so on.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

Do any of you have a circuit you would
share with Bill and others? If not, what
can you come up with? Here are a few
ideas:

Start with a timer—555 or crystal and
a divider for greater accuracy. The timer
can drive four separate and independent
counter circuits controlled by four sig-
nals. The signals are derived from cadmi-
um sulfide photocells, phototransistors or
light activated SCR’s (LASCR). The
photo devices are buried beneath the fin-
ish line and activated by the shadows of
cars passing between them and an over-
head light.

Now what do you say?

VHF converter

Larry Tornow of Hewitt, NJ, has
joined a volunteer fire company and
needs an inexpensive monitor. He and the
other guys don’t want to lay out big mon-
ey for a scanner when they are interested
in only one channel.

Larry wants a “quick and dirty” way to
convert a transistor FM broadcast receiv-
er to the low VHF band. How about it
you volunteer firemen, rescue squaders,
and others—send along a conversion.
Larry and your other fellow volunteers
will appreciate your help. Oh yes, while
you are at it, how about the high band?

Digital thermometer

Ken Pavlicek of LaGrange, IL has
come up with a great idea for a tempera-
ture sensor and thermometer circuit. Be-
ing digital rather than the usual analog
variety, it has several advantages.

Ken makes use of the fact that a diode’s
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resistance changes with temperature. His
sensor consists of two series-connected
1N914’s and these are part of the circuit
of a 555 multivibrator. Wired as shown in
Fig. 2, the output pulse rate is propor-
tional to the temperature of the diodes.
This output is fed to a simple frequency-
counting circuit.

Adjustment of the 1K pot is fairly crit-
ical and Ken suggests using a multi-turn
unit there. The use of a standard frequen-
cy counter may require a conversion for-
mula to go from the reading to the tem-
perature but you should be able to juggle
the resistor values to make the relation-
ship a simple one.

Ken uses a counter based on the adjust-
able frequency of a 555 rather than a
crystal and, thus, can get a readout direct-
ly in degrees (F or C). In addition,
through the use of some presettable com-
parators, he controls both his furnace and
air conditioner with his thermometer
readout. I regret that space will not per-
mit going into the entire circuit but you
have the heart of it. Thanks for sharing,
Ken.

Tide timing

Have you noticed just how popular the
subject of clocks is these days? A good
portion of Hobby Corner mail is related
in one way or another to clock circuits.
Here are a couple that you may find espe-
cially useful.

Reader Art Williams of Wilmington,
NC, is an amateur fisherman and keeping
track of the tides is important if he wants
to have the best chance for a big catch.
The “slow clock™ circuit that appeared
here in Hobby Corner a few months ago
caught Art’s eye.

He went in the other direction and
made a fast clock so that low tide occurs
at 00:00 and high tide at 12:00. Now he
can set the alarm in order to get down to
the beach to meet the fish—he hopes!
There is no need to reset the alarm each
day as would have to be done on a normal
clock and referring to a tide chart is
unnecessary.

I won't give Art’s circuit because it is
just like the one shown in the July 1979
issue. All he did was adjust the rate of the
oscillator until the readout matched the
tides.

If you don’t need the alarm feature of
the clock IC, you can keep track of the
tides (or whatever) in a less expensive
way, too. A standard 555 timer circuit or
the fast-slow clock oscillator can drive a



counter and a couple of LED digits.
Thanks for the idea, Art.

Readout wanted

Pat Craddock of Navasota, TX is look-
ing for a clock readout circuit that will
drive lamps or LED’s with minute and
hour values. He would like to have four
1-minute, one 5-minute and five 10-min-
ute lamps indicating the time with a like
number to indicate hours.

Sounds like an interesting display
scheme with different color LED's and so
on. Can any of you help Pat with this
circuit?

One final (for this time) word on
clocks. Hold on to your hat as you read
about this next one. Don’t try to tell me
that you and your fellow readers don’t
have imagination!

Unusual clock readout

Reader Hankinson of Downingtown,
PA wrote about a really different clock he
has constructed. Bob's readout consists of
a single vertical row of LED’s—yep,
that’s no misprint—one vertical row of
LED’s. Bob didn’t send his circuit but he
did send pictures of the readout including
a 32-shot multiple exposure.

Let me see if I can explain how it
works. Imagine one of those “moving
message”’ signboards made of many light
bulbs on which letters and numbers move
from left to right. Now imagine that all
the bulbs are covered from view except
for one vertical line. Next, substitute fast-
acting LED’s for the bulbs and speed up
the display. There you have Bob’s read-
out!

There is a little trick to reading the
display. If you look straight at it, all you
see is a line of LED’s. However, if you
scan across it at the right speed, it’s right
there: 4 digits of the correct time com-
plete with colon. It has to do with persis-
tence of vision—the same characteristic
of your eyes that keeps TV, movies, and
fluorescent lights from seeming to flick-
er.

Now that’s what I call an unusual dis-
play. R-E

“You think that's bad? That's nothing at all.
You should try turning it on when it's
plugged in.”

$140
Gets It All.

We just knocked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman’s exclusive Insta-Ohms™ feature lets you do continuity checks
as fast as the analogs. And Beckman’s superior technology and experience
let you own this beauty for such a reasonable price.

Of course you get a lot more. Like 7 functions and 29 ranges including
10 amp ac/dec current capability. 0.25% Vdc accuracy. In-circuit resistance
measurements and diode/transistor test function. Two years’ typical operation
from a common 9-volt battery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500 Vdc overload protection, 100% instrument burn-in, plus
rugged, impact-resistant case, you're assured of the utmost in dependability and
long-term accuracy. You get a tough meter that keeps on going, no matter
how tough the going gets.

So visit your dealer today and get your hands on the DMM that does it
all. Or call (714) 871-4848, ext. 3651 for your nearest distributor.

BECKNMAN

CIRCLE 20 ON FREE INFORMATION CARD
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HICKOK

FLUKE

®

New Portable Digital Capacitance Meter
51 PRECISION MopoeL 820

= Measures capicitance
from 0.1pF lo 1 Farad

* Resolves to O 1pF

* 10 ranges for accuracy
and resolution

* 4 digit easy-to-read LED
display

* 0.5% accuracy

* Special lead insertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable batteries

= Overrange indication

Call For Our Price

* WIDE RANGING — from 1999 pF full scale
(0.1 pF resolution) up to 1999 uF full scale, in
eight ranges.. virtually every capacitance you'll
ever need lo measure.

* FAST AND EASY TO USE — Direct reading,
pushbution ranges. Just plug in and read.

* EXCEPTIONALLY ACCURATE - provick
+0.1% basic accuracy.

= TOUGH AND COMPACT — Buillt to take rough
usage without loss of calibration accuracy. Fits
and goes anywhere; takes very litie bench
space; aways handy for quick capacitance
checkout, matching, calibration, and tracking.

*» PORTABLE — Palmsized, lightweight, operates
up 1o approximmately 200 hours on a single 9V
alkakine battery.

* EASY READING — big, clear, high-contrast
3'z-digit LCD cisplay, a full 0.5° high, readable
anywhere,

(]- DATA PRECISION
Model 938
0.1%, 32-Digit, LCD DIGITAL
CAPACITANCE

* VALUE PACKED — Qutstanding measurement
capability and dependability. Outperforms DC
time-constant meters, and even bridges costing
2 to 5 times as much.

* RELIABLE — warrantead for 2 full years.

FLUKE]| DIGITAL MULTIMETERS
®

« Six functions « 3'4-digit resolution

dc voltage
ac voltage * 0.25% basic dc accura
Model 8022A: dc current s LD display
The Troubleshooter ac current 5 )
resistance Overload protection
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigatc

functions N Ew

HICKOK

LX304 DIGITAL MULTIMETER

FAST, EASY,
ONE HAND
OPERATION

AVAILABLE NOW
$89%

NEW

de voltage ._
ac voltage 1
dc current A

ac current
resistance « Nine functions « Peak hold on voltage
diode test dc voltage and current functions
conduciance;[)/R) 35 :3:,1?;‘91 = Selectable audible
o 3vadicl : g
3'a-digit resolution e indicator for
* 0.1% basic dc accuracy resistance continuity |
; diode test or level detection
* LCD display iodoiles -
Oviricad e conductance (1/R) * 3-digit resolution
* Overload protection i
P logic level and * 0.1% basic dc accun
« Free case continuity detect

temperature (K-lype * LCD display

* Two
year parts thermocouple) * Overload protection

and labor warranty

o RADIO-ELECTRONICS

New Low Distortion Function Generator

wmooer 3010

* Generates sine, square and Iriangle
waveforms

* Variable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges

* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

* Variable DC offset for engineering
applications

Call For Our Price

* VCO external input for sweep-frequency
tests

New Sweep/Function Generator
o4 PRECISION wooeL. 3020

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator,
lone-burst generator

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outpuls

* Three-step attenuator plus
vernier control

Call For Our Price
* Internal linear and log sweeps

* Tone-burst output is front-panel o
externally programmable
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Non-Linear Systems

(i-DATA PRECISION

"ORTABLE
J)SCILLOSCOPES

IATTERY OPERATED

Single Trace 15MHz
Reg. price $349.
$299%

Dual Trace 15 MHz Dual Trace 30MHz
Reg. price $465. Regular price $598.
$399% $499%

g
<

SUPER
SPECIAL

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

o PRECISION

1479 Dual-Trace 30 MHz
1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

HICKOK 385X
500MHz COUNTER i
Reg 499* Omifz’f%‘lgfury
NOW 2299 umrm
Model LBO-520

30 MHz Dual Trace Ca
Scope with Delay Line

List Price $1100

$879%

High Sensitivity.
Wide Bandwidth.
Single Shot Trigger. P-D-A CRT.
* 5mV sensitivity facilities accurate signal viewing from low level sources.
* Built-in delay line makes it easy to view the leading edge of a pulse.

* Single shot trigger (CH-1, CH-2) captures transient phenomena — no
guesswork, no “double-takes”.

Automatic Transistor Checker

MODEL

LTC-906

Lights Up. Sounds Off. Measures.
Identifies. Displays.

* A multipurpose, portable, transistor checker
automatically better for laboratory, shop
and school.

* Checks transistors, FETs, diodes, good or bad
& in or out of circuit.

* Automatically tests a broad range of parameters
with simple, program on-off switches—no
confusing buttons or lead changes.

* Automatically identifies Germanium or Silicon,
plus emitter base and collector,

* LED display plus audible tone indicates
def or good perf )

* Absolute meter readout of DC parameters,

ILEAD%R Regular price $189
nstruments Corp $1 59 95

i

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 21 2-58?-2224Ewcm

THE TEST EQUIPMENT SPECIALISTS E

ADVA
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LED PEAKMETER

I WOULD LIKE TO SUBMIT MY LATEST
project to your New Ideas column. I call
it the LED Peakmeter. It is a basic dot/
bar readout built around the new Nation-
al LM3914 display driver. The circuit
also includes a peak detector that imme-
diately drives the readout to any new
higher signal level and slowly lowers it
after the signal drops to zero. The readout
is a moving dot or expanding bar display.

The diagram shows one channel of the
stereo LED Peakmeter shown in the pho-
tograph. All parts are easily obtained and
layout is not at all critical. Although not
absolutely necessary, I suggest trying the

circuit on a solderless breadboard before
hand-wiring to check delay time and to
match components in a stereo unit.

I used a spare piece of perforated board
as a template to drill holes for the LED’s
in the project box’s plastic front. A bat-
tery holder with four “C” cells is
mounted on the back of the box.

The circuit has other possibilities. It
can be expanded for a longer bar readout
if desired. Tapping five or more LED
Peakmeters into a frequency equalizer or
series of audio filters should give a unique
result. Physical layout of the LED’s can
also be changed to simulate the action of
regular VU meters.

The bottom LED of each peakmeter
remains on with no signal at the input,
thus providing a pilot light for the unit.—
Wm. J. Cikas
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“So, we'd save 25 cents on the steak here.
Now, how about the drinks?”

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published entries, upon publica-
tion, will earn $25 plus a Circuit Board
Holder, Standard Base and Tray Base
Mount from Panavise Products, Inc.
(See photo below.) Selections will be
made at the sole discretion of the edito-
rial staff of Radio-Electronics.

| agree to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. | declare that the
attached idea is my own original materi-
al and that its publication does not vio-
late any other copyright. | also declare
that this material had not been previ-
ously published.

Title of Idea

Signature

Print Name Date

Street

City State ZIP

Mail your idea along with this coupon
to:
New lIdeas
Radio-Electronics
200 Park Ave. South
New York, NY 10003




More information on new lit is available. Use the
Free Information Card inside the back cover

MINIATURE JOYSTICK CATALOG, No. CAT MJ
78, contains 16 illustrated pages of miniature joy-
sticks designed for laboratory, industrial or mili-
tary applications. Includes full descriptions and a
list of environmental specifications for different
models plus detailed schematics.—Measure-
ment Systems, Inc., 121 Water St., Norwalk, CT
06854.

CIRCLE 141 ON FREE INFORMATION CARD

DMM SELECTION GUIDE is a full-color, 6-page
brochure describing the maker's complete line of
3'z-digit DMM's. The brochure details features,
specifications and applications for all models;
specifications are written in standardized format
on one page. Also included is a description of a
solid-state temperature probe for use with analog
and digital multimeters, together with applica-
tions.—B&K-Precision, Dynascan Corp., 6460
W. Cortland St., Chicago, IL 60635.

CIRCLE 142 ON FREE INFORMATION CARD

SEMICONDUCTOR REPLACEMENT GUIDE, No.
X78-2, provides 239 pages of carefully selected
and matched semiconductor replacement de-
vices and IC's. Cross-referencing has been com-

piled on an equal-to or better-than basis. The first
part of the catalog contains an introduction and
description of device usage, as well as sections
on symbols and nomenclature, device descrip-
tions and index, specifications, case styles, etc.
The second half of the catalog contains the actual
listing of semiconductors with manufacturers’
numbers and replacement numbers side by side.
The price of the guide is $1.50.—Workman Elec-
tronic Products, Inc., P.O. Box 3828, Sarasota,
FL 33578.

TOOL KIT CATALOG, Tool Kits and Test Equip-
ment, contains 27 pages of tool kits for the field
service repair and installation industry, as well as
special sections on medical electronics, instru-
mentation, computers, and test equipment. The
kits range from complex kits for repair of sophis-
ticated equipment to simple kits for production
lines. Also included is a test equipment section
that offers a large selection ranging from inex-
pensive analog meters, through compact DMM's,
to portable oscilloscopes. Order form is includ-
aed.—Electronic Tool Co., Claremont Ave.,
Thornwood, NY 10594. R-E
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DISPLAY!

SOLID STATE
CLOCK/CALENDAR KIT

0101 Displays time of day, date or alternate between
both automatically. May be connected to 8 ochm
speaker for alarm clock. Operates from 120 VAC 60 Hz

$49.95 wainut case extra, $24.95

AUTD GL[IGK CALENDAR KIT

0106 Displays either
hours and minutes,
month and day, or
seconds. Requires only
2 mA of current while
ignition is off. Also
operates on 9V

A battery. Mounts easily
/' in compact two-inch
. enclosure {Nm included)

$29.95
$39.95 assembled

UNIVERSAL,
DESIGNER
KIT

6100 Indispensable aid
to digital IC design.

2 pushbuttons, 2 read-
outs, 4 switch outputs,
8 LEDs, 2 generators,

2 counters, 5V supply pins.
Shown with CSC QT47S8
Breadboard (not included)

$49.95 assemﬁled

mmam SEND FOR Add $2.50 per order
FHEE postage and handling.

P 8-PAGE E )
\0, CATALOG [ ,

Y - =~ -7
B e

14905 N.E. 40th Street, R-3
Redmond, WA 98052 (206) 883-9200
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Circuit

Boards
Eurocards
Protot

Bolm

Terminal Pins
Edge
Connectors

D.I.N.
Connectors

Card Frames
—Standard

Card Frames
—Custom

Card Frames
—Euro

Module
Systems

Card Handles
Card Guides

Plastic
Enclosures

Instrument
Cases

Accessories

Fan&
Blower Units

Vero

Perfect for the engineer, experimenter, or
serious amateur who needs a high quality tool
for detailed wiring projects. This versatile tool
strips the wire, then wraps it around the stake
or unwraps existing connections. PLUS—for
a limited time only we'll include, at no extra
cost, a free roll of our best wrapping wire.

171 Bridge Road, Hauppauge, N.Y. 11787 [516]234-0400 TWX: 510-227-8830

3 in 1 Wire Wrapping Handtool

OB £

CIRCLE 61 ON FREE INFORMATION CARD

COSTTO YOU. ..

Special Offer

PLUS 100’ of
30 AWG
Wrapping Wire
FREE

100 ft. of Wrapping Wire $ 3.65
Wire Wrapping Handtool $ 6.95

Retail Value $10.60

$6.95
+ 50¢ for postage

When ordering ask for item RO539-9547E
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service clinic

More on troubleshooting automatic brightness limiters.

LAST MONTH'S SERVICE CLINIC WAS DE-
voted to troubleshooting an ABL (Auto-
matic Brightness Limiter) circuit in a
Magnavox T-995-03 chassis. The symp-
tom was raster cutoff. Coincidences
abound in our business; not more than ten
days later, 1 came across a Sylvania E-
21-3 chassis that displayed exactly the
opposite symptoms.

The raster flared up to maximum
brightness and the breaker tripped. The
high-voltage shutdown circuit didn’t
work. The high voltage was not increasing
but was instead being pulled down by the
current overload. The symptom was in-
termittent. On scene changes in the pro-
gram, it happened; turn the channel
selector from station to station and it also
happened. Apparently, the trouble was
being triggered by a small transient.

Checking voltages and a bit of judi-
cious hammering on things got us no-
where. No bad solder joints, etc. I said
idly “This looks just like the last one, but

JACK DARR, SERVICE EDITOR

the symptoms are reversed!” At that
point I looked to the ABL circuit. This is
similar to the Magnavox in that the con-
trol voltage is developed by sensing the
voltage drop across a small resistor in the
high-voltage return circuit. Figure 1
shows the circuit; the sensing resistor is
R996, at the top of the schematic.

The voltage is clamped by a connection
to the +24 volt line. In normal operation,
the sensor voltage goes more negative
with rising beam-current. That bucks and
drops the voltage at the junction of R996
and R919. The lower voltage causes diode
SC918 to turn on and apply the lowered
voltage to the base of Q900, the Black
Clamp Amplifier. (This transistor con-
trols black level of the video, and thus
determines brightness.) The change in
the collector voltage of Q900 varies the
base voltage of Q902, the Video Amplifi-
er, and the direct coupling from here on
through the video amplifiers and outputs
reduces the beam current of the picture
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tube. Now that’s a somewhat simplified
explanation!

In this circuit as in Magnavox’s circuit,
we have a voltage developed across a
resistor in the high-voltage return path.
As the beam current increases, this volt-
age should go more negative; it did not!
That point is screened on the board as BL.
The DC voltage on BL measured almost
-+ 50 volts. (This voltage is not given on
any of the schematics we had. However,
you'll soon find out what it ought to be.)
When we monitored this point and
caused the fault to show up, the voltage
jumped to almost + 100 volts! The exces-
sive beam current was causing a change in
the voltage, but it was far too much and
the wrong polarity. Now we analyze!

The first suspect was diode SC996.
This checked OK. The 1.0 pF/50V ca-
pacitor C996 was the next suspect. Odd
readings prompted us to replace it. Prob-
lem solved! Everything worked normally
and the DC voltage at BL dropped to
about + 10 volts. If I were you, I'd write
this in on my schematic; it is on mine.
The +50-volt reading is a sure sign of
serious problems. After some discussion,
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NTS HOME TRAINING INVITES YOU TO EXPLORE MIGROGOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice—discover all the
only home study school that enables you to advantages of home study with NTS!
train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.
shooting and testing your microcomputer and,
best of all, we’ll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve e
them. 5

We
believe -
that training
on production-
model equipment,
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of NTS’s electronics programs.

For instance, to learn Color TV Servicing,
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In Audio Electronics, you'll be able to
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But no matter which program you choose,
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we came to the conclusion that C996 had
been leaking. That placed a shunt resis-
tance across the remaining capacitance
and the shunt diode. So, excessive current
caused the development of more voltage.
The shunt resistor across the diode devel-
oped a positive voltage. Any other inter-
pretations will be welcomed and probably
agreed with! At any rate, whatever the
exact fault was, a replacement of C996
cured it.

Later, a curiosity check inspired a look
at the Sylvania service literature, espe-
cially their always-welcome Service
Notebook, from which Fig. 1 was taken.
A couple of similar cases turned up. In
one, the symptom was “raster cutoff.”
Again the culprit was C996, but this time
it was open. (As with an open input filter
capacitor in any DC power supply, the
voltage goes down.)

Of course, there are quite a few things
that can cause this type of problem. For
example, leakage in the black clamp tran-
sistor, video transistor, or bad compo-
nents in the low-level video circuitry. By
the way, the circuit and part numbers in
the E-21 chassis are the same in the E-20
chassis. So, if this type of problem shows
up in a E-20 chassis, check C996 and
family. As we said before, if the problem
is loss of control of the brightness, scratch
around in the circuitry that’s supposed to
be controlling it. For example, in this
chassis, note that the brightness-control
voltage is actually going through Q900.
So, any defects in this area can cause
problems. Keep your eyes open and look
at what’s going on. R-E

service
questions

HIGH-VOLTAGE PROBLEM
I checked everything you suggested on
high-volitage problems | had with a Zenith
model 25FC45, and it didn't help. A Zenith
technician told me to try changing tuning
capacitor C229, even if it checked out OK.
The parts supplier said that this was cor-
rect and that there was a new improved
type to replace the original. | tried the
new capacitor and it worked! | just
thought I'd pass this along, since it might
help others in the same fix.—Paul Schlie,
E. Northport, NY.
Thanks, Paul. It should help a lot.

ALWAYS CHECK NEW PARTS

I wrote in February 1979 asking about a
Zenith model 16Z8C50 with very low
screen-grid voltage on the 6LB6 hori-
zontal output tube. You suggested |
check to make sure that the plate of the
tube wasn't open, since an open plate can
cause this symptom.

Since you’ve advised technicians for
some time to recheck any parts we put in,
1 did. And | found that the “new’ screen

bypass capacitor that I'd replaced had
more leakage than the old one! A good
capacitor cured the problem, and now
everyone’s happy.—M.C.B., Newport
News, VA.

SUBSTITUTE TRANSISTORS

| needed vertical output transistors for
a Sears 528.43600. Set went out late Fri-
day evening. No parts available; so, | used
a pair of Radio Shack transistors.
Worked, but couldn’t get linearity to set
up at all. Checked all parts found nothing.
Got two new SK-3054 RCA’s and put
these in and it worked. Question: Why?—
D.Y., Lexington, NC.

Crystal-ball answer: Most likely thing,

the sub transistors weren’t quite able to
handle the needed power output. Drive
them off the linear part of curve and
that’s the reaction. Radio Shack transis-
tors are pretty good from what I've
found.

PICTURE BENDING

Here's some feedback for you: You
mentioned checking the AFC diode unit
on an RCA CTC-72. Eventually, I did
this and found that both diodes were dif-
ferent in their forward resistance. What
threw me was that the brightness control
was affecting the bending. A new and bal-
anced diode unit did the trick.—John
Conti, Texas City, TX. R-E

Only VIZ bench DMI’s tell so much for so little
LED

i i

AN

DC

Sheer magic from
the Wizard of VIZ

WD-762 LCDdisplay $210

WD-760

LED display

$199.95

AC or DC
\

WHAT

L2l gl

LCD >HOWMUCH
OO0
R

Autoranging

WD-763 LCDdisplay $265

WD-761

LED display

$255

These are all laboratory quality instruments for bench or battery use. Supplied with
AC adapter, spare fuse and deluxe probes. Features include:

« Accuracy 0.1% DCV

« Full range hi or lo power
ohms, pushbutton selectable

e 10 amp AC or DC
See your local VIZ distributor.

« Fully shielded
against RFI

« Voltage ranges from
0.1mV to 1000V AC & DC.

\l lZ VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144

Over 70 test instruments in the line
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1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single beard unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard, A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)

filtered color and new solid-state high
voltage tripler rectifier,

features specialized AGC-SYNC muting,

Simulated TV Reception 4

NATIONAL GEEDSCHOOLS  “-isiees

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles, Calil. 950037

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

| bttt bl Rl L L L R T T
NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Dept. 206-030
Los Angeles, California 90037

Please rush FREE color catalog on course checked below

! MicroComputers/MicroProcessors | Audio Electronics
| Communications Electronics ] Auto Mechanics
" Digital Electronics | Air Conditioning
] Color TV Servicing | Home Appliances

Name=—=—=--—"¢ = = =l Age Sl
Acdres Sp=m—— === =
AptEaEave © Ciry AR TESS =N =

Siated "o =—— Fash SR . Zip¥el [ire

[l Check if interested in G.I. information.
1 Check if interested ONLY in classroom training in Los Angeles.
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More information on new products is available. Use the
Free Information Card inside the back cover.

NICAD DISCHARGE AMNALYZER, Nicadalyzer,
restores and extends NiCad battery life via con-
trolled deep-discharge during testing. The Nicad-
alyzer measures the battery condition by dis-
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charging it through a constant resistive load and
monitoring the elapsed time and voltage. The

system incorporates a high-gain voltage compar-
ator with an accuracy of +10 mV, and can be
used to test Motorola, GE and RCA NiCad batter-
les. Suggested retail price: $209.—Reliable Mea-
surements Systems, Inc., 1947 N. MacDonald,
Mesa, AZ 85201.

AMMETER, model 1800A, is an easy-to-operate
unit that checks both AC and DC currents. It
reads from 1to 800 amperes with an accuracy of
1'%%. Just clamp the lightweight tong around any
conductor smaller than 1% inches and read cur-
rent on the remote digital display. Reads true
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RMS AC current from 50-1000 Hz and all DC
waveforms including SCR circuits. Unit comes
complete with batteries, carrying case and acces-
sories. Price is $345.—Pacer Industries, Inc.,
704 E. Grand Ave., Chippewa Falls, W| 54729,

DESIGN-MATE CASES, models DMC-1 and
DMC-2, in blue plastic, feature a slope-front, an
aluminum baseplate, and mounting screws.
Available in other colors for orders of 1000 or
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more. Mode!l DMC-1measures 6.75 X 7.5 inches,
slopes from 1.5 to 3.25 inches deep, and weighs
11 ounces. Model DM-2 measures 55 X 6
inches, slopes from 1.5 to 3 inches deep, and

BATTERY-WRAP

POSITIVE INDEXING
ANTI-OVERWRAPPING

BITS AVAILABLE
FOR AWG 26, 28 & 30

BATTERY OPERATED
LIGHT WEIGHT

BW-2630

BATTERY-WRAP TOOL

WIRE WRAPPING TOOL

mooer BW-2630

BT-30

BIT FOR AWG 30

BT-2628

BIT FOR AWG 26 & 28

RB-20

TWO NI-CAD BATTERIES

*MINIMUM BILLING 32500 | ADD SHIPFING CHARGE 5200/ NEW YORE CITY | STATE RESIDENTS ADD APPLICABLE TAX

$10.75
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BATTERIES AND
BIT NOT INCLUDED

USA

FOREIGN
PATENTS
PENDING

OK MACHINE & TOOL CORPORATION

3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A.
PHONE (212) 994-6600 » TELEX: 125091




weighs 7 ounces. Suggested retail prices: DMC-1,
$8.75; DM-2, $8.50.—Continental Specialties
Caorp., 70 Fulton Terr., New Haven, CT 06509.

REPLACEMENT SEMICONDUCTORS, a com-
plete line of individually packaged replacement
components, including transistors, SCR's, IC's,
diodes, rectifiers, Zener diodes, etc., is available
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for TV, audio and electronic equipment applica-
tions. The semiconductors are available from
nationwide distributors.—PTS Electronics, Inc.,
5233 S. Highway 37, Box 272, Bloomington, IN
47401.

MULTIFUNCTION FREQUENCY COUNTER,
model FC-541, is a 7T-digit counter covering the
10 Hz to 50 MHz range. It features a tilt-view
stand, 0.3-inch high LED readout, a switch for
selecting the kHz or MHz ranges. Supplied with 4
AA batteries, the counter can be plugged into AC
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outlet or car's cigarette lighter. Unit has a gate
time of 1 second and a sensitivity of 30 mv RMS
up to 30 MHz. Timebase stability is 3 PPM from
68°F to BG6°F. Comes complete with batteries,
antenna and test lead. Price is $90.—Soar Elec-
tronics, 200 13th Ave., Ronkonkoma, NY 11779.

DIGITAL MULTIMETERS, a line of four 3% digit
bench instruments, provide a choice of LED or
LCD display and either manual or autorange
selection. The units feature RF shielding, over-
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load protection, switching for high or low power
resistance measurement, auto-zero and auto-
polarity, and have an accuracy of 0.1%. The dis-

HOLD IT!

Anywhere you

want it.

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

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

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

for FREE brochure

pﬂNA igept. cea

2850 29th St., Long Beach, CA 90806
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WHAT'S NEW
IN HOME
ELEGTRONICS?

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

Discover the fun you and your
family can have building your
own home computer, stereo
system, color TV. Discover the
| pride of saying, "I

built it myself.”
It's easier than
| you think.

. Send today for
| your FREE Heath-
| kit Catalog.

Heathkit

If coupon is missing, write
Heath Co., Dept. 020-632,
Benton Harbor, M| 49022

Send For FREE Catalog Today!"
Send to: Heath Co. Dept. 020-632,
Benton Harbor, MI 49022

Send my free Heathkit Catalog now.

I 'am not currently receiving your
catalog.

Name i
Address

City State
CL-724B Zip
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BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-
b sive Sound Computer for 32-128 “One
. Stop Sounds” (total organ presets).

: Transposer. And |ots more.

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

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

OUERSI

NEW PRODUCTS
continued from page 73

plays indicate the function as well as the value.
The models are designed for battery or AC oper-
ation, and a 6 VAC adaptor is supplied. All mea-
sure voltage from 0.1mV up to 1000V, ochms from
0.1 ohm to 20 megohms, and current from 0.1
microamp to 10 amps. Prices range from $199 to
$266.—VIZ Mfg. Co., 335 E. Price St., Phila., PA
19144

CHEMICAL AEROSOLS Kontact Cleanand Kon-
tact Restorer, are designed for cleaning all types
of contacts, switches and controls. Both remove
grease, dirt and oxidation and are safe for use on
painted and plated surfaces—even precious met-

'-----------—---_------—-—

1 Wersi Electronics, Inc Wersi Organs & Kits  RE380 g

1 Dept 21 Dept. 21 1

: T 1 1720 Hempstead Road 14104 E. Firestone Bivd 1

Wersi has combined select features of 1 Lancaster. PA 17601 Santa Fe Springs. CA 90670, |

the electroniaimusicifleld, acdediits own ©a Enclosed is $6.00 for my Demo-Package (LP with i

greavions a“% years .°fn;ei'ea;2d5§etgﬁ 1 104-page color catalog ) i CIRCLE 157 ON FREE INFORMATION CARD

engineers and musicians, to i i
incomparable line of organs. ) ! : Name : al. Kontact Restorer will also provide protection
__Space-age technology. True-to-life voic-y , o o 1 against wear through a lubricant coating left on
ing with full drawbar system. Polyphonic 1 S = i the sprayed surface. Available in a 6 ounce can at
: Gy, 1ate R : a suggested retail price of $1.39 and in a 16
T e b o s ounce can at $2 30 —Chemtronics, Inc, 681 Old
CIRCLE 22 ON FREE INFORMATION CARD Willets Path, Hauppauge, NY 11787. R-E

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS
AND RECEIVERS

Portable « Solid State + Rechargeable Batteries

Component

CAL
YERT  Hopgz

O‘KB gl

The FM-2400CH provides an accu-
rate frequency standard for testing
and adjustment of mobile transmit-
ters and receivers at predetermined
frequencies.

The FM-2400CH with its extended
range covers 25 to 1000 MHz.

The frequencies can be those of the
radio frequency channels of opera-

cies of the receiver between 5 MHz
and 40 MHz.

Frequency stability: =.0005% from
+50° to +104°F.

Frequency stability with built-in ther-
mometer and temperature corrected
charts: =.00025% from +25° to
+125° (.000125% special 450 MHz
crystals available).

RADIO-ELECTRONICS

Analyzer

Solid state component tester works in or out of
circuit. Simple hook-up to any standard
oscilloscope. High, medium and low range
switch for matching the impedance of the
component being tested.

Dealer Net $54.95

Sae the Yellow Pages for the Stocking Distributor or
PTS Servicanter Nearest You,

A

HTT i =

PTS ELECTRONICS, INC.
The Only Name You Need To Know

Bloomington, [N 47402 812-824-9331

P.O. Box 272

~
I
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tion and/or the intermediate frequen- Tests Predetermined Frequen-

cies 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)..... $690.49
RF crystals (with temperature

correction) $28.89 ea.

RF crystals (less temperature
comection) ... $2192ea
IFcrystals ........... catalog price
Write for catalog

Eim

INTERNATIONAL CRYSTAL MFG. CO., INC,
10 Norh Lee  Okiahoma City. Owla. 73102
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More information on stereo products is available. Use the
Free Information Card inside the back cover.

DIRECT-DRIVE TURNTABLE, model PS-X60, is
an automatic turntable with a Luminous Sensor
feature that tracks the runout record grooves
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electro-optically. The turntable has a brushless,
slotless motor, and speed is controlled by a mag-
netic coating on the outer rim of the platter and

by a quartz-crystal-referenced phase comparison
circuit. The tonearm measures 9% inches and is
calibrated for height, tracking force and antiskat-
ing; the base contains a holder for an extra head-
shell. The model PS-X60measures 6% H X 18'%w
W X 16%s inches D, and weighs 26 |b., 7 oz. It
retails for $400.—Sony Corp. of America, 9 W.
57th St., New York, NY 10019.

CONDENSER MICROPHONE, model SM&1, fea-
tures a 3-position low-frequency response switch
to provide flat response, a low-frequency rolloff
of 6 dB-per-octave below 100 Hz, or a cutoff of 18
dB-per-octave below 80 Hz. The microphone also
has a built-in switchable 10-dB attenuator to pro-
tect against overload. The model SM81 operates
over a wide range of simplex power supplies
including the DIN 45-596 standard 12 volts and
48 volts. The unit comes with a windscreen, swiv-
el adapter and attenuator lock. Optional accesso-
ries available are the model PS-1and model PS-2
simplex power supplies, a heavy-duty windscreen
(model A81WS), a microphone adapter (model
A27M) and a 14-ft. mike stand (model S15). The
model SM87 weighs 8 oz. and measures 8'V/x

- L
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inches long. Suggested retail prices: the mode/
SM&1, $225; model PS-1, $105; model PS-2,
$126; model A81WS, $17; model A27M, $20.10;
and model S15, $81.—Shure Brothers, Inc., 222
Hartrey Ave., Evanston, IL 60204.
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CAR STEREO AMPLIFIERS, Linear Power model
60A and model 40A, can be connected to the
speaker outputs of any car stereo. The mods/
60A (shown) delivers 30 watts-per-channel mini-
mum RMS into 4 ohms, 20 Hz-20 kHz with no
more than 0.25% (0.1% typical) THD. The model
40A delivers 20 watts-per-channel minimum RMS

continued on page 76

Prlce Wlthout Sacrifice.

HITACHI V-302 & V-152

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel XY operation...trace rotation...Z-axis
input...and more. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As you'd expect from a
manufacturer with over 20 years of experience “outscop-
ing” the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can’t find more
scope for your dollar than at Hitachi. Write for more details.

Hitachi..The measure
of quality.

W V-152 15 MHz Dual Trace . .
m V-302 30 MHz Dual Trace. .
*Probes included.

HITACHI

Hitachi Denshi America.Ltd.
175 Crossways Park West
Woodbury, NY 11797

(516) 921-7200

.$695*
.$945*
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CB,AMATEUR or
COMMERCIAL
COMMUNICATIONS

Hustler has
the antenna you’re
looking for!

Mobile or base station.
Whatever your needs, Hustler
has the quality for exceptional
mechanical and electrical
performance. The result of
unique engineering expertise
and innovation, respected
throughout the industry.

For outstanding antenna
quality, look to Hustler!

See your dealer or write:

HUSTLER - |
3275 North B. Ave

Kissimmee, Florida 32741

Clearly the choice of those
who know quality.
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STEREO PRODUCTS
continued from page 75
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into 4 ohms, 20 Hz-20 kHz with no more than
0.25% maximum (0.12% typical) THD. Other am-
plifiers are also available: the model 40(20 watts-
per-channel minimum RMS) and the model 120
(60 watts-per-channel minimum RMS). Sug-
gested retail prices: model 60A, $129.95; model
40A, $81.95; model 40, $79.95; model 120,
$199.95. —Shmegg Electronics, Inc., 8115 Berg
St., Roseville, CA 95678.

POWER AMPLIFIER, model SA2, is rated to
deliver 220 watts-per-channel minimum RMS into
8 ohms (350 watts-per-channel into 4 ohms) 20
Hz-20 kHz, at less than 0.05% THD. Other speci-
fications include a slew rate of +30 volts per us;
damping factor, +700 DC to 400 Hz into 8 ohms;
and a hum and noise factor of 115 dB below rated
output, “A’'-weighted. The two channels are sep-
arate with separate power supplies, and the sys-

tem is air-cooled via a 2-speed built-in fan.
Front-panel controls include LED output-level
indicators to display signal levels and output sig-
nal distortion, such as clipping, high-frequency
overload, etc.; an amber standby light, an on/off
switch, and a level control. Three rear-panel

gEE

CIRCLE 134 ON FREE INFORMATION CARD
switches handle turn-on delay defeat and stereo-
to-mono conversion. The rear panel also contains
a chassis-to-circuit ground strap to eliminate
ground loops. The unit weighs 57 Ibs. and has
optional front-panel handles. Suggested retail
price: $1595.—Crown International, Inc., 1718
W. Mishawaka Rd., Elkhart, IN 46514.

TV SOUND SYSTEM, model TE-500/Simulcas-
ter, is designed to plug directly into an amplifier.
There is no direct connection to the TV set. A
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pickup is placed in close proximity to the TV set.
The unit features a built-in hi-fi IF amplifier detec-

onC

omputing-

GUIDE TO PERSONAL OMPUTING

A new quarterly from the editors of BYTE.

Become an onComputing reader. You will
find how to get started, what you will need,
where to buy a computer and how to use it.

onComputing readers learn about the ca-
pabilities of microcomputers in non-technical

language. They find out how a computer can be

a useful and creative tool for business, educa-
tion, laboratory work, home entertainment and
other applications.

onComputing is on sale at computer stores
or available through subscription.

~
=]

e B  onComputing Subscription Department, P.0. Box 307, Martinsville, NJ 08836
onComputing will bring B rucurar subscription rate.
the latest develop- B ous: yr. (4 issues) @ $8.50 [ Canada & Mexico 1 yr. (4 issues) @ $10.00
ments in the field of | FOREIGN (to expedite service, please remit in U.S. funds drawn on aU.S. bank.)
personal computing: i o Europe (and all other countries, exceptabove) 1yr.@ $12.00— surface delivery
use, applications, books, [J 0O Bill VISA 0O Bill Master Charge O Bill me (Worth America only)
selection—all in an ]

o easy-to-read style. B Card Number Expiration

Q

> |-

8 l Signature Name (Please print)

E} I Street/Apartment Number

=i

u I City State/Province/County Postal Code

g ©onComputing, Inc. 1980 . i 7830
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tor and audio preamp. It provides a frequency
response of 30 Hz-15 kHz, with an adjustable
output level of from 0 to 3 volts, and operates
from a 120-volt, 60-Hz power supply. The mode/
TE-500 measures 2'2H X 9 W X 6 inches D, and
weighs 5 Ibs. Suggested retail price: $129.95.—
Rhoades National Corp., 126 Volunteer Dr., Hen-
dersonville, TN 37075.

SPEAKER SYSTEM, the Ohm |, is a five-speaker,
four-way system housed in a tapered floor enclo-
sure. The system uses a phase-consistent cross-
over network with three separate level controls.
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Frequency response is from 32 Hz to 21 kHz,
+3.5 dB. The Ohm [features a 12-inch subwoof-
er with 8-layer voice coil and separate input jack,
an 8-inch woofer for the 100 Hz—2kHz range; a
1Ve-inch lweeler with O-lb. magnetl, and two 1-
inch supertweeters. The speaker enclosure is of
natural walnut veneer with a removable grille. The
unit weighs 99 Ibs., and has a suggested retail
price of $600 each.—Ohm Acoustics Corp., 241
Taaffe Place, Brooklyn, NY 11205.

CASSETTE DECKS model SC-3300 and model
S8C-3330 are designed for use with metal tapes.
They feature Direct-O-Matic front-loading and
have full logic control for their two motors—an
FG DC servo motor for the capstan and a DC
motor for the reels. The record/playback head
uses a special alloy designed to prevent the mag-
netic saturation that may occur using metal
tapes. The ferrite erase head has a double gap
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and an erasure factor of 70 db. 16-segment LED
peak-level displays create bar-graph arrays for
both channels, and a tension holdback device
keeps FM modulation and wow-and-flutter to a
minimum. Other features are memory rewind,
auto play, and auto repeat.

The decks have a three-position bias and EQ
selector switches for metal, chromium, and nor-
mal tapes. Frequency response is 20 to 17,000 Hz
for metal tape and 20 to 16,000 Hz for chromium
dioxide. Dolby noise reduction gives a signal-to-
noise ratio of 69 dB. The SC3330 (shown) is fin-
ished in matte black with detachable handles
suitable for rack mounting, while the SC-3300is
finished in brushed aluminum in a simulated wal-
nut case. Suggested retail price for both models
is $420.—Sansui Electronics Corp., 1250 Valley
Brook Ave., Lyndhurst, NJ 0707 1. R-E

BE SWITCHED

EXCLUSIVE SHELDAHL
FLEXSWITCH" KIT
Yours for only $10.00

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

© 1980 Sheldahl. Inc

____________________________________ =
See your local distributor, or order by mail. |
Pleasesendme 16 key kit(s) [ shert to ground [ crosspoint {

— 9keykit(s) [shortto ground [Jcrosspoint |
| enclose $10 in check or money order for each kit order. |
NAME I
ADDRESS I
CITY STATE ZIP l

Mail to: |
gpeldahl i;c. B I

trical Produets Divi
sy Sheldahl  (5u oo oveen .
Northfield, MN 55057 |
———————————————————————————————————— -

They look expensive.
They sound expensive.
But they re not because you
build them yourself.

The Magnificent Schober Electronic Organs._l

Imagine the pride and joy of owning one of the world's great organs. And for up to
50% less than an instrument of comparable sound and quality. Schober organ
kits come in 5 different styles and sizes to fit your musical taste and budget.

Mail this coupon today for free information.

The Schober Organ Corp., Dept. RE-90
43 West 61st Street, New York, N.Y. 10023
[1 Send me free catalog.

Name
Address
City State Zip

——2
= "
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RADIO-ELECTRONICS
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Kleps 40

Kleps 30 Kleps 1
Kleps 10 - 20
Kieps 10
Kleps 30
Kieps 20 f Prut 10
Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded). Kleps 40

Kieps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 434" long.

Kieps 20. Same, but 7" long.

Kieps 30. Completely ﬂexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long.

Kieps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins. )
Accepts banana plug or plain wire. 61" long.

Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 432" long.

Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch™ pin fits banana
jack. Phone tip. 52" long.

Write for complete catalog of - test probes, plugs, sockets,
connectors earphones, headsets, miniature components.

W, Available through your local
distributor, or write to:

RYE INDUSTRIES INC.

129 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 40 ON FREE INFORMATION CARD
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AN INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING, by
Rodnay Zaks. Sybex, Inc., 2020 Milvia St., Berkeley, CA 94704, 245 pp. 5%
X B in. Softcover $6.95.

This practical introduction to microcomputer technology does not require
a technical or electronic background. It provides a detailed introduction to
the concepts, peripherals and techniques of microcomputers. The first three
chapters deal with system basics, how to use them, and how they work;
Chapter 7 examines business computing; Chapter 9 deals with peripheral
devices. Among the other topics covered are system costs, different types of
units, plus problems occurring in business computer usage. Several
appendixes and an index are included in the back of the book.

110 IC TIMER PROJECTS, by Jules H. Gilder. Hayden Book Co., Inc.,
Rochelle Park, NJ 07662. 115 pp. 5% X 9 in. Softcover. $5.25.

This sourcebook provides an in-depth look at applications for the 555
timer IC. Design ideas for interesting and useful circuits are included that
can be applied to real life. Among the eight chapters are included descrip-
tions of the basic modes and operations of the IC timer and its applications
as a monostable multivibrator and in astable circuits, its use in logic devices,
in automotive applications, plus many more. Schematic diagrams accompa-
1y the text.

COLOR TELEVISION: THEORY AND TROUBLESHOOTING, by Stan Pren-
tiss. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632. 370pp. 7 X 9% in.
Hardcover. $16.95.

The reader is presented with a solid foundation in color TV, both the
theory and detailed troubleshooting techniques which will make it possible
for him or her to handie problems relating to a wide range of TV models,
from the very earliest designs to the newest ones on the market.

Antenna installation and replacement is covered, as well as (ransmission

PRB-1 DIGITAL LOGIC PROBE

DC to > 50 MHZ
10 Nsec. pulse response

TL. TTL, CMOS,
BS50rs using a 4
upply. Thresholds au-
med. Automatic
djustment re-

of logic lev-

high, low,

it logic and

95

A

>3

120 K £ impedance
Automatic pulse stretch-

ing to 50 Msec.
Automatic resetting memory
Open circuit detection

“ ADD $2.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

Automatic threshold resetting
Compatible with all logic
families 4-15 VDC

Range extended to 15-25 VDC
with optional PA-1 adapter
Supply O.V.P. to = 70 VDC
No switches/no calibration

3455 Conner St.,

OK MACHINE & TOOL CORPORATION
Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091
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lines, with careful notes as to what they will and won’t do for reception.
Specific information on remote-control-device circuitry, and the most com-
mon malfunctions relating to it, is given. The author gives detailed informa-
tion on major manufacturers' designs.

Special attention Is given to power supplies, as well as a discussion of
power transformers. After the final chapter, dealing with microprocessors
and their probable future as well as present role, there are 25 pages of
questions and answers, relating to each chapter.

MOST OFTEN ASKED QUESTIONS AND ANSWERS ABOUT AMATEUR
RADIO, by Leo G. Sands and Joseph L. Lynch. Hayden Book Company,
Inc., 50 Essex St., Rochelle Park, NJ. 07662. 111pp. 5% X 8% in. Softcover;
$5.95.

This book has 10 sections, and is directed toward the person who would
like to become an amateur radio operator. Each of those sections covers the
most-needed information for the beginner in its subject area. The sections
are as follows:

1: Amateur Licenses; 2: Communications Operations; 3: Frequency
Bands; 4: The Build-or-Buy Decisions; 5: Diagrams; 6: Transmitters; 7:
Receivers; 8: Antenna Systems and Propagation; 9: Microphones, and 10:
Projects for Experimenters. There are also four appendices: A: Glossary; B:
International Q-Signals; C: Study Guide for Element 2 Examinations for
MNovice Class Amateur Radio Operator License, and D: Location of Federal
Communications Commission Field Installations.

The text is presented in the form of clear, brief questions and concise
replies. There are many diagrams and some photos in addition to the special
section explaining how to read various kinds of diagrams—block, schemat-
ic, and pictorial.

PHASELOCK TECHNIQUES (2nd Edition), by Floyd M. Gardner. Wiley-
Interscience, a division of John Wiley & Sons, 605 Third Avenue, New
York, NY 10016. 285 pp. 6'4 X 9 in. Hardcover. $18.50.

Rewritten and updated, the first portion of this second edition reviews the
fundamentals of phase-locked-loops and discusses the basic problems con-
fronting designers. That is followed by a discussion of the practical aspects
of circuits and an outline of procedures for determining phase-locked-loop
parameters.

The balance of the book deals with engineering descriptions and analyses:

of phase-locked-loop applications. Subjects covered include phase-locked
modulators and demodulators, synthesizers, receivers, transponders, oscil-
lator stabilizers, and data synchronizers. For practicing engineers, system
engineers, design engineers, and equipment users who need to understand
the operation of their equipment. R-E

Kieps 40 L B
Kleps 30 ]

- Kieps 10 - 20

T TR E T

Kleps 10

Kieps 30
Kieps 20

Clever Kleps ﬁ

Test probes designed by your needs — Push to seize, push ;._._' : 40
to release (all Kleps spring loaded). i;;.&;!;x_'p_’.. Pof

Kieps 10. Boathook clamp “grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long. ﬂ

TE

Kleps 20. Same, but 7" long.

Kleps 30. Completely flexible. Forked-tongue gripper Ac-
cepts banana plug or bare lead. 6" long.

Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6%4” long.

Kleps 1. Economy Kieps for light line work (not lab quality).
Meshing claws. 412" long.

Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch’ pin fits banana
Jack. Phone tip. 5%2" long.

Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

Available through your local

distributor, or write to: T

RYE INDUSTRIES INC.

e mmmms 129 Spencer Place, Mamaroneck, N.Y. 10543

=== |n Canada: Rye Industries (Canada) Ltd.
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This chip
change

your
life.

how.

Learn quickly and easily about the explosive impact microprocessors have

had on electronics technologv

How the “miracle chip” works to make those things you use everyday —
calculators, appliances, microwave ovens, stereos, tv, automobiles—even

toys and games —do the remarkable things they do.

Understanding Microprocessors is the latest addition to the Texas Instru-
ments Understanding Series” All TI Understanding Series books are
ideal for those who want to learn about today’s technology — without

having to devote years to the study.

Written in bright, clear, down-to-earth language, and fully illustrated,
you'll find these books to be invaluable tools for your personal entry into the

microelectronics revolution. See coupon for all details.

(© 1980 Texas Instruments Incorporated

This book
tells you

Understanding Microprocessors.
From the Texas Instruments
Learning Center. 288 pages. $4.95.

[ LCW8161 Basic Electricity and DC Circuits §19.95
1026 pages. Building blocks for a
thorough working knowledge of
DC circuits.

[1LCB3361 Understanding Solid-State Electronics $3.95
270 pages— New 3rd edition.
Individualized approach for learning
microelectronic basics.

[ LCB3311 Understanding Digital Electronics $3.95
265 pages. The springboard for a look
into the fascinating world of today's
electronic logic devices, circuits and
systems.

[1 LCB4023 Understanding Microprocessors $4.95
288 pages. For the newcomer to
microprocessors. What they are, what
they do and how they work.

[1LCB3321 Understanding Calculator Math $3.95
224 pages. Unlocks the real power of
your handheld calculator— loaded with
practical aKppImatlons
Add sales tax, exceplA DE. MT, NH, OR.

Mail chegkonr gwne E:Bderh;% T%r‘.tas [Ijnsurm Fifty Years
ments, P.0. Box , M/ , Dallas, ;
Texas 75285. ]“m"agon
Orders in Continental U.S. shipped prepaid.
Foreign orders: Prepaid in U.S. dollars only.
Include shipping costs.
Prices subject to change without notice.
Name
Address
City ___ State Zip
RE-380
TEXxAs INSTRUMENTS
INCORPORATED 80109 A
Ll L L L L P L L T T e ]

0861 HOHVYW
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} Send the 8750 kit, $399.00 enclosed.

) Send the 8750 assembled, $499 enclosed.

) TELL ME MORE, send the 8750 Assembly &
Using manual, $10 enclosed.

) Send FREE Cata!og

State:
Dept. 3-R, 1020W “Wilshire 1
|"Elactronics Okla. City, OK 73116 1

B s o s e - — -l

-
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

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

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the BS.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-80

Grantham College of Engineering
P. 0. Box 35499
Los Angeles, California 90035

Waorldwide Career Training thru Home Study

* RADIO-ELECTRONICS

HIGH STABILITY
CRYSTALS FOR
FREQUENCY ——
ORTIME —ruin
USE THE BEST
BUY

JAN CRYSTALS

* CB

» CBstandard e
« 2 meter )
= Scanners :iw
« Amateur Bands [P

« General =
Communication easy

« Industry to

- Marine VHF charge

« Micro processor crystals

Send 10¢ for our latest catalog.
Write or phone for more details.

Jan Crystals

JAN

2400 Crystal Drive
Ft. Myers, Florida 33907
all phones (813) 936-2397
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e Qut-of-Circuit Transistor
Analyzer

Dynamic In-Cir-
cuit Transistor &
Radio Tester
Signal Generator
Signal Tracer
Voltmeter
Milliammeter
Battery Tester
Diode Checker

Model

Transistor Analyzer 212
Factory Wired & Tested — $35.98
Easy-to-Assemble Kit — $23.97

Now you can pinpoint defective transistors and their
circuit troubles speedily with a single, feature-packed in-
strument instead of a costly elaborate set-up. Perform-
ance-proven by thousands! Checks all transistor types, hi
or low power, for DC current gain (beta) to 200 in
3 ranges, and leakage.

Universal test socket accepts all base configurations.
Identifies NPN or PNP transistors. gnamically_lests all
transistors (oscillator check) and AF, IF, RF circuits.

No external power needed. Measures DC currents to
80 ma. Complete with test leads, instruction manual and
transistor listing.

Write for FREE catalog of the world-famous
EMC line of test instruments.

E M c MEnSfJIIEIEEcP}g!?'I"‘SIcEDHB

625 Broadway, New York, NY 10012

EQUIPMENT REPORTS
continued from page 32

centered on a printed-circuit board mounted to
the temperature-controlling potentiometer.
The entire circuit is fused, with the fuse car-
tridge readily accessible from the back panel of
the console.

The console is both handsome and rugged. A
wrap-around black wrinkle cabinet is accented
by a white panel with a baked-enamel finish.
Four rubber feet under the control console
provides no-slip mounting as well as scratch
and mar prevention. The console is heavy
enough (approximately two pounds) to provide
a reliable anchor for the soldering iron.

An assortment of tip styles is available,
depending upon the application of the iron. All
tips are made from pure iron and are pre-
tinned. The heating element is at zero potential
to avoid any possibility of current loops
between the iron and control console (or cir-
cuitry, assuming proper grounding precautions
have been taken).

The pure iron tip wets easily with solder,
and can tolerate a wide variety of fluxes.
Excessively high temperature and extremely
caustic fluxes are not recommended, however.
This combination will inevitably take its toll in
soldering tips!

For those of us who have taken for granted
that a soldering iron must be clumsy, requires
a long time to heat up, and must be set down
on an improvised holder, the 7-7 offers a
refreshing surprise. The 7-7 is designed to be
held like a pencil and fits snugly and comforta-
bly. Because of the low mass of the element
and tip (less than one ounce!), the balance is
not tiring. The power cord to the iron is extra
flexible, lightweight, and thin. It is hardly
noticeable while maneuvering the soldering
iron. The handle of the 7-7 iron is made of
nylon, and seems impervious to the heat from
the tip. Much of this cool comfort is afforded
by the heat-sink baffle mounted just between
the fingertips and the soldering iron tip. A
side-mounted cradle securely anchors the sol-
dering iron between soldering applications. A
removable tip-cleaner houses a replaceable
sponge to wipe the soldering tip when neces-
sary. The cradle is well ventilated, accounting
for the cool operation of the control console.

We found the 7-7 to offer advantages of
both battery-operated lightweights and cord-
powered heavyweights. Like the battery-pow-
ered irons, the 7-7 is extremely maneuverable
even though it has an attached cord. Like the
cord-operated units, it doesn’t have a limited
operational life before recharge is necessary.
Thus, the 7-7 is capable of long-term, tireless
operation at optimum performance.

Heat-up time is about one minute. In our
turn-on test, we switched the control console
on, advancing the temperature control to about
midrange. Within one minute the tip easily
melted thin-gauge rosin-core solder. Advanc-
ing the temperature control, we found the tem-
perature to respond almost immediately.

The Micro-Soldering Station cools down
quickly. It packs away very compactly, and the
high-quality power cords should endure con-
siderable folding.

The T7-7 Micro-Soldering Station from
American Beauty reflects the professionalism
of thoughtful design. We liked the unit, and
would recommend it for continuous produc-
tion-line applications as well as serious bench
applications. The model T-7 Micro-Soldering
station lists for $86. R-E



CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word . . .

no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands on
the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26). When
normal closing date falls on Saturday, Sunday, or a holiday, issue closes on preceding working

day.

Burglar-Fire Protection

* Our cotalog shows how. Instoll your own
alorm systems ond devices ond save $555. We
offer FREE write-in engineering service.

LFREE CATALOG =iy o et Mob vt

Burdex Security Co. Box 82802-RE Lincoln, Ne. 68501

GRAPHIC EQUALIZER

TWELVE bands/channel $100 kit. still available;
see May 1978 R/E cover story or write: SYMMET-
RIC SOUND SYSTEMS, 912 Knobcone Place,
Dept. R, Loveland, CO B0537

TRS-80

REAL time clock for Level | includes software on
cassette with documentation $25. Inter-connect-
ing cable $12. DANCE, 27 Nectar Lane, Levit-
town, PA 19054

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

FOR THE HOME

Our receiver lets you get
over 75 channels of televi-
sion directly from earth-
orbiting cable TV satellites!: |
HBO, Showtime, super sta- *
tions, sports and movies =
from around the world.

Sick of Network TV‘?
Buy Complete or

Nt Build our kit and save!
Our 24-channel recelver provides “studio quality”
TV reception. Easy to install! Ultra low power con-
sumption! Brilllant color! Works an re! FCC

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph’'D’'s . . . Free revealing details. COUN-
SELING, Box 317-RE3, Tustin, CA 92680

BROADCASTING! Start your own radio station at
home, school, church! Become a DJ! Free infor-
mation. "BROADCASTING", Box 130-F3, Para-
dise, CA 95969

SATELLITE TELEVISION

g no longer required. Order today!

c details d In our Home Earth Sta-
tion manual. Send $7.95 today (refundable against any
purchase), or call:

24-hour C.0.D. Hotline

305) 869-4283
SPACECOAST RESEARCH
Dept. T, P.0. Box 442, Altamonte Springs, FL 32701

BUSINESS OPPORTUNITIES

RECEIVE secret satellite television. Comp
plans $25.00, information $4.40. TELE-TEC, 8583
Royal Drive, Noblesville, IN 46060

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing

LNA PCB 2-stage Birkill design as in July "79"
CATJ, Cooper manual $15.00. NORMAN GIL-
LASPIE, 2225 Sharon Road, #224-1, Menlo
Park, CA 94025

for $1.50 per word (minimum 15 words) to:

( ) Plans/Kits
( ) Education/Instruction

( ) Business Opportunities
( ) Wanted

To run your own classified ad, put one word on each of the lines below and send this form along with your check

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) For Sale
(

~ Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5

6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

Business—withoutinvestment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

BECOME a semiconductor distributor full or part
time. Here is a rare opportunity to engage yourself
with one of America’s leading suppliers of original
Japanese semiconductors and exact replace-
ment parts. Sell directly to retail outlets, repair
shops, service technicians and manufacturers.
Complete product line, backed up by a 40 million
dollar inventory, priced to sell up to 50% lower
than the leading replacement line. All products
guaranteed. No investment required. Live wires
only. Write to: NEW-TONE ELECTRONICS IN-
TERNATIONAL, P.O. Box 1739, Bloomfield, NJ
07003

NEW tax loopholes discovered. Everyoneeligible.
Unique ideas. Free facts. ULC, Box 359 BC,
Clarkston, GA 30021

WHOLESALE, bearcat scanners, C.B.s, stereos,
speakers, top brands Fuzzbuster, Cobra Presi-
dent, Pioneer, Jenseen, Regencey. $3.00 brings
catalog price list to: T & D Associates, North Side
Square, Paris, IL 61944

Be an ELECTRONICS

Train at home in spare
time No previous
experience needed

SPECIALIST

turing, aviation, comy ech-

nology, :'ommumcat:ons TV and radlo
broadcasting...even sales and marketing
-.all depend on electronics specialists for
many of their basic requirements. And
now you can get the same home-study

- training 5{‘ stem used by some of the
£ country’s biggest corporations for their
i own employees, Everything explained in
easy-to-understand lessons with plenty of
pictures and drawings. Get free facts
without obligation. No salesman will call.

%70 Sendfor FREE Information!
~ICS Electronics School, Deph, POT0.

ICS Cenler, Scranton, PA 1851 I
l MAIL THIS COUPON FOR FREE FACTS how I can learn elecironics
at home in my spare time I

I wame AGE
ADDRESS A |

STATE
——— —

2P

L S ge——
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FOR SALE

— =\ | specialists in CCTV

ATV Reseairch " and computer monitors! RADIO & TV tubes 36¢ each. One year guaran-
— = teed. Plus many unusual electronic bargains.
\ridn rnumm color & B/W * TV Oarm‘ls, Free catalog. CORNELL, 4217-E University, San
ﬁ plans * Video-to-RF modulat Diego, Calif. 92105
catalog. Phone or wrife. (402) SB'HTH

SCANNER/monitor accessories—kits and facto-
IHE Broadway Daketa City, NE. 68731 ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING, Buy with CONFIDENCE from
the ORIGINAL MFGR.
For complete details send name, address
ip to
LAKESIDE INDUSTRIES
4071 N. Eiston Avenue
Chicago, Ill. 60618
Phone: 312-583-6565

FREE catalog, IC's, LED's, semi's, parts. CORO-
WANTED NET ELECTRONICS, 649A Notre Dame W., Mon-

e aroal calculator Modal ToMB treal, Que., Canada H3C 1H8. U.S. inquiries.
mechanical calculator Mode ’ =
$100.00. LEONARD WOODALL, 3811 Dempster, RECONDITIONED test equipment. $1.00 for cat-

Dallas, TX 75211 alog. JAMES WALTER TEST EQUIPMENT, 2697
bt Nickel, San Pablo, CA 94806
INVENTIONS HAMS, CBers, SWLs—eight character morse-A-

word morse code reader; RTTY reader. Decodes
FREE information on offering your invention for signals off the air. Send for details. MICROCRAFT
sale. KESSLER SALES CORPORATION, C-313, CORPORATION, Box 513R, Thiensville, W| 53092
Fremont, OH 43420 1-414-241-8144.

39" OVERALL

AeggwElectromc Ritle

Pump to cock! Puilmg trigger fires it—giving an audible sound
and making contact thru the 2-wire cable. Has compartment
Wild West made to hold 9V bat.terii a couple of caps that charge ug
! es EACH then discharge thru the leads....lens in muzzle. We do not have
Goes s specific info....but it’s a terrific start for creating games; can
“Electronic'' No. 60104R he used by the kids....it’s harmless. Limited Quantity!PLASTIC

High Power TRANSFORMER

er is one of the most vcrsaule high power

trinsfnrmcu we have ever sold. It has 6 heavy duty wind-
RARE ings, and a dual tapped primary. It has isolation winding
EINDI rated at over 630 VA, plus 5 other windings. Proper selec-

tion of the primary taps will allow the various secondary
voltages to be varied by £ 15%. The transformer may
Delta No. 6996R  he ysed on 115 or 230 volts, by putting the primaries in

series or parallel. All output voltages may be reduced half if the primary windings
$‘| 00 we p]aced in series and operated on 115 volis. We provide a data sheetl showing

many of the voltage possibilities of this flexible transformer. Listed are the rated
. Va|ug tultagﬂ These currents are extremely conservative. We have drawn as much as

Secondary 25% more, still keeping with our own ratings, Wt. 39 Ibs. 6%W'" x 512" x 7"

1— 115V @55 Amps 3— 15V @ 4.5 Amps 5 — 15V @ 5.0 AmPs  For computers, high power amps,

2— 32v@1.4Amps 4— 11V @1.75 Amps 6~ 15V @ 5.0 Amps  lab supplies, bench supplies, etc.

Gonvert Your Car Into A Concert Hall! ...

‘\HRHJ

MADE BY THE
AUTO RADIO
SPECIALISTS!!

(ol

6100 STEREO
UTO RADIO

FACTORY CLOSEOUT! — One of America’s largest | NEWS ITEM! -- Auto stereo has become as sophisti-
independent manufacturers of automoh:lu radlos :l! cated as home hi-fi — and nearly as expensive. You
Ev:n up which we announced in Nov. 1979 R can spend $300 for simple components—which means
lectronics &Popular Electronics magaz:ne:J Wc vc stereo c.m be out of reach for many folks and 2nd
been fortunate in acquiring more of the last auto ra- | cars. f:vo\.l want a stereo sound system, you can
dios in production. These are AM-FM-MPX-Stereo start wll. the purchase of a $100 rad.:o for only a
sets....designed for new cars. All are tested 100% mere $19.95 at Delta, The radios are designed for
o erat:onal and come with knobs & 5 push buttons. small interior of your car that has the combination
Ideal for installing in your auto, van, camper, boat | of the hard plastic and soft upholstered surfaces. It
or any other place 12 VDC is available. is the perfect radio for a top-sounding stereo system.

I-t s ke S Delta No. Size Type Ohms Watts Magnet Mtg. Ctrs.
ua i y pea r J60010R 9x6  Oval i g }30 g-;.;;r{‘g. gbg;g‘m"
1 & LT a =

For Above Radios — Surplus Prices [ goo13r See Round4&8 12 37 Rd.  3.7/8
[J60014R 5See Round4 &8 12 3-%" Rd, 3-7/8
Os0011R 4x6 Oval 8 10 2-5/8"Sq.5% x 3"
[0e0026R 4x6  Owval 8 10 2-3/8"Rd 5% x 3"

** High compliance stereo speakers

Mail Order Address

52 for
Shpg.

No. 5744R

Be
sure (o
elnde

* - — postage
60010 5730 60013 60011

95 AM-FM
14 $2 Shpg. BUY OF A LIFETIME Sy il 176 SECOND AVE.
SAME RADIO as above except it is WALTHAM, MASS.
AUTOMATIC 7ot stereo! Excellent FM reception: master charge 02154
RADIO-FM 1ck= ups ions with weak signals! i = = sarn 0 4 AEA
ete with metal top plate, push | i Minimum Order $5.00
No. 5745R bur.r.cm and front bezels. | TEL (617) 388-4705

When i our area, northeastern Mass. or sonthern N, msit our retail at 7 Oakland St..
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Vmeshiory, Muass,

[=-]
]

0OSichallenger 1P-Superboard 1| 90-page step-by:
step programming manual, $5.95 +$1.00 P&H,
TIS, Box 921RE, Los Alamos, NM 87544

SATELLITE Television—movies, sports, etc. Build
or buy your own Earth Station. Send $3.00 for
information. SATELLITE TELEVISION, Box 140,
Oxford, NY 13830

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110

CARBIDE drills—Numbers 68 (.0317), 65 (.035")
62 (.038"), 60 (.040"), and 58 (.042"). All 1/8-inch
shank. New. Two for $7.95. Each additional
drill—$3.70. Postpaid. CM CIRCUITS, 22 Maple
Avenue, Lackawanna, NY 14218

“SECRET Registry of U.S. Government Radio
Frequencies (25 to 470 MHz)." Book shows
3,800+ frequencies: FBI, FCC, Treasury, Border,
Immigration, Secret Service, Customs, NASA,
military, more. $4.95 ppd., CRB RESEARCH, Box
56-RE, Commack, NY 11725

NEGATIVE ion generators and accessories (as-
sembled/kits). Details—$1.00. GOLDEN ENTER-
PRISES, Box 1282, Glendale, AZ 85311

“THE Intelligence Library” Technical secrets.
Books on Electronic Surveillance, Lock-Pick-
ing, Demolitions, Covert Sciences, etc. One dol-
lar, (refundable): MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Blvd., Flushing, NY
11354

VIDEO tapes, movies, equipment, lowest prices,
free price list. VTR, Box 234, Herald, CA 95638

HARD to find old radio and T.V. tubes. Large
inventory. MERIT ELECTRONICS, Second
Street, Wallkill, NY 12589

RESISTORS =W, =W, 5% CF .03¢ each. Any val-
ue mix. Send for free information. JR INDUS-
TRIES, 5834-C Swancreek, Toledo, OH 43614

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-M, Skokie, IL 60077

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 Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.

ELECTRONIC MUSIC

ELECTRONIC music and home recording in
Polyphony magazine. Advanced applications, in-
terviews, projects, computer music. Sample,
$1.50. Subscription (6 issues), $8 US/$10 foreign.
POLYPHONY, Box R20305, Okla. City, OK
73156.

9 Rei_:ord telephone conversations in your
§ office or home. Connects between any

cassette or tape recorder and your
telephone or telephone LINE Starts
automatically when phone is answered
ords both sides of phone conversation.
tops recorder when phone is hung up.
This device is not an answering service.

sire-lcw

Each

Oty Disc Avail
Super Poweriul 2,

Wireless Mic .

: 10 times more powerful than other mics.
d Transmits up to Yamile to any FM radio.

Easy to assemble kit. 15V battery (not incl )

Y Call (305) 725-1000 or send $18.95 + $1.00 shipping per ltem b

o USI Corp., P.O. Box RE-2052, Melbourne, FL 32901. B

4 COD's accept. For catalog of transmitters, voice scramblers

r specialty items, enclose $2.00 to US| Corp,



2SC1308K Sanyo
Horizontal Output Transistor B
EQUivaleﬂt to ECG 238 : Minimum order of 10.

Specifications | Application Replaces

VcBo 1500V Hori- Maos! horizontal
Ic 7A, zontal output transistors
Pc50W output including C1358
103 C1172. C11728.
Case D350 Equiv. to
ECG 238

Ve Elo 100V High- Replaces most
Ic B power TO-220 case
PchW audio NPN audio out-
output puts. Egquiv. to
TO-220 ECG 196

case

VcBo 100V High- Most TO-220

Ic 6A, power case PNP audio
Pc 40W audio outputs

Equiv. to output Equiv. lo

ECG 197 TO-220 ECG 197

Technica
Ca I't I'i d g e VL‘B?O 180V High- Most TO-3 NPN

power audio outputs.
autput Including

AT Number | Our Number Price g:?sg 811103?95521580
AT10 AT1110 $6.95 E%iiggﬂfé to
AT11E AT1111E 9.90 e L Ty
AT12XE AT1112XE | 19.90

Ic12A power audio oulputs

AT13E AT1113E 24.80 ES100W 265" ERa%E

case
Also check our low prices on SHURE cariridges. ECG is a registered trademark of the Sylvania Corporation.

Our huge buy of popular
fuses makes the prices too good for you to PASS UP!

GMA (F Type) Fuses AGC Style Fuses
(10 to 99) 18¢ each (100 up) 14¢ each (10t0 99) 12¢ each (100 up)8¢ each

Original Japanese Semiconductors for Audio, TV & C.B.

We also have hundreds of other semiconductors not listed here. Write for our
free 20-page catalog or receive it free with each order.

308 up | Humber 305up | Number

8
§

Humber  308up

8
§

Humber

-1
§

Number 30 &

§
8
-
§

Humber

8

220
1,20

820 TA7129

OB yanD

TAT214
TBAS41

UPClo25H
UPC1026H
UPC1152H
UPC1154H
uPC11s™

LA3I300
LA3301
LA33S0
LALDAOP

>

5
bt [
a
HE

$2RER8R0EUERRERE80ERR8EH808BREBUSERE

TBABOOS.

TBASI1OSH
Ladoap B, 5
LAsDa2P

BL82BEUY

-
58888855858
R R R
Bz HBERZEAEXMNBBLRARIREMRECERECIBREEES
OOLWD ===
BEREBRBEARE

8
WU PNOOma e g
5
b=t
583B8
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»
T

HEBEENKEANENBRIREENENARES
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BRRRREERCEERsRRRSUEREYRKBAERBEREEEEE

— 03

rPREDLEAD L ONS A CON B~ AUDER S —DaE~

OO PO ODCOED RO~~~ D0 b

S L

e

LA1353
LAIIEGM
LAI3GT
LAYIGO
LA3130
LA3150
LA3155
LA3ZON

4

SE0W
S-100WA,
5-200W

-

P e -]

51-1010G

e e
= A 0 e A

ARANALLERAREALREEBELERBBEB858884Rs g8

BBENER8RR 8RR E L8R NERsARR3E38RES
e N D e = 313 A e 18 0 e

L R e e L e Lk
BEEBEBsE R EBBEBEEABEBNERREBEBLEE8E8

SEBRRERENBEREREARRBCHBEEE

e MMME—N—NUe

ANT 150

TATI0

3

TAZ124 UPC1020H

Prices subject to change without notice.

Call These Toll-Free 24 Hour Hot Lines
=
1-800-543-3528 EGmem audio. ing. :
Se
n Ohio ca“ 1'800'762'341 - 639 Watervliet Avenue, Dayton. Ohio 45420 g
a
3
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® RADIO-ELECTRONICS

The Original FCC Tests: Answirs exam manual
that prepares you at home for FCC First and
Second clais Radiotelephons licenses. Newly
revised multiple-choice exams cover all areas
tested on the actual FCC exam. Plus “Seli
Study” Ability Test. Proven! §9.95 postpaid.
Moneyback Guarantoe,

commanp PRODUCTIONS

Radio Enginesring Division

P.0, Box 26348 £
San Francisco, CA 94126

HIGHLY

PROFITABLE ONE'M AN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-A, Box 248,
Walnut Creek, CA 94597.

PLANS & KITS

ELECTRONICS completed kits. No wiring. FM
mic. VU meter. Touch control switch. Program-
mable music block. Wheel fortune game. Etc.
Save up to 50%. Write for free catalog today.
Postcard will do. SUPERTRONICS INC., 39 Bow-
ery, Box 88, New York, NY 10002

BOOST CB/HAM modulation/range. Free infor-
mation—plus plans/kits catalog. “SKIPPER",
Box 130-F3, Paradise, CA 95969

ELECTRONIC organ kits. The ultimate design.
Sounds like a pipe organ. Build it to sell or build it
to keep. Models for churches, homes, clubs, pizza
parlors. Send $1.00 for demo record and catalog.
DEVTRONIX, Dept. 70, 6101 Warehouse Way,
Sacramento, CA 95826

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

( 8-TRACK TAPES )
4[] MINUTES

B2 69 =

Reg. P&
TA-907

eQuality Reproduction

eLength For Recording Some LP’s, etc. .

\OErased—Not Used eShpg. wt. ' Ib. ),

@ASSETTE TAPES )

TA-879
©180 Minutes of Recording Time
el ess Than 1¢ Per Minute

eMusic or Voice eWt. 4 |b.

27

(MINI HDBBY MOTORS )

MO-333

Reg.’X)

oFor Toys, Projects, etc.
©3-6 VDC eShpg. wt. %4 Ib.

\

@ 24 VULT SOLENOID )

B 59e

& Reg. 39¢

i SW-873
oSize: 1% x % x %"
oStyles May Vary
e'% Travel sWt. '4 |b.

& JUMBI] LED'S )

GREEN \'C 320
PL-235 ¢ Reg ¢
gmonmes eHum
PL-249 Balance
9 e o2V-10mA 5 PAK Controls Pkg_ of 10
\-Galhum Phosphide g\wit 1/ |b. Fleg_ :PJ? / oWt % |b. /

fTHIM POT CONTROLS)

(3 x 5" PM SPEAKER )

'Bi&ﬁ 59

eSquare Frame,

Round Yoke SP-176
16 Ohm
eShpg. Wt. 11b.  Reg. 1 )

Y 1%" Diameter
*¥%" Deep
eLoud and

59¢

5

Pentrating

Reg.
oWt. % Ib. g

NAME

ADDRESS

H Please send me a free subscription to
Olson Value Packed Catalog. (Within the Continental USA Only)

CITY
STATE ZIP
Qty. Stk. # Description Price Ea. Total
Tax
Panaiea. | $1:00
Total

TREMENDOUS BUYS In New
And Gov’'t Surplus Equipment

Dial Telephone ‘’SUPER BUY"’

= Save us the lobor costs of cleoning and
polishing ond save $555 on stondord diol
telephones. Work on ony commerciol system
Complete, ([ no ports missing | in good
watking order. Your choice of desk or wall S
models. These ore toke-outs from commercial
service | not loys ). Instructions furnished.

$7 95 n[v.llMlU!l

- T ms.u a
ey M

s
rEoni

WLl
FHONE

wal Madal |
Bk Mkl |

AT
(e

FREE CATALOG Shows BIG SAVINGS On
+ IICTRCWNCS = (UCTHSCAL * ALARM JISTEMS » TELIPWOWIS » PuMpi
* BINOCHIARS + CLLE MOTORS « WINCHIL » JWRVITING MGTRUMINTY
* GIMTATONS + COMPEINONS = WTDRAVLCS + POWIN [BOU * WLLSUNS
+ POWLE PLANTE + CRIMKAL SPLATWG + TANPAUISG + MANT OTWINS

Surplus Center Box 82209-RE Lincoln, Ne. 68501

POWER supply, regulated kit, limited supply 5V-1
to 3 amps out, 110V/220V in, all parts in sche-
matic, supplied except PC board and bleeder
lamp. $11.50/unit, plus $2.00 shipping and han-
dling, 6% California tax. SHOCK CO., P.O. Box
4332, Vellajo, CA 94590

CB/HAM Circularly polarized beam antenna.
Plans $4.00. Free catalog-plans/kits. PANAXIS,
Box 130-F3, Paradise, CA 95969

TEMPERATURE Adapter for DPM. Selectable °C
or °F. Kit $39.00. Assembled $69.00. Plans $5.00.
TEMPRACONTROL, P.O. Box 188, Lee's Sum-
mit, MO 64063

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
KIT. Still the bast for only §74.95 JATSSENY
Phone 415-447-3433 Qs
Write or Phone for FREE CATALOG. MENTER'S
Average | minute Saturday call is 21¢. EQUIP.

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

contains

PROJECTION TV. . . . Convert your TV to pro-
ject 7 foot picture. Results equal to $2,500 pro-
jectar. Total cost less than $20.00. Plans & lens
$16.00. lllustrated information free. MACRO-
COMGF, Washington Crossing, PA 18977

PLANS: PCB layout for sound activated light with
dimmer project from R-E's January new ideas
section $5.00, engineering design console for TI's
new SN 76488 complex sound generator $10.00,
circuit displays BCD on LED bargraph $5.00.
HOLMES, 15841 Redlands St., Westminster, CA
92683

MNEGATIVE ion generators, build one yourself
with easy-to-get parts and save 50% to 75%.
Includes ozone check. Plans $5.00. LUNATRIX,
Box 891, Yucaipa, CA 92399

SPEAKERS. Save 50%. Build your own speaker
system. "'Free catalog" write: MC GEE RADIO,
RE 1901, McGee Street, Kansas City, MO 64108

Put your
money where
your Heart
IS.

American
Heart

" Association
WE'RE FIGHTING FOR YOUR LIFE




ADVANCED
SRODUCTS . o35

APPLEJEXID\'{EKPANDO
TRS 80 16K-UPGRADE KIT
* 1BK with Jumpers & Instructions

«""’

STATIC\ [RAM BOARDS

Kit for either Level |'or Level Il ... $69.95
5 * 16K for Apple |l Upgrade. _,..... . $69.95
250ns. 599.95 * Special: TRS80 Schematic. 5 4.95

* Expansion Interface Schematic ..
+ Expansion Interface Connector. .

EXPANDORAM HEMOR\" KITS
+ Bank Selectable % Uses 4116 200 ns.
* Write Protect * Power 8VDC, £16VDC

Bare Board w/all parts less mem. 89.95
RAM B85 (16K Static w/Memory

Mnnagemenl]
2 MHz 5299, 4 MHz $3929.00

RM 16 (16K Slahc w/Bank Selecﬁ

2 MHz 5249.00 MHz $328.00 + Phantom #* Up to 4 MHz
(16K Assembled & Tested Using Low Power Expando 64 Kil (4118)
2114's) 16K 5248.95 48K $439.00

32K $358.00 64K '$519.00
————
FROM INTEGRAL DATA SYSTEMS

LOGOS | 8K

ASSEMBLED 440 “TH
450'ns 14995 KIT 450ns. 12585 "ODEL E PAPER
250ns 169.95 250ns. 149,95

Bare PC Board w/Data $21.96
“Special Ofier” Buy (4] BK 450ns. Kits $117.00

110,300, 600, 1200 baud; to 198 cps. . 3995
Graphics option w/2K buffer add .. ..

: touch activated wlid
ttnt. KEYBOARD

® Full 128 position 8-bit
ASCII

® 3 color code, 55
positions
® Immune to static charge

® Low power
89.95 Optional stand...... 15.00
e

V “Eprom’ Eraser
Model UVs-11E $69.95

TRS-80 ADD-ON DISK 9.00

® VISTA V-80 MINIDISK

* 23% More Storage

Capacity - 40 Tracks

* 40 track paich free
& New Double Density
Expansion Module $233.00.
2 Drive Cable Add $20.95
4 Drive Cable Add $30.95

395.00
—

$-100 ADD-ON MINF-DISK
® VISTA V-200 Minifloppy

tem :
Holds 4 Eprom's at a time
t
o 5%1?12 Eni?r?a Brive V-200 Backed by 45 years
+ CP/M & Basic £99.00 EXPENBNCE,
+ Double I'.‘Jensty Gcntrmler Model 5-52T...5265.00
+* Case and Power S El Professional Industrial Model
* Assembled & Tested eady to Plug In
* EXIDY, HORIZON, SOL, etc. Compatible TARBELL FLOPPY INTERFACE

* ZBO."SDED 5100 Compn!lbiu + Usas CPM
LA .. vees . SALE
Msambiucl Omur Drives ..

$-100 ADD-ON DISK

SUBSYSTEM

® \."ISTA \MODO Floppy Disk
Sub:

* [2}Sh ugar! 8" Disk Drives

* Case with Fan & Power Suppl&
* VISTA Floppy Disk Controller Card ;
* CP/M Disk Sale % 1771-01 Floppy Chip

VISTA Floppy Oontrodler 0% (Oliugan oom: ur.nﬂﬂ

NEW GEN"I‘RONIGS 730 PRINTER
Uses any paper roil, fanfol

single sheets, 56 character

ASCII, 7 x 7.dot matrix, 50

CPS, R5232 or parallel I/0

Z-80/Z-80A/8080 CPU BOARD
% On board 2708 * 2708 included (450ns.)
4 Power on jump # ccmp!etely socketed
e Z-80 Assembled and Tesled .$185.00
® Z-80 Ki .5$512995
-ZBOBavePCBoara ..5 3485
+* For AMHz Speed Add 51

B0BOA Kit . ..-5 9995
8080A Assemnleu ..... .5148.95

r.'ltmg Ssslem
% Fully Factory Assembled & lested

LOW-COST ADD-ON DISK

SUBSYSTEM KIT
% (2) 8" Drives
* VISTﬁ Floppy Gantroller

* F'ower Supply and Inter-

CEIM Disk Operating S
* ! isk Operating System
* Box of 10 Diskettes

IMS STATIC RAM BOARDS
#* Memory Mapping % Low Power 19'(
* Phantom * Aasernbled & fested

Recommended by Alphamic
250 ns. 450 ns. ;.i-f 00 IIOHIEHJEOAHD SPECIAL
8K Static $208.00 $189.00 slot expandable w.
16K Static $449.00 $399.00 rag $69.95., .- NOW $52.95
32K Static i $6949.

SIEMEN'S Fl.DPPY SALE
e Smai hwI

sup|
LR is\:e with Double-
$449.00

ANADEX PRINTER
Model DP-B000 compact, impact, parallel or

@ serial. Sprocket feed, 80 cols,

84 lines/min.. bi-directional.
New only ... ..SB85.00
FLOPPY DISKETTES
*_ 5%" Minidiskettes &
Softsector, 10 Sector, 16 Sac!ol
$4.25 Each, 10/39.95
* B8"Standard Floppy Disks *
Soft Sector, Hard Sector
$4.50 Each, 10/41.95
*Add 4.95 for 10 Pack in Deluxe Disk Holder

Density
® 90 Day ‘Warranty

JCOU 5110 MODEM
N CAT™

;—g

03
Answer, Originate  $188.00
ACOUSTIC COUPLER SPECIAL
MODEL A30

AJ L

SPECIAL PURCHASE
OF SURPLUS UNITS
AVAILABILITY LIMITED

$29.95

COMPUTER

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

prmn Ql.lallty Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

980 CATALOG AVAILABLE SOON.

Send $1.00 to reserve your copy of the most complete catalog of computer
products. A must fgr the serious computer user.
MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS

1

MOTOROLA EXORCISER COMPATIBLE

DATA BOOKS ¢ COMPUTER BOOKS

" Ity .
MPU Modulo w/6802 CPU h’:.c"'rﬁ":':‘.‘&' har ,.,.ﬂ i rrii
...... NEC 1398 AMD D80 Manaal. 111181
NSC L,nw»'oo Hotes 11,395 AMD sc:wxlnr Databook
............ HSG CMOS ., 395 AMIM Tla0s
NS Memeey. ... | i394 ﬂamsl nn

lel Distabeok ..., . 498

95‘ Q U""’Y P“’“‘“‘"‘“ ------ D el 1117 55 1 Limeas Gl Pt 1

9618 Quad BK EProm =
8620 16 Channel Parallet /O Modu

Reg.  Sale
9622 Serial/Parallel /O Combo
9626 BK Static RAM Module ot o Mo Vot | e e
9627 1C§K. SE!.a-Ic 450ns wp:'wumm z!,g 175
rd Extendi ammeg 3 7,16
80 i sq 775
s:a;“ori:::‘.‘l}r::;e P\rourammnhte Tiner e I:"m'nmu HIES 4
9850 B Channel Duplex Serial /0. . :‘“”J'I"-mﬁ"zsafm Devices w/Bnder. ;::a 1850
32;83 gé"gg"'":c;qe“k’d‘d ‘;{:hy Module §50'.DO SALE » DILITHIUM COMPUTER BOSKS + SALE
Understanding Computers . 793
6800 BARE BOARDS BOBOMcrocomut 6 1108
96200 ......... 84500 96030.. 27.00 iy e
9626-0.... 500 9600. . 5 TH 685
8650-0 . 500 96103. T 688
9601-0........ 5000 gsmz ......... T 630
Also AM| EVK System in Stock i i

P. 0. BOX 17329 Irvine, Cal

For International Orders: 1401 S. Borchard, Santa Ana, CA 92705. (714) 953
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Phone (714) 558-8813

28000 sCALL
T80 ... 14.98
Z.804 1085
F-8 3850 1695
2050 1893
17.05
LES)
1968
10.98 21140-250n8
oy | 211413000
1295
1805 TEXTOOL ZERO
;:!2 INSERTION FORCE
s SOCKETS
1095 10 Pn $ 550 24 Pin 3750
2898 40 Pin 51025
1395
2435
:ggz CONNECTORS
DB25P RE212| 32a
ey DBI55 Female 378
5 CALL Hoce 128
L Sel mMaod, Saw 36 50
SUPPORT DEVICES s ey "gf: el 13
1 ARR: 5135 60 moRam gl
A L1 AR Srookaor | LS TRSCX | T o Pty A Batie 34 B e 504100 5100 Connecior win . 433
— 50/100 5 100 Corvector st . 325
CHARGE COUPLED DEVICES
x 16K COO « First hmg dfiarea Faichid 480 CCO
BB1S N2 w CaN gipesment wih CCO C'fs DIPSWI'I'CI'IES
3882 (280 CTC 035 nan'e once 17 page Aopica: T
mg“s;‘;"‘"" s = ¢ il msch ccer -:..u.].. Imied
3884 DI 4095 18.95 each (reg. 43.00| e T
:;2”33‘: a8 D!‘:\.el 295 l *9 b 2A i
25
8214 Pre yu‘- I 420 CRYSTALS
Z,’,"; Microprocenser Timehases TV Game NAKED PC BOARD SALE
i 2-80 CPU (iihaca) 53495
gretitrassocy Enauency  _Fries | eossacru 3495
193 405 B Siate FAM (L 2195
FET) A9 16K Sanlie AAM | 095
a9s auh 32K Stabc RAM 2 4995
g21 408 Flagey YO (Tarbe®) 2998
5935 44 | Cassetin (D Tarbed| 2995
e 433 | 8K Eorom pTON) 2195
235 5gs | 1702 Eevem Boara 3000
1798 495 | ZTOATIE Eoom (Phaca) 34585
17.95 595 | TTCAATIEEcomwME 3000
e 5 9% Reateng Cloca 3495
16.95- 594 | ACPPwiaBa(MGonn) 3738
AT 194 Vecior BBOO Proto 220
305 1295 Weclor BAO3 11 siot MBL. 2085
850 P Ex witiean 585
= DISPLAYS/OPTO/LED'S Videa inedace (SENI. ,.31.95
555 % TSEGMENT » CALC = CLOCKS » O B e s e aa
585 DL 704 (CCL DL 707 {CA) 307" Ra 90 | 5501 Motnes Boasa WHC] . 29.95
3255 FNIJ asr zcr.\ 35T 99 | 85kt Mother saparcanie) M4 85
el 503 £ 500" e 90
4 FNI 151
874 Tanrosc L mg ﬁin? B0 oo E.q /% WAVEFORM
BAFS i3 PO #07/810 (CAl 800" A 72 GENERATORS
MCB8488 1 2 - BAIM Funchicn Gen 398
1823 5CO0 256 5 4 RAM 1895 phiga p,,...,.,‘ w,, s By LMSEENVCO ’ 178
'gz; Eg 32 5 8 RAM 995  § Digt Fauorescent 300" 93 “R7208 Function Generaor 33
5 86t O 1095 MATODS 12V Aulo Clock Modula 18.98
1083 Besel fce MA10O3 wifled Filler 435 FLOPPY DISK I/O
895 lD&uLEthu Clock Module 1698 107100074 Minbopgy mas
895 DISPLAYS + ncouu DISPLAYS iy
TS0 iF a1t 34D s et 1605 tapay s
835 WP 5082-7300 Red mvuu; 1495 1791 Dusl Flocov 3098
135 T 398 Homers Wil 85 TVINTE
Lmenc wiloge
2 1550 TIL 308 Number wiLogic 895 REACES
E530005 1550 R‘ 300 Number wiLoge 895 'r“':-‘-:;:' rar :;‘;
L 311 Hexadecm, 1205 1 e
DYNAMIC RAMS T e i e 3300
4164116 10K (18 P o335 MAN 10 270 Red NohaNumeric 895 MAR Moouator 3500
4115 8K [16 Pirj... e E
om0 a1 10 Fof iz SPECIAL PURCHASE
406G 4K x 1 nl -
4096 4¥ % 1 [10 Piny 395
’;‘:,.f.“ e 353 ~ (while supply lasts)
T =1 [0 4
108 03 1es 21L02-4(450ns)....99 MK 3870 (programmed)
ggé e | e o 21L02-2(250ns)...1.15 1.50
5280, 495  6GOM .. 435 ™ |
200, 438 435 S 40860 (pul 1outs)
o PB251 Intel....... 4.95
295 FCM 7001 Clock ... 5.50
na MM5311Clock...4.50 BOBUR CPU . 2.-*9 a5
g:g MM5314Clock...3.95 2716Eprom...2/49.95
T MM 2114N....... 449 76477 Sound...2/7.50
e B0BS............17.95 16K Rams 200 ns.
FCE]| [l YR S s 100/6.95 ea.
298
1695
;_\53 NOTICE: WE DO CUSTOM PROM PROGRAMMING
::.3
1 6.
e e i COMPUTER SPECIALS
LIST SALE
T Loy ;’ga liPus 16K 1195 380 | IPSI 1620 Datie RO205. 2083
2001-16N &g dex DP 8000 995.
CHARACTER GEH Exdy Sorcerer w/BK 895 795 nics Micro P-1 585. 895,
F513001 {5V) Upper 950 Compucoior || wiBK 1485 1395 | Centrancs Micro 51 595. 525
gg‘g%{g‘;mm }ggg Cromemco Sys il 6585 5475 | Soree 10 120 5. T95
w!u”I 15V) Lo I Hortron | w2k 1840, 1550, | Teletypo Model 43 raaa_ 1150
MEMESTIA ‘are | TEUPI208 wiazK FiPiot Plctter 1085. 800
MCMESTA 450 dual liopey § CAT HiPlot Digitizer 795, 738
MCMESTS 450 {1 avail ) 2485 | Interiubo I} 895. 785
UARTS/USRATS Pascal Mq:rounqlne 299! 2385 | SOL 20 1095
TRIEG28 8V, 12v) 388
AY51013 (5. 12V) 495 & LED's & OFTOISOLATERS » TV CHIPS/SOUND
AY51014A/1612 (5-141) 685  LEDS Red, Yellow, Green 105 5100 RIS
ATSI015A1 863 2V o5 T 2 Phota X5TR MFE 250, 30V ol :E::?é‘:&ﬁm-:l’::‘ ’;;
TMS 8011 12%, 12V 555 4M25 Proto XSTR HFE 250, 12 Av388031 Roadrace Game . 895
esoz 5 433 Phel Oactogn i Ll Ananos\ Wactare Game .. 8.50
L Game. . 950
2350 USAT 955 i
16718 Aaves 249: MOMNTHLY IC SPECIALS 2333?5.;...‘,.“’“. Aing Gy, (896
SALE TRIATEN o00cnirendes S L£12508 JFET Ansa Ml 8 bt LE “Gm?ﬁ 1208
ir Scund Generator. . 395
BAUD RATE GEN ICMT207 Gace 695  MME30r21 TV Syrch Gen . 0.95
ME14411 1185 ICMIO45 Proc 2205 MMS360 Pre 398
4702 1495 ICLTIOT 30 Digt W LED 1400 LM1883 RF Mocuistor 395
WO1941 3 "
695
TS
L ‘855
-~ FoM ui Onder
g - 78 amL 7% m“ﬁa?;:mgmp;m ard
T4CH2) 85 e I8 T i fssebea b i
s posinge. M,
A/D CONVERTERS 140818 mg” 10147 ECL Fam._ 8.95 :wwlu A [ hmercan i
8700 B bt Bunary 1350 14BR1489 Jmnllm !.fl ﬂ w23% Sepc Cak-
BT01 106t :wu-u 20c 2 msns«.nnunm lorrea Rescients add B% e Foregn
#7018 54 15 1350 K2 S Taay ;-u.n Grders acd 8% ha M parts
400 Veut fo Freg. Cone 725 MRSO14 Caic 2189 TAI0TN E159  poie factory tested guaranbesd
8750 3172 Dga BCD 1395 TA14IN W109 TSASIN 8199  Add 35 cents lor Date.
1408LE § bt 395 eSHmO 895 TAINT4 . 10/159  Fetad proing may very from Mad
140808 8 B 505 8281 50 S55CN 5100 COrgder Pricng, Al pricing sulsect to.
DACO! D 555 S5ECH. 3109 change withou! notcs
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RADIO-ELECTRONICS

—
TELEPHONE/KEYBOARD CHIPS
AYE5100 Push Bultcglrl rDHoﬂl 1435
rtory 455
Cromemco VB S i
7400 TTL incorporataed et v ZZRES%‘.‘? ?Ewil %
T = HCazZ oder (20 keys 635
j wo 8K = —iom cmFs
SNTH 4,95
S0, 18 SNH?}" : ﬂmm & ICMT045 CMOS Precision e Timer ?s.ss
SNTADIN 18 bl ST41EN 195 tesavel' H 1CM7205 cm::ai LED Shm 7.50
ik i wioey . e J ickrzo7 St oo 1 iy
740N SHT41 i Stven :
Rt il ITAIGN B9 Memary Capacity: 8K bytes 1EM7209 Clock Generator
BTAN 20 el ! SNTAIBEN 125 Mamary Type: 2708 PROM or squivalent NMOS READ ONLY MEMORIES e
s 3 Srem s SIS e LS pifoMeends o 123 G0 ST ASCL Sitmd W ek S50
pdsibd s g suss T ] it States at ZMHz: none require 128 X 9 % 7 Math 1350
:;m j‘g SHT4BEN I% &:’::g: 7-’5 ::h States at 4MHz: one per machine cycle h‘gug;‘; 128 X 9 X 7 Alpha Control Char Gen 3.
R SHT4BON s ¢l B /) ® card provides = 51
Sgi = agm bl o o R L Sveoik G ot e e 24
sz s e ] SHrtTeN HepuE city fora full BK bytes o + : TLO7. Swilching Requiator o
SNTAN a0 5'4" 4 SNT4TTTN 1 PROMand has the capacity ESAVER® | —18V 8 0.24 TLAG4CN No? Tacaiator 1k
B . 1488 rage. The BYTES > 2 Singla Switching 19,85
SN 0 L] SHT41 TN PROM msmory storag ) : nment: 0-55°C. TL435CP
SNTAMN 55 ™ 1 new features including Operating Environmen 10/11 Prescal 11.95
SNTA1EH 25 threty P SHATEON alw offers 2 number o i bled | 11C50 H Divide 10/11 Prescaler
SN 2% SN e SNTAIBIN 195 fant switch’selection of board a Assem 9540 I-Speed Opto-Isolator 3,88
SHTdseN : 7 | convenien : bank Phoio-Dai 17.50
w3 Wy & S 12| ke SRR Tt GKBS-W. . $245.00 de i G iz
X 1 Bction. K
Soem B RN Sion g | Mection, {Madsl 8KBS-W) for $245. o L 27 . disply winteg. g e i3
3 SraoN 385 TIMEX TV Camena ) 85
TAZEN £ SNT4188 MM5320 (Special
Srom rbitld 1 STHSON 125 DlSCRETE LEDS t LIGUID CRYSTAL DISPLAY Midss20 41 Diit OPM Logic ek 25,0078t
SN 5 N STAIBIN 125 CLASS i LO110/111 SR AR Bootacie 13,95
S N g;:"g o< SNTA192N g 551 =t FIELD EFFECT MCldEe 3% Digit TRTTe
2 74194
pride ] e ien b bt i 451 XCoosR ;,m 451 ) 73 LITRONIX 150-LIT 1 SOUND GENERATOR
7A3TH = ST 49 SN B xl:ssu\' yum 451 XCI09G a5l Pholo Transistor Opta-Isalator Generates Complex Sounds
i 3 Fsfid Sulee B3| XCSSEC chear  4/81  XC209Y yellow + (Same as MCT 2 or 4N25) Low Powet - Programmable
s bt 0 SNTANTH 200" dla. 85" dla. i 4 n
STMN 20 ishih SNTATSN 14D | ynn T i8] XCs2eR red ) 49¢ each $3.95 eac
N7 s 148 ¢ qreen
SNTMAIN B9 T SNT4 198 XC226 green KC5266 451 o TERS
4 SNTATEN 45200 495 4151 26Y  yeliow T — 5" CHARAC 'STAL
I R 1 da. XGstec bar 431 | 4o ENUNCIATORS Y5080 s 501 e oyl (i & nsall
ol ™ Ty 2 451 00" X 1.20" PA solect
byt 1L TN 188 it MVI08  red 190" dia. o NNECTOR des score display. 6 and
SNTAEN 75 o ; AN 235 5 5551 INCLUBES cO inch 420 1.50
NN 6 poickibian L gt Lo LB e Seie g AR T1001-Transmissiva $7.85 YA205 88,40 i%u 425
Soi 7 SIS 50 Shoem g INFRA-RED LED Wne B 4R | Ti00iA-Refiectie 8.25 T Jhoel 300
: ShTasaN. s 0 1M S 16 flat Xcie e XR215 : R2557
SHTASON i) 53 SNTAMEN 1.55 XR3H403 1.28
S = DISPLAY LEDS B 18 omegs W0 12
ﬁ?ﬁ 0 Sirissn pribtoon PICE  TYPE POLARITY Lt m;!' XRS55 g XR2206 440 i&‘,‘g} fjﬁ
STsA 25 Btk S0 SN L] T 2 2y s Al el i ol i T e
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o4t 5 s M09 Camemon Casiode-yetion DL746  Common Anods 14 | s 33 doom 00 PIV 1 AMP.  10/1.00
CoMi2 0 eS| omans 300 ] e 00 4000 1N600S
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L0015 T Common Anode-orange 7 (1] 10m
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48 A 1450 | MAN4TI0  Common 400 99 FND3s8 35T i 4000 NeTE
C04018 @ o 5 Mctdse: Anode-red = 1 Common Cathoce W% B2 4D0m 58 1w n
MAN 4730 Gammen 400 99 FND3SH FuDsoo) 500 99 4 4100 MM
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oo 88w
S 13 et o pR AR | AN S Dl sl g Gt Anode-1d 0 s | s en e B s ap 2
z 555 MAN 6510 Comman Anode-ceange 99 HDSP-3400 Comemon Ancde B0O 150 ) INS2AS BN SO0m A MM 12w
C04023 ) 1 CDA515 295 Anode- 560 7 Comman Cathede red INS2% 75 500m 2 FEINE e 2
4050 148 1.29 6630 Common 550 ¥ HDSP-M03 0 198 M INTM
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144001
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T e How s s 188 18 oo e s Zas| Mgsia 4.9 |ucaozze 9| e sk L sCh 0
74c0 = el wow oz Nodst  da ass 375 | Dusses 200 | s 535 | MC0s1P 7| mam 18 P BRIOGE REC 1%
T -] o 3o o aw |CONE LR coom ) ol e prrei ] o ) [ R 2o halia
2 TaCo8 (K " x 12A
Hew e w24 Be jowe i3 DTS ol e ] [ oL (e o] woumos ToRS
: ELl e P -
ren 5 i‘i’.‘.‘ 248 m_._‘”- Shae B CAMOIN !5; g::l&;wm 150 | CTT001 595 | MCa oy =] LAl [ o
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TING 178 LlN EA R M7 mm : CAISIN 200 - =T LE (TIN) SOCKETS = 540 50100 | mpsana ::I: mﬁ“ .00 23“13}%
% 3
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1.00 I E] TEUSCARCRY ity S n 0 o LES ® 8 | en ! WM 500 ZNMOT
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(.‘m Continuity Tester and Flashlight

Convenient versatile tool for quickly
checking continuity of dead circuits,
switches, appliances, cords, fuses,
motors, control equipment, coils
and panel boards. Also tests cir-
cujts for low-resistance shorts and
helps identify wires in multi-wire
cables. Dozens of other uses. Plus

the added convenience of a handy,
durable flashlight. Uses two AA size
penlight batteries (not furnished).
Insulated clip prevents accidental
shorting to case. Alligator clip has
48" |ead with plug.

$7.95

= =5 = CONTINENTAL SPECIALTIES
Logic_ Monitor

-

The Logic Maoni-

tor allows you to

check logic levels

on all 18 pins of

any DTL, HTL,
TTL, or CMOS
device. It has a typ-
ical input impedance of
100K ohms and waighs a
mere 3 oz, (85 grams). It has
an input volt. range of 4V to 15V
and draws a max. of 100mA@10V

LM=T0s, b e $70 00

Jin e
WY Proto Clips
v
T 4 .; 14-PINCLIP PC-14 , ... $ 450
16-PIN CLIP PC-16 . . $ 475
24-PINCLIP PC-24 .... $10.00
) 40PINCLIP PC40 .... $16.00

MICROPROCESSO

R COMPONENTS

The Incredible
“Pennywhistle 103"

$139.95 . ony

The Pesoywhishis 103 is capable of recording dabs o 204 hrom audia tape withoul
eritical speed requirements for the recarder and it is able to communicals directly with
ancther modsim and urmml for islephone “hamming " and communicaioes. In
mnn

precisian. ¥

nu Tnumum Method . ... .Froquency-Shil Keymg, ful dupler (hatf-guplex
selpctabie)

Mazimum Data Rl 300 Bawd

Dats Format ...,

Y Serial (return fo mark
betwoen each characier)

2025 He for space: 2225 Wz for mark

Switch selectable. Low {nomal) = 1070 space,
1270 markc High = 025 space, 2225 mark
.—4B dbm sceooticaty coupled

=15 gbm rominal Adjustable from ~6 bm
o 20 dbrm

-Frequeney raference aulomatically adjusts ta
allcw lof operation babween 1800 i and 2400 Hr
-EIA RS-232C or 20 mA cumment koop [recever in
cotaizolated and man-pakir)

120 VAC, wingie phaze, 10 Walls

.All companents mount on 2 single 57 by 0"
printed circual board. M componants included
Reawires 3 YOM. Awdio Dscillator, Frequency Counter and/or Oscilioscops b align

Raceiva Channal Froquenci
Tramaril Channel Freguenc

Fezelve Seasitivity
Trassmit Lovef .,

Meczive Frequancy Tolerance ..

DigHal Data Interface

Power Reguitements
Phyvical .

TRS-80
16K Conversion Kit

Expand your 4K TRS-80 Systom to 16K.
Kit comes complete with:
+ 8 sach UPD416-1 (16K Dynamic Rams ) 250NS

* Documentation for conversion $75 | UD

SUPPONT DEVICES MICADP MANUALS.
cry $T08
212 191t Ingut Ot §05; 1| B0 MaruA ST
21 Priartty interrust Cantrol I s E"’ (st ;'g
8216 Bi-Divectional Bus Drher 34 M .
8224 Clock Genarator Tiver 168 ROMS
RE Bus Driver 149
2513(2140)  Character Generator{upper case) $0.65
Lo ST Comromen fom A o% i) Cnnc Gesrsorows cse 595
rsterm Cortrolier 6 sty Charasser Generatae 1085
et Eri OG0 JUSART) 755 MMs210M  2048-B1 Read Only Mamory 185
0251 Prog. Intarval Timer 18 i
8285 Prog. Pariph, 1/0 (PP1) :g RAMS
8257 Prog. OMA Cantrel 1 i
1259 Prog. Interragt Control 10.95 ::g;" ““gﬂ‘ E::‘:M s ;g
4406 4000 SUFPORT DEVICER 201(8101)  256%¢  Sutic 355
B 1024X) St 1.15
MBS S A ok T 2 ol 10241 Statc 185
MOSSTOAPY 1000 Statts aen, 595 apiienn) 2exd Stk 195
MOSS1 N b ik A, (M BE20) 14 32 504 Stne WS 18
NeReaE S Yot isinpy Gost:tig 120882114 102464 Siate 450ns 785
MCEB30LE 102418 Bit ROM (MOSSAN0-8) W ol V02MX4  Static 450ns kow power 10.85
USRS LS Anmc im0t Com Adtotes TS 2143 f0MXA  Stse300ms 1095
MCER52 Synchronous Senal Data Adapt. 995 gpqaa 102454 Static 300m5 low power 11,85
MCESE0  0-600 bps Digtal MDDEM 125
5101 =64 St 735
MBS TR 000 s Hesdetaor U9 gmmer dosx!  Oymc 495
MCSSS0A  Ound 3-Staln Bus. Trans. (MCST26) 225 7qag oM o
T MICROPAOCESSOR CHIPS—MISCELLANEQUE ——— 7400 2661 Stabe Tristate 495
2007e0c)  CPU $14.05  gupy 28801 Shikc 2.95
I20A(7BO0-1) CPU 16,65  (PD414 4K Dynamic 16 A 495
CoOPIBR  CRU 1955 (Mksozn
2850 WRU WIS UPDAIE 6K Dynamic 16 pin 2507 9.8
o2 cPU 11.95 {ME&11E)
8035 BBt MPU wiclock, FAM, 10 koes 1995 TMEDA4- 4K State 1%
PB0as5 crU 18.95 AL
TMSSS00UL  15-Bt MPU wihardware, multiply TMSAD4S 102454 Stabc 14,95
& civide 495 1T 16,384X1  Dynamic 350ns 9.95
SHIFT {henusa marked)
MMS00H Dasl 25 Bit Dynamic $50  MMs262 a0 Dynamic Ar.o0
MM503H Dusd 50 Bl Dynamic 50
MMSH Dual 16 Bit Static 50 e
MMS0SH  Dual 100 B4 State 0 1702k 0 FAMOS 548
MMS10H Dual 54 Bil Accumulaior 50 ITIGINTEL  16K" EPROM .85
MMBOTBH  500/512 B Dynamic B TMSISIE  1EK*  EPROM wos
25047 1024 Dynamic 385 [ane) *hequires single + 5V power supply
2518 Hex 32 Bit Stabic 455 THW”I AxXE [EFROM 00.95
2522 Oual 132 Bt Statie 295 (3 EPROM 1095
2624 512 Static 99 ZFIB Tl 16K EFROM 2995
525 1024 Dymamic 295 “fleguires 1 voltages, —5V. <5V, + 17V
2527 D! 258 Bit Stabe 295 503 2048 FAMOS 1495
2528 Dwa! 250 Stabe 400 BI01-1(TE11) 1024 Tristate Bpoiar 48
2529 (Dwad 240 Bit Static 400 B330-1(TEDZ) 256 Open € Bipolar 195
832 CQuad B0 B Stbe 25 152 i ) Open Callector 185
3341 Fifo 665 82515 4058 T i: g
4LSET0 XA Ragister File (TriState 140 WS 10 Tetate
At | Pl il fond 4108 512 TIL Dpen Colector .05
UART'S TA1EH 256 TTL Open Collector 395
AY-51013 30K BAUD 595 TASAT 1024 Stabic 295
JEB0O0 HEXADECIMAL DIGITAL

ENCODER KIT

FEATURES:
® Full B bt latched output for micra-

Proto Boards

PB -208A-Kit

plocasied use

® 3 User Defone kays with one Being bi-
utle operation

» Debownce cicuil prowided for 34 18

ys
® LED readout ba warily endr
= Easy inferfacing wilh stangi

id 16 pin

Jumbo 6-Digit Clock Kit

* Four .630""ht. and two .300"ht.
commen anode displays

* Uses MMS3l4 clock chip

* Switchas for hours, minutes and hold functions

* Hours easily viewable to 30 fest

* Simulated walnut case

* 1I5VAC operation

* 12 or ¥ hour operation

* includes all components, case and wall transformer

* Slze: 6% x 316 x 1%

JE747..............929.95

1C connecior
= Dnly +5VOC required for operaheas
FULL 8 BIT LATCHED QUTPUT—19 KEYBOARD

Thve JEG00 Encoder Keyboard provices fwo Separale exadecimal
digits produced Trom sequential key enivies (o aliow caect prog-
rarming far B b microprocessar or A bl memary cacuits. Thres
20k peoided for wser oparabions wilh ore Raving
e agtpefs are latched ang mandored

10 intiuded is 3 key eniry sbiobe

e e e 909.95
Hexadecimal Keypad only .. ..... $14.95

THERMOMETER KIT

—

+Dugl sensars—switching cantrol for in-
goc-r!oumnnr;lrja;nl mo‘?lwrmq
sContinuous

sRange: -40'F 10 199°F / 40'0 1o 100°C
= P

lﬁl:tm#?r:xﬁhu nom‘:? Calsius reading
*5im; walnut case - AC wal| adapter incl.
*Size: 3-1/4""Hx6-5/8"Wx1-3/8"'D

JE300 .......$39.95

TRS-16K
@k

JUST WRAPL"

*30 AWG wire

*.025" square posts
* Daisy chain or  *Built-in cut off

point-to-point  « Includes 60 ft. wire
#MNo stripping or slitting required—
just wrap

Wire
Part No. Calor Prica
JW-1-B Blue $14.95
IW-1W White 14.95
JW-1-Y Yollow 14.95
JW-1-R Red 14.95

Part Na.

R-JW-B
R-JW-W
R-JW-Y
R-JW-R

———

*Bright 300 ht. comm. cath-
ode display

*Usas MME314 clock chip

*Switches tor hours, minutes
and hold modes

® Hrs. easily viewabls to 20 ft.

= Simulated walnut case

* 115 V AC operation

=12 or 24 hr, operation

=Incl. all . cose &

JE701

The JEG10 62-Kay ASCI| Encoded Keyboard
Kit can be interfaced into most any com-
puter system, The JEG10 Kit comes com-
plete with an industrial grade keyboard
switch assembly 152 keys), IC’s, sockets,
and a
douhlu—nd.d printed wiring board. The

wall transformer
*Size: BN % 3-1/8" x 1R

6-Digit ClockKit $19.95

requires +5V @ 150mA
and —12V @ 10mA for operation.

62-Key ASCII Encoded Keyboard Kit

FEATURES:
® 50 Keys generate the full 128 char-
acters, uppar and lower case ASCII

sot

® Fully buffered

®2 user-define keys provided for
custom applications

®Caps lock for upper case only
alpha characters

* Utilizes a 2376 (40 pinl encoder
read only memary chip

® Qutputs directly compatible with
TTL/DTL or MOS logic arrays

® Easy interfacing with a 18-pin dip

¢ 18-pin edge connector

JE6IO .....$79.95

62-Key Keyhoard only . . $34.95

Vacuum Vise

Vacuum-based |lght-duty
vise for small components
and assemblies. ABS con-
struction. 14" jaws, 14"
be permanently

i ‘\ ADJUSTABLEWFIENCH

= 0

(_

»Two Sizes: 6" and 10"
*Professional Quality
*Chroma Vanadium Steel

— AW-6..$4.95 10"— AW-10..5$6.95

Regulated Power Supply

Uses LM309K. Heat sink -'.‘-
provided. PC board con- —
struction. Provides a solid —
1 amp @ 5 volts. Can supply up
to +5VY, =8V and =12V with
JE205 Adapter. Includes compo-
nents, hardware and instructions.
Size: 3% x 5" x2"H

JE200........ $14.95

ADAFPTER BOARD
—Adapts to JE200—
+6V, +9V and £12V

DC/DC converter with +6V input. Toriodal hi-
speed switching XMFR. Short circuit protection.
PC board construction. Pigay-back to JE 200
board. Size: 3%'" x 2" x 9/16"'H

\JE205 e $12.95

LX303 Por

v o hgh, I Digt Ligus

HICKOK

—--.-undnn»zl S
RTADMATL 3

* Alsematle saro, poluiity and mewitings indeatan »100mV, OC P 3. vinsit
9 ® Rupped Crontar ™ cam sl reman e couie iter iy tent fead mit

tahle LCD Digital Multimeter

o Covatal Donplay *Ower 200 Mewr 8 ppn 1P 4 BY hattery
batic scouraty

Digital Multimeter .......$74.95

CLECAPTION L=

115V AC ADAPTER 7.50

2 PADDED CARAYING CASE 750

P %10 DC PAOBE ADAPTER (Up to 1061 14,56
VPO 40kY DC PACBE 35.00
=3 10 Amer DC Current Sheint 14.95

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax

Spec Sheets — 25¢
1980 Catalog Available — Send 41é stamp

Pastage—Add 5% plus$1 Insurance (if desired)

s
ameco

PHONE
ORDERS
WELCOME

(415) 592-8097

MAIL ORDER ELECTRONICS — WORLDWIDE

1355 SHOREWAY ROAD,

BELMONT, CA 94002

ADVERTISED PRICES GOOD THRU MARCH

JOYSTICK
VIDEO CONTROLLER

#RINT VI

+|DEAL FOR ALL VIDEO GAMES OR REMOTE CON-
TROL PROJECTS

»SMALL CASE SIZE: 1-1/2"H x 2-3/8"W x 4-5/16"L

*2 MINIATURE POTENTIOMETERS—40K OHM EACH

+SPST PUSH BUTTON CONTROL

«5-WIRE CONNECTION CABLE — 5 FEET LONG

INSIBE MEARVILH

JVC-40.......$495each /

CIRCLE 27 ON FREE |

NFORMATION CARD
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RADIO-ELECTRONICS

[+
@

INTERNATIONAL ELECTRONICS UNLIMITED

JUMBO' RED LED
.20" diffused

10/%1.00

.4" ORANGE LED DISPLAY $1.1%a
7 segment RHD 10/47.95
25/$2.00 N MAN4G10 - common anode 25/817.50
MAN464D - common cathode 100/5$65.00
100/57.50

SUBMIN RED LED
.125" diffused

eSSS . &
,' eee%eaaeeeea

Electricity from the sun.

4" ORANGE overflow 1 §.80ea

JUMBO GREEN LED 7/51.00 MAN4G30 - d 10/85.95
Tooh diffosed “’:‘""‘ S00CE e 9"9 5 Volt panel Y amp $50 2.5 Volt panel 2 amp $40
25/%2.85 .3" RED LED DISPLAY $.99%a 141
e 7 seqment. RD. . 10/87.95 GIANT 3'% inch cell, delivers 1 amp $8.50

.125" diffused  100/$9.75 XANTZ(MANT2 equiv)  25/$17.50 Above cell with special motor & prop, runs in sun $10.25

common anode 100/565.00

DI0DES

IN4148  400mw 15/%1.00 100/45.00
1N400] rectifier 12/%1.00 100/$7.00
184007 rectifier 10/$1.00 100/$9.00

POLYESTER FILM CAPACITORS - 100V
1 &

.3" RED LED DISPLAY $.79%a
7 segment RHD 10/46.95
NSN74R common cathode 25/$16.25
100/$59.00

.5" RED LED DISPLAY i 8%

LOGIC power supplies, unused, solid state construction.
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45
5 volt 35 amp $50 12 VoIt 15 amp $40

m
>
-
=
T
o

A,

E
-001uf $.15

L0337 §.20 1.00 7 segment RHD m 75
b ol R e S
‘0033t 15 Juf. 10 L8 plus walky
= i X 2 RSl e talky, used cond.
i e e s 3o — 47-55.4 mc range.

PLL TONE DECODER §.59ea.
567 8 pin DIP 10/$8.55
100/ $80.00

AT
e T a0 oAby (A EO00 DR =1Y Ant. $5 each extra.

CERAMIC DISC CAPACITORS - 50V TR With data.
B et iy ot oour owr
.o0luf L
SeC EIncy ot lee e oo ol 2H3904 NPN T0-92 10/$1.50 $25 ea 2 for $45
10pf_47pf 100pf 220pf 600pf .003uf .022uf
Tnf :_,D%Our Tt AN/PRC-6
Total  EA. PK-10 PK-100 EA. PE-10 PE-100 |

1-1000 $.20 1.00 650 .25 1.25 9.00 METAL FILM RESISTORS + 1% ANGO
1000- .20 .85 6.00 .25 1,10 8.00 50 PPM]/4w std. decade values
10 ohm - 475K, 1M ohm 1/8w only

6028 .95 0/$35.00 100/$275. 4 = - 2
UART 1 $3.95ea 10/% /i 00 Tcltgl Qty. Each pk-10 pk-25 pk-100 SEE IN THE
CLOCK CHIP MMS375AA $1.95 SR 2t a2 AT DAR 3
4-6 digit 60hz 12hr 10/317.50 i) e 210035 ARKNESS
alarm 24 pin 100/$150;00 1 CARBON FILH RESISTORS Rehm IR viewer, portable, new with
VOLTAGE COMPARATOR  §.69ea 5%, 1/4v or: 1/2w :
L5118 pin oip - 10/s5.00 [ ohn - 5.6M ohm 5.6M ohn - 15M om 1/2v only choice of one lens...close up,
100734750l T9F31 1t Each pke] 0, pk-100, pk=1000 telephoto or gen. purpose.
CLOCK CHIP MM5385H  $1.65ea  1000- .10 .40 2.50 20.00 Requires 6 volt D
DA 105515503000 P by check, M.0., UPS-COD, M/C 2 2 b‘ry $250
alarm 40 pin ayment by check, M.0., -CoD,
or VISA., Add $1.00 shippina/handling PRINTER CEN‘TRONICS #101
QUAD PROGRAMMABLE OP AMP $1.75 in US, Canada & Mexico. Other countries Visually OK, with head.
AR4202 16 pin DIP 10/$15.00 R$1,00 + 5% of order. California residents Sold S
100/$125.0082dd sales tax. Minimum order $10.00 old as is.... ceennenneee $600.00
e ASTOARo S INTERNATIONAL ELECTRONICS UNLIMITED Shipping extra on all merchandise
B 225 Broadway Jackson Ca 95642
AN ek g e phone 209 223 3870 Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
CIRCLE 5 ON FREE INFORMATION CARD CIRCLE 33 ON FREE INFORMATION CARD
S Heoreiaet 7 PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS UL LY OIP SOCKETS
o0 S e £ » " A A OHBEESIDED ERORY 2N6233-NPN SWITCHING POWER . $1.95 1 gl fee b
00 4y amm. @ o e S60 ea e 5/$7.60 MFAF-8004 a CB AF Transistor NPN . $ 75 3 18 PIN:-20/:28PIN “ag
@10 - 4% 40M - 9 = 120 = — — - INITT2NPNSITO-3 .. ... ... . $1.00 . 1391 220 16 PiN 22 40 PIN .60
40115 3T e0- 3 EPOXY glam vector board 2N4308 PNP 5i TO-3. = .. 851,00 165] 330] 1amm 28
iz 3 e an o to 1/16" thick with 1/10" specing. . . . . . . $1.95 2N5086 PNP Sj TO-92 - 4 $1.00 "B 190 4.40
a4 om0 120 A 2N3137 NPN Si BF. m+ 855 SFOWER AMPS |
po T L v 4 in 5 max loo Frea. Continantal Spacialities 2NIQTINPN SITOSAF - . ... .. $1.60 5.%?1':§Elnq\i-‘,ql{elb POWER RMPS
13 fon A0~ 4 3 17 W counter. An igit | #2001 1Mz — 100KHz IN1420 NPNSITOE | .. 0 1061 1S
anin B0 4046 - e 7 ':8 100 MHz caunlul AC | Function Generator, 2N3767 NPN Si TO-66, . Si 1020 .__'E‘ﬂ WATTS 5!295
::;: = :: :;';g :'; 'ﬁ 50 or DC input. — $125.00 :Tt-i;u‘luu—m;l :.9 élrcli.““l. g:gggg ﬁ:: gi ;g;ﬂ 51 1050 G 50 WATTS $25.90
RSl R Miyiaton T
- % dom - g : 17092, . : 14 : K
i IR 7WATTLD 65 LASER DIODE IR $895 2N5296 NPN $i TO-220, . . . : A7UF 35V E/$100 10UF 10V $.25
AY PET BV 25 watt Infra Red Pulse |SG 2006 equiv, | 2N6108 PNP 85I TO-220 . . . JBBUF 35V 5/51.00 ZJU: 25V S‘.40
TTL REED REL. — Sl 20ma $1.00 Laser Diode (Spec sheet included] £24.95 2N3638 PNP 5 TO-5. 1UF 35V 5/$1.00 15UF 35V 3/$1.00

MPSA 13 NPN 5i . | S Hedlh T 22UF 20V 5/$1.00 30UF 6V 5/51.00
2NE46 PNP GERM 103 A Y L) 33UF 20v 4/$100 100UF 15V §.70

e == MINIATURE MULTI-TURN TRIM POTS

PemER AT 08 e 9 100, 2K, 6K, 10K, 20K, 1Meg. $.75 47UF 15V 5/$1.00 150UF 15 S .85
T n e AR Ol i 2 TTL IC SERIES = - SBUF 15V < 50
- I ot ey N :ta;nr-re. S 45 ey o - - gl L ! s ) H CIACUITS
wnmaresiMe - m o - INB457 N FET s 45 o - oS e = Talsoo— 28 7aLs A3 m201—7s
T peaza o= o - LS s | LMm3ol/748— .25
e 2N2646 UIT 5 45 o % Liise 2% i~ L1 sl Cmaor—.30 "
P16 T3 vOLTACEE ER 900 TRIGGER DIODES 4 5100 L iz Lyl = wE - 13\ L3 °
e 3N 6078 PROG. UIT = s e ) = £
FP 100 PHOTO TRANS. . . .. ... $.50 ored n s = M s
nEu YELLow GREEN ree 7 Pt ™ it e 3
RGE LED's. 2 515100 M - M -G ] H
REDJGREEN BIPOLAR LED's 2 1.95 MO SN s Tanici 2
L TR e R A (e e e t
M a3y i T
v v A e » 1 WATT ZENERS: 3.3, 4.7, 51 56,9.1, e - .~ e = e el 8
LPEAS LA STAT RaAM 1] - MG i »
s T ok s 10,12,15,18,0r 22V ", .. 6/$1.00 el o o 20 e~ 130 el 8
n:? in 2:, Tm  Meal3E 3 Lk ] L o ] B et = ts 5
DAC-0BBC — B bt DAC — 59,05 Silicon Power Rectifiers i iy N Him - drs3z— L5l 2
M7 LY - 5
8" DISKETTES — HARD SECTOR ] T i LE S iCs40 — 35 1
$1.75,10/$16.00 My 2 s - i - ,EE = 'E 9 ’;
BEIUN CABL 1438 Pl m - ==
oo waam | TLATiCOLoR dS0) Rt A (715
4.000 MH:z 8.000 MHz B e AR et a2 w ot = L ral - hos 4576 — 4
357 MHz 10.000 MHz 20 cond, - .I8/per faat T4 n s - m JhNc = e
5.000 MHz 20.000 MHz 50 cand. - ,90/per foot SAD 1024 —3T - w i e i P e ¥
000 MHz n Fhes
Brigad 9.95 . T —
UNIVERTAL 3K+ MEMORY BOARD KiT - 5 18 Bin hesger 340, e
AL
32-2102-1 1 B -r-q 16 scdress fines, on MMEIRTAS CLOCK CHIP 4L
3w::ﬂt:‘ca¢m. for any 4 of 64 pages. standard RS232 DB 257 male §295 M7001 e i ]
TR SO S CONNECTORS DE 258 female  $350 el . Titet LiEha=
AV B A e N o SHOOORIC e e 160 NO. 30 WIRE WRAP WIRE SINGLE 119 74csiso—ips] LFAss =178
- REGULATORS STRAND 100" $1.40 TRIACS SCR'S
LED READOUTS 323K -5V 3A ., $5.75 =12, ALCO MINIATURE TOGGLE SWITCHES PRV| 1A | 10A | 254
FCS 8024 - 4 aight DL-707C.A. 3" $ 75 [ 309K ..5160 r24 Vv, . ..$1. MTA 106 SPOT s 1.08 2Ll A
C.C.8"anplsy  $505 DL 747 C.A 6" $1.50 23 %D MTA 206 DPOT $ 170 .
FNDS03CC 50 5 85 HPI400 B CA 21.35 :lzns‘r- i 15,18 or 245§ 1,30 MTA 206 P-DPDT CENTEROFF ¢ 1.85
i 1.095 .12, or 79MG $1.35 MSD 206 P-DPDT CENTER OFF
OL704.3"CC. § BS HP3405 8" CC Pt b 78 9 s 3 LEVER SWITCH 2 5 1.85 275

WE SHIP OVER 95%
P.O. BOX 74D OF OUR ORDERS THE

SOMERVILLE, MASS. 02143 TEL. [617) 547.7053 DAY WE RECEIVE THEM

Cambridge

CIRCLE 30 ON FREE INFORMATION CARD




NEW PRODUCTS!

Super Color $-100 Video Kit $99.95

Expandable to 256 x 192 high resolution color

graphics. 6847 with all display modes computer
RA

- iy

EIf Il Adapter Kit $24.50
Plugs into EIf || providing Super Eif 44 and wEin
bus plus 5-100 bus expansion (With Super

Memary M
ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc.
Gremlin Color Video Kit $59.95
32 x 16 alpha/numerics and graphics; up to 8
colors with 6847 chip; 1K RAM at E0DO. Plugs
into Super EIf 44 pin bus. Not expandable to high
resolution Graphics.

High and low address displays, state
and mode LED's optional $18.00.

1802 16K Dynamic RAM Kit $149.00

1802/5-100 expandable to 32K, Hidden refresh
witlocks uRutn 4 MHz w/no wait states Addl. 16K
RAM $79.00.

Quest Super Basic

Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worldwide to ship a full size Basic for 1802
systems. A complete function Super Basic by
Ron Cenker including floating point capability
with scientific notation (number range = 17E®%),
32 bitinteger =2 billion; Multi dim arrays; String
arrays; String manipulation; Cassette 1/0, Save
and load, Basic, Data and machine language pro-
grams; and over 75 Statements, Functions and
Operators.

Easily adaptable on most 1802 systems. Re-
quires 12K RAM minimum for Basic and user

programs. Cassette version in stock now. ROM
versions coming soon with exchange privilege
allowing some credit for cassette version
Super Basic on Casselte $40.00
Tom Pitiman's 1802 Tiny Basic Source listing
now available. Find out how Tom Pittman wrote
Tiny Basic and how lo get the most out of it.
Never offered before. §19.00
$-100 4-Slot Expansion $ 9.95
Super Monitor VI.I Source Listing $15.00
Coming Soon: Assembler, Editor, Disassem-
bler, DAJAD, Super Sound/Music, EPROM pro-
grammer.

RCA Cosmac Super EII Gumpu!er $1ﬂﬁ 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
Elf is a small single board computer that does
many big things. It is an exoollont computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCI
Keyboards, video character generation, etc.
Before you buy another small computer, see if it
includes the following features: HOM monitor;
State and Mode displays; Single step; Optional
adrress displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.
The Super EIf includes a ROM manitor for pro-
ram loading, editing and execution with SINGLE
EP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and after executing in-
structlons Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED i 5

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 amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys
plus load, reset, run, wait, input, memory pro-
fecl, monitor select and single step. Large, on
board displays provide output and optional high
and low address. There is a 44 pin standard
oonnector alot for PG oards and a 50 pin connec
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game.

Many schools and universities are using the
Super Elf as a course of study. OEM's use it for
training and research and development.
Remember, other computers only offer Super EIf
features at additional cost or not at all, Compare
before you buy. Super EM Kit $106.95, High
address option $8.95, Low address oplion
§9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. Expansion Cabinet
with room for 4 5-100 boards $41.00. NiCad
Battery Memory Saver Kit $6.95. All kits and
options also 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 Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned, The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EH. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or Tl
2716) and is fully socketed. 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 mutti file cassette
read/write software, (relncatible cassette file)
another exclusive from Quest. Itincludes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. The Super Monitor is written with

subroutines allowing users to take advantage of
manitor functions simply by calling them up.
Improvements and revisions are easily done with
the monitor. If you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button,

Other on board options include Parallel Input
and Outpul Ports with full 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 if you
need more memory there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Maonitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin

Same day shipmenl. First line parts only
Factory tested. Guaranteed money back.
Quality IC's and other components at fac-
tory prices.

INTEGRATED CIRCUITS
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ROCKWELL AIM SEICumEuter Not a Cheap Clock Kit $14.95
6502 based single board with full ASCII keyboard Includes everything except case. 2-PC boards.

and 20 column thermal printer, 20 char. al-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00, BK Basic Interpreter $100.00.

Special small power supply for AIM 65 assem. in
frame $49.00. Complete AIM 65 in thin briefcase
with power supply $485.00. Molded plastic
enclosure to fit AIM 65 plus power supply $47.50.

AIM B5/KIMNVIM/Super EIf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

AIM 65/KIM/VIM |/0 Expansion Kit; 4 parallel
and 2 serial ports plus 2 internal timers $39.00.
PROM programmer for 2716 $150.00.

Multi-volt Cumguter Power Supply
8v 5amp, =18v 5amp, 5v 1.5 amp, —5v
5 amp, 12v .5 amp, —12 option. =5v, =12y
are requlated. Kit $29.95. Kit with punched frame
$37.45, 54,00 shipping. Woodgrain case
$10.00, $1.50 shipping.

6-.50" LED Displays. 5314 clock chip, trans-
former, all companents and full instructions.
Orange displays also avail. Same kit w/.80"
displays. Red only. $21.95. Case §11.75

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up, all in one kit w/full
parts and instructions.

$-100 Computer Boards

PROM Eraser
Will erase 25 PROMs in 15 minutes. Ultra-
violet, assembled $37.50

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line f

BK Static RAM Kit $135.00
16K Static RAM Kit 265.00
24K Static RAM Kit 423.00
32K Static RAM Kit 475.00
16K Dynamic RAM Kit 199.00
32K Dynamic RAM Kit 310.00
64K Dynamic RAM Kit 470.00
BK/16K Eprom Kit (less PROMS)  $89.00
Video Interface Kit $129.00

board $39.  Extender Board $8.99
Video Modulator Kit $8.95

Convert yuur‘[\f set into a high quality monitor
without affecting normal usage. Complete kit
with full instructions,

to crystal time base. Outstanding aot:urat:yI

connector sel with ribbon cable is available at
§15.50 for easy connection between the Super
Elf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Mutti-volt Power Supply )

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.

791C Update Master Manual $35.00
Complete IC data selector, 2500 pg. master refer-
ence quide. Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. No foreign orders.

Digital Temp. Meter Kit $34.00
Indoor and outdoor. Switches back and forth.
Beautiful. 50 LED readouts. Mothing like it
available. Needs no additional parts for com-
plete, full operation. Will measure —100° to
+200°F, tenths of a degree, air or liquid.
Beautiful woodgrain case wibezel  $11.75

FREE: Send for your copy of our NEW 1979

QUEST CATALOG. Include 28¢ stamp.
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SEND FOR FREE CATALOG
THIS MONTH'S SPECIALS

COMPUTER GRADES
FACTORY FRESH

330,000 uf @ 5 VDC
150,000 uf @ 6 VDC
63,000 uf @ 7 VDC
7,000 uf @ 8 VDC

8200
$‘| 18
$'| oo
$§ B

ROTRON 3 BLADE
COOLING FANS

2 -8

Power Supplies
12 volts @ 13 amps

SURPLUS UNITS IN LIKE NEW CONDITION

INPUT: 115vac 43-63 hz
OUTPUT: 12vdc 0- 13 amps
REGULATION: 0.1% +5mV

NL-FL, = 0.1% = 5mV for 10%

Input change

RIPPLE: 2mV RMS max., 20 mV

P-P max.
STABILITY: Typically 10 mV for
wight hour period

79.°° per unit

REMOTE SENSING, REMOTE VOLTAGE ADJUSTMENT,
OVERLOAD PROTECTION and OVERVOLTAGE PROTECTION

ALSO AVAILABLE IN 5 VDC @25 AMPS $79.00 per unit

10 MEG POTS
«Standard % Watt Size
o Long Shaft

W

25 For ssm 4 For §1.00

22/44 EDGEBOARD CONNECTOR
TIN SOLDERTAIL .156"x 200"

LARGE QUANTITIES AVAILABLE
$1.35each 10 flor $12.50

“GIVE ME ONE GOOD REASON
WHY | SHOULD JOIN NESDA?*

Reason No.1: PROFIT iy %

Haven’t you felt frustrated 813
because your profits seem /
to fly away before you
can put them in your
pocket? o

What you get from §
your NESDA membership
can help you keep more of
the money you take in,

WANT 9 MORE GOOD REASONS
TO JOIN NESDA? o

&
e used but fully tested 50K AUDIO SLIDE POTS| i p.p0.T.PRINTED 2. Industry information /8=
® 4-5/8 x 4-5/8 x 1'"  Cal. Mo, 1161 Knobatorstee 7seEmch CIRCUIT MINI TOGGLE 3. ServiceShop magazine -\_a_;
= = Flsosech 4. Electronics Service R :
ROTRON BISCUIT® FAN :::!np-o 125 vae Industry Yearbook
® 3-1/2inchlong @ 2-3/4 inch sice kol 5. Advocate for better
The only air moving : POTTER BRUMFIELD warranty practices
device that fits inside a y: RE\E}?&E}&I‘?&{ 4PDT RELAYS 6. Group-rate insurance
19" rack panel mou nted . ‘ﬁ'c?mam; OPENED Kpleatnindi 7. Technical information
instrument. High perfor- CONTACTS: 1ampmax. | [ 3xetdee ~ 8. Management information
mance and low noise e ae e faa || xUssa ot udiy Sesiad 9. Legislative programs with
level. Cat. Ma. 1510 lang Y% inch high :;.:f;-ch e state and nat’l. govis. 4
S.P.5S.T. |swnhn;‘c:lsl Aot LARGE QUANTITIES AVAILABLE 10, Low BankCard rates
TERMS: Add Postage i 4
MIMIMUM ORDER: $10.00 D.P.S.T. 1200 ohm coil N Al s':ii‘:?g'w Don’t let your bucks get
Mastercharge and Visa accepted. =)t e - T3/p i ssce get lost in the shuffle

* 10K o 20K

At NESDA, the bottom
line is putting more
$%$$ in your pocket.

;:rf $1.50 each
3.P.5.T. 750 ohm coll 50¢ each SPECIFY VALUE
ALL ELECTRONICS CORP.

905 S. Vermont Ave. SEND FOR OUR FREE CATALOG

JOIN NESDA
= ?:&T?:a-ggaoms TEAMS and your local and

= Quantities Limited T
Store & Warshouse Hours :m.ggr $10.00 state associations ‘
9AM-5PM . 2 S
Monday thru Friday Shipping USA Send for more information: k ¥
i

2 Caltl Res. A 8% NESDA, 2708 W. Berry St.
gty ol Fort Worth, TX 76109

P.O. Box 2361R
Woburn, MA 01888

g [N
TEK-EL Corp. l/:

NEW RETAIL STORE

7 GILL ST WOBUBN, MA 01801

CIRCLE 8 ON FREE INFORMATION CARD
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80-COLUMN IMPACT PRINTER

MISCELLANEOUS CIRUIT SPECIALS DMNIEAS
"599

7408 -20
T416 -20
TaT4 .35
74181 .35
74393 .85
T4L503 .24
T4LS08 .32
T4L509 v 35
T4L520

CD4049B
MC145208
MC14528BCP
KE555
HES56

Fast Paper Feed|Graphics H
Tractor Mechanism 16 K xﬂlﬂStatm
MEMORY ADD-ON FOR THE

TRS-80 OR APPLE 11~
to 450ns

g o 5599

T4L527
7415122
T4L5175
THL5367
THL5386 LM3300
THLE393 it SGI0BIT
T4505 A C2416
74551

video 'DD = G 'l 179 »::1 PROBE

12" BLACK & WHITE e — — AL MHSTE-{

LOW COST VIDEO *139% 8216 $199 7a18240] 2716 16k eprom ’

MONITOR el 415241 §9795
41524 27

2708 74[5244 450ns single+5v

1024X8 EPRM 7418373 TI, HIT. INT.SGS

74LS3741 S-100 16K ADD-ON
5745 $245 BARE BOARD

LiMiT 10 £acH | Wik pocUMENTATION AND S #) €395 = \ “\\
AW
IN STOCK DETAILED [NSTRUCTION BOOK. 28 ‘\(\

MH0026CJM 745373 |

DUAL CLOCK 748374 !
DI |oanc il p 7
CONCORD e e e

BANK BYTE
*% PHANTIOM LINE CAPABILITY
** ADDRESSABLE IN 4K BLOCKS IN 4K
INCREMENTS

1971 SOUTH STATE COLLEGE - ANAHEIM, CA. 92806

*% SOLDER WASK ON BOTH SIDES OF BOARD
VISA-MASTER CHARGE (714) 937—0637 MINIMUM ORDER-$10.00

ASSEMBLED S 26900
CHECK OR M.0. ADD $1.50 FOR FRT.

&TESTED
N0 COD. We stock and sell over 12,000 types of semi-conductors_ CAL.RES. ADD 6%

bﬂseg._inc.
8038C

VCO WaveformGen

wisine $265 i

ULN2001

High-current Drivers.

Darlingtons GQC

SOROC
10120

#74900
__RESISTOR NETWORKS

") 8o

270,47, 5 15K
100/49¢

OHMS
EPROM ERASER s seecroune

15K & 10K
UP T0 6 EPROMS IN 19 MIN{iTES "4995
G000 HOUR BULB LIFE

450ns AMD, SGS

$:100 MEMORY ADD-ON

** FULLY STATIC OPERAT
% DSES 2114 TYPE STATIC RAMSMS

California Computer Systems

& RADIO-ELECTRONICS
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Radio Shack —Your No. 1 Parts Place™

Low Prices and New ltems Every Day!

Low-Power Schottky ICs
> 49¢ _

* 100% Prime
« Guaranteed Specs

Improved 5-volt logic devices use
Schottky diode technology for
minimum propagation delay and
high speed at minimum power.

Type Cat. No. ONLY
741500 76-1900 A9
74L502 76-1902 .59
741504 76-1904 .59
74508 76-1508 49
74L510 76-1910 .59
74L513 76-1911 .99
74L520 76-1912 .59
74L827 76-1913 .69
74L530 76-1914 59
740532 76-1915 .69
74LS47 76-1916 1.29
74LS51 76-1917 .59
74L573 76-1918 69
74L574 76-1919 69
74L575 76-1920 99
74L576 76-1921 79
74L585 76-1922 1.29
74L590 76-1923 99
74L592 76-1924 99
74L583 76-1925 99
7415123 76-1926 1.19
7415132 76-1927 99
74LS151 76-1929 99
74L5157 76-1930 1.19
74L5161 76-1931 1.49
74LS164 76-1932 149
74LS175 76-1934 1.19
74L5192 76-1935 1.49
7415193 76-1936 1.49
74L5194 76-1937 1.49
74L5196 276-1938 1.59
74LS367 76-1835 1.19
7415368 76-1836 1.19
74LS373 76-1943 2.39
7415374 76-1944 2.39

4000-Series CMOS ICs

Type Cat. No. EACH
4001 76-2401 .69
4011 76-2411 69
4012 76-2412 79
4013 76-2413 99
4017 76-2417 1.69
4020 76-2420 1.69
4021 76-2421 1.69
4023 76-2423 89
4027 76-2427 99
4028 76-2428 1.29
4048 76-2446 1.89
4511 176-2447 1.69
4049 TE-2449 .19
4050 76-2450 79
4051 76-2451 1.49
4066 T6-2466 1.39
4070 76-2470 79
4518 T6-2490 1.49
4543 T6-2491 1.99

All Prime from Major Semi-
conductor Manufacturers.

Specs and Pin Out Diagram
Included with Each Device.

Semiconductor
Applications
Handbook

199

Engineer’s Notebook
of IC Circuits

Become your own design engineer! Handy refer-
ence gives applications and circuit examples for
most popular linear and digital ICs. Basic building
block circuits for digital logic includes truth tables
and helpful tips. All circuits have been built and
tested. 128 pages. 276-5001 .......... .. 1.99

No-Strip Wire Wrapping
Tool & Replacement Wire

NEW

[A] Quick-Wrap Tool.” For 0.025" square posts. No stripping

Universal PC Boards
and Connectors

[&] Epoxy glass. All 412x4" with 16" grid. Fit 22-pin dual
edge connector. Reg. 4.99.

1-Vo|tage. 1295 holes. For most applications.
FTOIBD .ot i e s e ke 300
2-Voltage. 1368 holes. For digital circuits.
276»1569

quired. Daisy chain or point-to-point. Cuts wire from spool.
Easy wire loading. 278-1572 ......... . ... 0. 12,95

Red Kynar Wire. 50/ 278-501 . . .. ............. 199
White Kynar Wire. 50. 278-502 . .. .. ............. 1.99
Blue Kynar Wire. 50/ 278-503 .. .. ............... 1.99

DIP Header & Wrapping Sockets

A Low SN
As

B, 1 =

(4] DIP header. Mounts resistors, capacitors, etc., for

use with 16-pin DIP sockets. 276-1980 . . . ... .. 1.29

Low-profile. 3 level pin length.
8] 14-Pin Wrapping Sockets.

______________________________ Sale:3.00) | F276:1993) . G o R s Pk 21290
(8] 22-Pin Dual Edge-Card Socket. Wire wrapping. [€] 16-Pin Wrapping Sockets.
278155015 T B s o g g - R o7 e aae i e T e T Pkg. 2/1.39
INEW LED Clock Module | 12/24-Hr. LCD
- Clock Module
L ke - ® |
§ | 19
g 24-Hour Alarm Actual Size

e taialal
* Selectable Time/Temp Display
* Large Bright 0.7" LED's

* Remote Temperature Sensing 2 I

Complete 12/24 hour-clock features temperature display in de-
grees C or F. Beeping 24-hour alarm drives an 8-ohm speaker
directly. 50-60 Hz operation. 277-1006 24.95
Power Transf . 273-1530

MC14553 3-Digit 299
BCD Counter IC

CMOS chip replaces over 8 separate ICs in

a digital display circuit. Input pulse shaping.

Master reset pin. 16-pin DIP.
8

276-249 2.99

Shows Time/Day/Date

Complete clock module— just add switches and battery! 0.25"
LCD display has built-in backlight, alarm set, PM and snooze in-
dicators. Piezo buzzer 273-064 is ideal for alarm. Operates up to
a year on single 1.5V battery. Accuracy: =13 seconds per

oA 2TT-1005 St o i S e e e 19.95

Miniature Piezo Buzzer Element

Penetrating 6.5 kHz electronic tone. Can be driven by external
signal or self-oscillating circuit. 273-064 . . ............ 1.99

RAM Memory ICs
Low As 2

2102 1024 x 1 Array. Low-cost static memory chip.
16-pin DIP. Buy 8 and save!
2801, 2.49En. or 814,85

2114L 1024 x 4 Array. NMOS static RAM. 18-pin
DIF 27T8-2808 . - L s 108

Dual Analog Delay IC

102 —

Continuously Variable —
Many Audio
Applications

SAD1024A. "Bucket Brigade" device has 2 separate 512-stage
shift registers which can be used independently or in combina-
tion. Provides continuously variable electronic delay for complex
audio signals to create reverb, echo, phase shift, chorus and vi-
brato effects. Reliable NMOS design operates from single sup-
ply. With applications circuits and data. 16-pin DIP.

2;8-1?51 S e N o L 1 et s o o [k

WHY WAIT FOR MAIL ORDER DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

*Retail prices may vary at individual stores and dealers.

Radie fhaek

A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102

4" Cooling Fan

12¢

Super
Quiet
Operation

Ideal for cooling power supplies, microcomputers, hi-fi
and Ham gear. Delivers up to 70 CFM. Diecast venturi,
U.L. recognized motor. For 120VAC, 60 Hz.

273-241

OVER 7000 LOCATIONS IN 40 COUNTRIES

CIRCLE 34 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS
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N

100 W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
ower output will satisfy the most picky fans. A per-
ect combination with the TA-1020 low T..M. ste-
reo pre-amp.
Specifications:
« Qutput power: 100W RMS into 8-ohm
125W RMS into 4-ohm
» Frequency response: 10Hz - 100 KHz
» T.H.D.: less than 0.008%
= S/N ratio; better than 80dB
* Input sensitivity: |V max.
+ Power supply: =40V @ 5 amp
TA-1000 KIT
$51.95

Power
transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO
GRAPHIC EQUALIZER!!

Graphic equalizer have been used for years in sound
studios and concert arenas but were foo expensive
to be considered for home use. Now we offer you the
facility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-linearities of the combined speaker/room sys-
tem. Fantastic features as follows:

» 10 double slide controls for two channels

» Cut out rumble, surface noise and hiss

o Minimizes speaker/room non-linearities

o Frequency response from 30Hz to 16KHz

« 10 tone controls plus defeat, monitor and tape
selector.

o Control range = 12dB in 10 octaves {30Hz, 60Hz,
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, BKHz,
16KHz.)

« Operating voltage 117V 50/60Hz.

FACTORY ASSEMBLED UNIT, NOT A KIT
SPECIAL PRICE $117.00 ea

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ --3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pecs. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel

MARK IV KIT §31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!!/
SPECIAL $19.95

= proximity triggere

+ voltage friggered

= mechanically triggered

This alarm protects you and itself! Enlering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in voltage will also

trigger the alarm into action. If cables within pas-

senger compartment are cut, the unit protects itself

by sounding the alarm. 3-WAY PROTECTION!
All units factory bled and tested — Not a kil

30W--30W STEREO

HYBRID AMPLIFIER KIT

It works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not in-
cluded. It produces ultra
hi-fi output up to 60
walts (30 watts per
channel) yet gives out
less than 0.1% total har-
monic distortion between
100Mz_and 10KHz.

A S

W AT

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitivity: — 65dB = 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K chm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120d8
EM4RP $2.50 ea. or 2 for $4.50

e
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display
panel!!! This Mark Ill LED level indicator is a new
design PG board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range Is
very large, from —30dB to <4-5dB. The Mark Il in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up ‘with the
speaker output!
IN KIT FORM §18.50

BATTERY POWERED

FLUORESCENT LANTERN
MODEL 888 R FEATURES
* Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
= 9" 6W cool/daylight miniature fluores-
cent tube.
* B x 1.5V UM-1 (size D) dry cell battery.
« Easy sliding door for changing batteries.
S10.50 EA " Stainless reflector with wide angle in-
2 creasing lumination of the lantern.

STEREO AMPLIFIER

COMPLETED UNIT — NOT A KIT!
OCL'pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested, ready to work. Total harmonic distortion less
than 0.5% at full power. Output maximum is 60
watts per channel at 8. Power supply is 24 - 36V

bled $49.50 ea.
$ 8.50 ea.

AG or DC. Complete unit. A
Power transformer

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range of level indication
uses, output and input voltage, time related change,
temperature, light measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements as well as design problems caused
by using several units of varying size are substan-
tially reduced. 12 LEDs in one bar:
LED ARRAY

GL-112R3 Red, Red, Red $5.50

GL-112N3 Green, Yellow, Red  $6.50

GL-112M2 Green, Green, Red $6.50

GL-112G3 Green, Green, Green  $6.50

2.28"
B RR N

LED DRIVERS

1R 2406G is an |.C. specially designed to drive, 12
LED. The number of LED is lineally illuminated ac-
cording to the control voltage input terminal 21.
Operating voltage is 9 12V D.C.  §5.35 EACH

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case: mike is
6% " long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was
judged very good.

$16.50 T

FLASHER LED
Unigue design combines a jumbo red LED with an IC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA.

2 for §2.20 -
BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage supply. Amazing!
2 FOR $1.60

SW AUDIO AMP KIT

z 9 2 LM 380 with Volume Control
Iy Power Suply 6 18V DC
. ONLY $6.00 EACH

MARK 1l SOUND
ACTIVATED SWITCH KIT

A new designed circuit em-
ployed 2 1.C., a DPOT relay
with a led indicator. A con-
densor microphone comas
with the kit. The relay can
handle up to 200 watts con-
tact to allow to control most
things. Just click the finger,
the relay will close, the sec-
ond click will release it.
Sensitivity can be ad-

<7 lusted by an on board
y trim-pot. Operating
- voltage 9V D.C.

TY-18
§$8.50 PER KIT

PROFESSIONAL

PANEL METERS
S A, 0-50UA

00 ea.
E. 0-100vDC 9.00 ea.

=—— r——= Al meters white face with black
Tvoe MU-52E  gcates. Plastic cover.

LCD CLOCK MODULE!
+ 0.5" LCD 4 digits display « X'tal controlled cir-
cuits « D.C. powered (1.5V battery) « 12 hr. or 24 hr.
display + 24 hr. alarm set « 60 min. countdown timer
* On board dual back-up lights + Dual time zone dis-
play = Stop watch function.

NIC1200 (12 hr) $24.50 EA.
NIC2400 (24 hr) $26.50 EA

{SPECIAL} 0.5” LED $SALE
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Fealures: ® 4 digits 0.5" LED Displays ® 12 hours
real time format ® 24 hours alarm audio output
* 59 min. counldown timer ® 10 min, snooze contral
T ONLY $7.00 EACH
I¥ SPECIAL TRANSFORMER
§ FOR CLOCK

(FREE)

CIRCLE 38 ON FREE INFORMATION CARD

MINI-SIZED I.C. AM RADIO

Size smaller than a box of matches!
Receives all AM stations.
Batteries and ear phones included.

Only $10.50

12 DC MINI RELAY

6V SPDT 2 AMP "
12v SPOT 3 AMP |
12v DPDT 2 AMP |
12v 4PDT 3 AMP i

LINEAR SLIDE POT

5002 SINGLE
Metal Case 3 Long

2 FOR §1.20




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED
Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes. [deal
5’ for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power ftransistor,
heat sink, all other electro-
With Case Only nic parts and PC Board, light
$6.50 Per Kit tube not included!

NY SOUND DECISIONS!

! Solid state sound indicator operating

voltage 6Y DC 30uA. Small size ap-
§3.60 EﬁCH

proximately ¥a"x1%",

REGULATED DUAL

VOLTAGE SUPPLY KIT
=4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator 1.C.
Kit includes all electro-

\ ; nic parts, filter capaci-
% tors, 1.C., heat sinks
4 : and P.C. board.
§12.50 PER KIT

SUPER FM WIRELESS
MIC KIT — MARK I1I

This new designed circuit uses high

FEQ. FET fransistors with 2 stages

pre amp. Transmits FM Range (B8-

120 MHz) up to 2 blocks away and

J with  the ultra sensitive condenser

B, microphone that comes with the kit,

= allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts. OSC ceils, and P.C.
$11.50 PER KIT Board. Power supply 9V D.C.

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! §3.95 ea  Never worry about battery,
A Model F-179  because it has none! Easy
| to carry in pocket and handy

fo use. Ideal for emergency

light. It generates its own

electricity by squeezing grip

lever. Put one in your car,

boat, camper or home. You

may need it some fime!

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your
& speakers. A must for OCL
i circuits.
KIT FORM
$8.75 EA.

SPECIAL SALE
AA SIZE NI-CD PECIAL SAL

RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE

BECKMAN FET
LIQUID CRYSTAL DISPLAY

vaTra{I. sizle 2" x 1.2" 0-5" characters

reflective type. Foa g wa|
Model 737-01 — for clock 4 digits with 98°:88 |
PM, alarm. snooze, colen indicators. L. = i
Model 739-04 — for panel meter 4 _ 7279

digits.

Model 739-03 — for panel meter 3. | 8.8:8.8
digits with =+ sign and over range
indicator.

All displays include zeber connectors
and front bezel. With data sheets,
Your choice — any model $7.50 EACH

POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UAT23 and ZN3055 Power
TR oulput can be adjusted from
0-30V, 2 AMP. Complete with PC
board and all electronic parts.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

F39-04

1.C. TEST CLIPS

Same as the E-Z clips §2.75 =I

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply =
16V DC (not included). Power
band with (KF 1% == 3dB). Volt-

Super Bu
PR o8 age gain 334B. 20Hz - 20KHz.

Only $18.50

Model EB2116 (Continuous)
Model EB2126 (Slow Pulse)
Mode| EB2136 (Fast Pulse)
Comiruous Show pubse Fast pul
“C” SIZE BATTERY PACK
10 C size ni-cd battery in dng pack,
gives out 12.5¥ D.C. 1.8 amp per
hour. All fresh code, pull-out from
movie cameras. Can be disconnec-
ged to use as single c cells. Hard
to find $15.00 per pack of 10 batteries
RONIC ALARM SIREN
- COMPLETE UNIT
_’-WF.W_-_ Ideal for use as an Alarm Unit
‘ = or hookup to your car back-up to
make a reverse indicator. Light
Output up to 130dB. Voltage sup-
AU-999  $7.50 oply 6 12v
SUB MINIATURE
TOGGLE SWITCH
SPST 2 FOR 2.80 SPOT 2 FOR 3.20
6 AMP 125V AC CONTACT
fTRANSFORMERS
ALL 117 VOLT INPUT
4 AMP $8.50 EA.
3 AMP 5$10.50 EA.
3 AMP $10.50 EA.
3 AMP $10.50 EA.
0.8 AMP $2.50 EA.
0.5 AMP $2.50 EA.
120 MA $1.80 EA.
Ac POWER SUPPLY
Wall Type Transformer
12V AC Output 200 MA
16V CT AC Output 100 MA
6v NG Nutput 120 MA
12V DC Output 100 MA

$2.75 EA.
$2.10 EA.
$1.90 EA.
$1.90 EA.

With 20”7 Long Leads
In Black and Red Colors per pair
SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output.

Operates from one 9V battery, 28 pin :
dip; we supply llie dalas. §2.90 EACH m

SUPER 15 WATT

AUDIO AMP KIT

g Uses STK-015 Hybrid Power Amp
Kit includes: STK-015 Hybrid IC, power supply with
power transformer, front Amp with tone control, all
electronic parts as well as PC Board. Less than
0.5% harmonic distortion at full power YadB re-
sponse from 20-100,000 Hz.
This amplifier has QUAS] —
Complimentary class B out-
put. Output max is watt (10

'"'L#L szaéfsﬂnrasgn at 42, ONLY

. ULTRASONIC
'ﬁ %%, SWITCH KIT

1..

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.50

HICKOK LX303

DIGITAL LCD MULTIMETER
+ 3Y2 digits display + 200 hours SV
battery life « Auto zero; polarity:
overrange indication - 100MY DC
F.5. sensitivity = 19 ranges and
functions = D.C. volt: 0.1 MV to
1000V + A.C. volt: 0.1 V to 600 V
« Resistance: 0.12 to 20 M - D.C
current; 0.01 A to 100 MA

OUR PRICE $71.45

COMPLETE TIME MODULE
0.3 digits LCD Clock Module with month
and date, hour, minute and seconds. As

well as stop walch function!! Battery
and back up light is with the module

. Size of the module is 1" dia. Ideal for
use in auto panel, computer, instrument

and many others! $8.95 EACH

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 |.C. and
12V relay

$5.50 each

1 WATT AUDIO AMP/

All parts are pre-assembled on a i

mini PG Board. Supply Voltage 6 W

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
$1.75ea. 45V 9VD. 2 for $3.00

PUSH-BUTTON SWITCH

N/Open Contact
Color: Red, White, Blue, Green, Black

N/Close also Available
50¢ each
LARGE OTY. AVAILABLE

HEAVY DUTY
CLIP LEADS

e
§¥10 pairs — 5 colors Alligator clips on a

22" long lead. Ideal for any testing
$2.20/pack

FM WIRELESS MIC KIT

It Is not a pack of cigarettes. It is a
new FM wireless mic kit! New de-
sign PC board fits into a plastic
cigarette box (case Included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on =FMM2 KIT FORM $7.95

9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a
frequency response from OHz — 100KHz =0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli-

minate power fluctuation!
Specifications: = T.H.D. less than .005% - T.I.M.
less than .005% - Frequency response: DC to 100KHz
+0.5dB - RIAA deviation: =0.2dB - 5/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K - Output level: 1.3V * Max. output: 15V
* Tone control: bass ==10dB @ 50Hz/treble =10dB
(P? 15Hz + Power supply: +24 D.C. («? 0.5A

it comes with regulated power supply, all you need
is a 48V C.T. transformer @ 0.5A.  _JBec
ONLY $44.50
X'former

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x 3/ x %" rf,@i

Supply voltage 1.5V - 12V
Ideal for Alarm or Tone Indicator $1.50 eac

N FORMULA INTERNATIONAL INC.

AND um«m.ma cnanc:s Send $1.00

Under §5 For Detaned

-5 Catalogue

Minimum Order .00 alif. Hesidants 2 o ales Tax
Phone Orders Acceptad on Visa or MC ONLY, NO €.0.D./Store Hours 10-7 Men, thru Sat, —
12603 CRENSHAW BLYVD., HAWTHORNE, CA 90230 —_—

PHONE; (213) 373-1321 » (213) 678'5162

CIRCLE 39 ON FREE INFORMATION CARD

0861 HOHVW

w0
w



CALL TOLL FREE:
(8O0) 423-5347 USA
- . - - - - — o — - TN CALF

GIANT 1¢ SALE

LOCAL & CUTHIDE USA
(213) 8869200
S0-PRECISION RESISTORS, %, 1, & 2 watls. 1%, assorted types, (#363) .
$0-CIRAMIC CATS, amstd "ol & styles, incl; tubulars, NPO'S, #tcs, (#550)
LEX CONNECTORS, nylon, asst'd styles, colors, & # of cond, (nuu}

4-ROCKER SWITCHES, DPDT. solder eyelet terminals, (#3302 .
1-RELAY. BABCOCK 6VDC, SPST, plastic case (#5807)
1-25 AMP BRIDGE RECTIFIER, 50 5 IM (#5948)
S50-1N4000 RECTIFIERS, epoxy, axl

~HEAT SHRINK, Thermo-fil, useful m! of sim. shrinks 50%

IC SOCKETS DIP SWITCH COMPUTER
SALE SALE! GRADE

PENNY‘A‘pIN!! ® ighest quality contacn CAPACITORS
» Seafelsetail Cal Mo Poi.  Reg Sale pir
o Limitedd quantifies 1280 4 $110 TR Order by Cat Ho. 1119
Order by Cal Mo, 1117 and pin 1290 7 140 e Capacitance ;ono“""
Reg 1291 [} st e

C-10 DATA

ey

is&'::‘:&:‘z
2.

10-SLIDE SWITCHES, SPST, SPDT, etc. ail

ment, w/bub
0 UG, mates lo $0-239, A
1-I.I'I'E SENSITIVE UNIIUNC'IION TRANSIST

shapes and sizes, (#5927)

25-DTL's, |m prime, aul‘d nnp. elc., marked, (#3709)

o 100% material, (#3842) .
221)

nol, (#5227
Iﬂl'.l'mll (#5719

CASSETTES

Highest quality,

Spocled  with

ScotchBrand lape, WI. 2 oz

Cal Ne. 1142

$1.25

COLOR CODED 12 for $10
RIBBON CABLE

Flat  siyle, inbow colored,
Separates ke sip-cord 38 gage. 20 MODULATOR
conducion per inth wide "
Orfer by Cat' Mo 2147 and (k )
contlucton
Accepl composile video outpul
i;"'“’ 10/ 1Ll Trom computers, TV games, elc. Re-
5 ires WVDC, aperales on amy an- :
Ye ard BEW TV, ehapnel 2 pr 3, Com Calbag. 140434
- pletely shielded Mot In be umd o S
* where prohibited by Lw, W1 4 02, Cal No. 1936 & dik 10 oz. S145

Cal Mo 1975
$4 3for 510 HOW TO ORDER
Pay by check, Masterchan
TRANSFORMERS VEias ] aa COR]| Charge midae)

* Ordder by Catalog Number ploase nclude erpiiat
Description wl
W JA, 15V @ 500mA
metal encased
0V @ kA, dual primary,

100-FRE-FORMED ¥ WATTERS, popular nluu, some 5 & 10 %ers, (#1060}
4-PHOTO ARLINGTON TRANSISTORS, (#3278) ......
40-POWER RESIST , assorted types, includes 2 to 10 watters, (#228)
15-NE-2 LAMPS, neon red, for 1T10VAC, less resistor, (#1435) e
30-"CRIMP-ON" TERMINALS, rings and spades, for # 12-20 wire, (¥3955) _ .
50-ONE-WATT RESISTORS, pooular assort, some 5%ers, 100's of uses, (#3844)
30-FT. WIRE-WRAP WIRE, 30 ..u;-nl insulated, continuous length, (#3803} .,
&-5PDT MICRO SLIDE SWITCH, 3/7" cube, for PC moul!t. (#3429)
10-PR.-RCA PLUGS & JACKS, loanJ ers, elc., (#402) .
5-2N3055 HOBBY TRANSISTORS, 0-3, !13?711 .
6-SINGLE PIN MICRO GREEN LEDS, 3V, 10 mils, "pin heads", 100%, l“l)‘l

E-fUMBO l!D I.lns. 1.5-3V © 10 mA. 100% material, 100° 00's of uses, :nm:sl
: hatter Plastalloy, 13/16" dia. (l‘tﬂ’}
fheads, (#

;‘;‘E‘u 2K _ohm (dark) w
1- ‘l!\l'DC lm\", 180 eh M Tx1x1%" lﬂhd'il!’)?l

10-VOLUME CONTROLS, asst. nlm audio, and switch too! (#592) ,
60-PREFORMED DISC CAPS, handy assortment of values, marked, #1

40 CHANNEL only
CB BOARD $14.99

Poly Paks buys up factory close-out trom Hy-Gain .
ain! Boards have: Hestainked § Walt A!I!E
and Mod. Tramsistors, and Motorola M
10 mater converaion, (see

DISK/DISKETTE
s et @ LIBRARY CASES
Ferlect for sorage and mailing] Hi
mpact plastic case. holds up 1o 10

disks,

£8288. 8. .2888
R R

=
X1
e e )
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BuRRER

By

by retail
MINIMLA QIDEI $10. please
inclute phone mumber and map.

e you are  oedering
open frame . vces vaiiel thaw Lt day ol
1‘\ n Wlend, open lrame, te. SHIPPING: USA

‘ - .auvm&-mnnnwﬁ Fou
u\ r(; B00raA, mets
encased

2 f growsnd add 15€ for addrl . Fu
FOR 4. : B i

2N3904 /3906 STYLE
SWITCHING TRANSISTORS

Similae in  characieistics o e Some dems subject b
IN1904(1%0% family, perfect o prioe sale. We reserve the right
100°s ol wwitching apphications! 8 for s'l i ot qudntities
Cat N 1199 NPH  [sim b 241904 SEND TOR FREE CATALOG
Cat Now, 1140 PP [sim to 2N 1906) FEATUR
Computers and accessnries, disk
deives, printers, inbegrated cir

5'4” DRIVE ENCLOSURES Sl vl

® Figs Shugart, MPL Pertec, aml more! haooks,  software.  connec i,
pliss maiee and mare! The wides!
selection at the lo '}

511.00 for first 2 e, 55 fr vach
addrl I, CODs $1 addrl. Guar

continuing serisa “CB to 10" in 73 magazine), The
Eru Ilﬂ;l’cnblkl.l:lu offer you can't refluse. Wt. 9oz sls

[
spomsible  for  typograpl

2-DOUBLE-SIDED PC BOARDS, 3"x12" quality G-10 5, (#5694) .
&0-TUBULAR CAPACITORS, asst'd 1 to .1mi to 600 WVDC, (IMID)
6-MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., (#1258) .
10-TANTALUM ELECTROS, asst'd mini, axial, hermetically sealed, (#5848) ..
50-DISC TYPE CAPS, incl; NPO, hi-Q, mylar, ceramics, asst'd values, (#437)
60-COILS & CHOKES, assi'd RF, OSC, IF, parasitic types, (#35A297) .
6-SWITCHCRAFT PHONO JACKS, hi-Q, mount, teflon base, (#5119) .
30-SUBMINI IF TRANSFORMERS, aset. slug tuned, shielded, (#35A9) .
40-ADJUSTABLE FERRITE CORES, center cut lor hex adjust, (#5701)

10-PC TRIMPOTS, screwdriver adjust, assorted values, (#3346)

25-4" CABLE TIES, plastic, like Ty-wrap style, (#5217) . )
5-CRYSTALS, may include: CB, ham various shapes and sizes, (

3 MICRO SWITCIIES, SPST, NO conlacts, plungu style, snhin tabs, (I'i?l!l
65-MOLEX SOCKETS, "“on-a-strip”, for 8- in |

6-PAIRS 3V BATTERY CLIPS, w/red & black coL«md luds, (#2852)
6-LM340T VOLTAGE REGULATORS, 5 to 24 velts, TO-220, (#5897) .
40-POLYSTYRENE CAPACITORS, asst'd values lnd voll.qﬂ ('1'53]
15-THERMISTORS, resistors thal change with the unpmmn, (#2048
65-% WATT RESISTORS, asst’d values, metal film. marked, (#5797) . -
10-MODULAR SWITCHES, Centralab “'push-on’" , up n 4PDT, lu:lm
5-“MOTORS MOTORS", small, high qrcd asst'd sizes, Mvnc. lusm
50-MICAS asst. sizes-n-s incl. “silvers” too! IIS?SI 5
10-TRANSISTOR SOC npg and t;:ﬂ
4-HOBBY YOLTAGE IIGUI.A.‘?"OIS, LM- ﬁ:’! m., 0-3, (#3330A) .
12-PANEL SWITCHES, assorted slides, rotaries, mod etc. (#295) .
60-RESISTOR SPECIAL, % lo 1 wall, carbons, :nbo-!llm. m (435896) .
65-HALF WATT RESISTORS, asstd. carbons, :ubo-ﬂlnq, various values, (#454)
15-HUMBUCKER CONTROLS assorted values, manufacturers dump, :nmn
O 1-POWER TAB TRIAC . 100% orime, 400V 10A T0-220, (#6216) .

2 L L e
6 HZ. : ELECTRONIC TIMER BOARD
HY . GAlN ONE Aﬂ“ BANDIT We supply all electrical and electronic Microwave oven timer board - req's
"les parts, you supply labor & mechanical i

parts, tools, & case. 3 x 8 switch matrix. Make a 4 digit

e
S5BEINEBERE.

O L CCCELLLLL L

Singhe enchosare i hwo-piece meldl  Ca) No, 2055 Dual 107 B 559

comfruction, beige-tone. Dual (3t Mo 2245 Single 2 e 525
Emclomare e

plastic, ehareoal grey S as low as §25
19511 Business Center Dr. Dept. R3 Nor?hridge, Ca. 91324
CIRCLE 56 ON FREE INFORMATION CARD
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ELECTRONIC SUPERMAREET
P.O. BOX 619—(DEPT. R3) LYNNFIELD, MASS. 01940

Phone orders (617) 532-2323) — Use your Charge Card - Visa-MC-AE
TERMS: Add Postage; No. C.0.D."s— $10.00 Minimum Order
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B;uuy cn 12vDcC, 204, 20 N timer-runs on 115V 60Hz with data.
Only D T command of Fuar Mot "'ﬁ‘? 7C70005 . ‘.r?..' . (20A) e sd Turn things on or off, up to 3.33 hrs.
14 ;S?.lmf-:iuucm CHANNEL sn.%c'rgn EE'O‘EE“;C“‘"‘" fanDc, 154, ‘S‘L‘bl- Sh. wt. 8 oz. DICS0434 $4.88
$14.99 ISPLAY are all conve- Ni-Cad 'g‘.'.g'.;,' c.,,,'g,-,-,;;;l“s,,;;': 31or$12.88 D9ICSD434  $12.88/3
niently located where your l‘l.n'qr- do the talking. Buy! to 35VDC SO0
2 FOR s1 5 Dunl:clwuhiﬂ.wulumdwm tolor-coded, coiled Sh.Wt. 5 Lbs . 7C70243, . | $6.00 9" COMPUTER
heFar o e U Hp il AL e Logic B.5. Kit. s 1A Heatica. 3600 | MONITOR (Conrac)
7 Must be modified
5 To 24vDC R td & i
Sampa Sho Wit '; L adjustable, for sync. with data

40-TWO WATT RESISTORS, carbo-films, carbons, some s'hu.. lum
50-TERMINAL STRIPS, asst’d solder and screw types,

1-WATCH GUTS, LED, who knows how good, micro-di uﬁ: bounu lnsl‘l!)
10-1000V 1A RECTIFIERS, TN4DOT, y case, axial beads, (;
6-25 WATT PLASTIC POWER, mm‘"m TO-220, Mvclw, 3A, (w1706)

€039 used. L.P. $200.00-
AM!FM‘MPXSTEHEORECEWEE {green-phosphor).

- Y
*Close-out special "@ watts (RMS)/ f_'-?DWt-.ZBQ:%=B(EI1T5‘
channel *Tape inputs *Phono inputs

8k

ONLY $38.88!

asst. reners, dlldl’ eic. untested, (¥2226) .

82nB.LEE

-

P R

*Fully wired & ready to install in cab-
inet or wall *Cabinet umf;bln *Just
add  speak to of a4 m
quad P ilable *C i jax
panel & many other extras. L.P. was
5199 95. IC/FET. Sh. Wt. 7 Ibs.

COMPUTER DESK (For above) -
$28.88...36" x 24" x 28". - 9220482
ONLY $28.88!

KEYBOARD also- 9130159 - $28.33

SURPRISE,
auuuﬂﬂmfmmmnn assl {rom 5-100 m{d. (e4s3) .
1-LASCR OPTO COUPLER, type H11C3, mini dip, (#5700) .

10-UPRIGHT ELECTROS, 100% asst’d values and voltages, i'm
2-GE 3W AUDIO AMP, nr:c PA-T83 IC chip, mono, (#1522
1-MERCURY TILT SWITCH, N.C. rated 24YDC @ .05A, w/leads, (#5686) .
50-CAP SPECIAL. asst. values in mylar, mica, ceramic, disc, etc. w3775) ...
40-FEEDTHRU CAPACITORS, used lar‘lum RF, UHF :Ircd!rr. [=5668) ..
40-PLASTIC TRANSISTORS, asst'd untested and hobby, (#2604A) . ..

§-6Y INDICATORS, w/leads. test lamp manufacturers excess, (45093 .

4-!2 VOLT LAMPS, w/leads, popular voltage, 100°s of uses, (#5942) .

.12 ¥O.C SOLENOID. similar 1o Guasdisn 16.P. w/nlunger, % stroke.
m-axm ELECTROS, assorted values and capacitance, (#5901)
10-POWER TAB TRANSISTORS, NPN, plastic, TO-210, (#5629
&-PRECISION TRIM POTS, asst'd sl

20-TNAT48, 4 NANO, SWITCHIN
2-5,1V STUD ZENER, 10W, DO-4, 5% tol.

@=12 wis 9X0538 $49.88
@= Bwts 9X0296 $39.88

o
228,383,588

“AUTOMATIC RADIO" - SAVE $51.07!
AM/FM CAR RADIOS
Thm puchbutton radios with front/rear]
| & power switch/
burglar alarm control are completely built
up in Japan, but to get a low custom rate
the radio was assembled in Japan less dial
& face plate & Pointer. Wa supply stuff to
|f:|ut together a complete radio - all in
but all routed, just “smap in" grooves & :.'.mf;.":;g ;’ox::c:'m_m Stean:, Maca to
lue to get finished cabi ;
’As easy as 1,2,3. Try it and you will see. Sh We2 bel08N378 oo
We sall mmp‘ll. kit of two cabinets, 4 Car Stereos - YDS0402 $49.88
speakers good for 35 Watt (RMS), I cond for FREE cat'l. —visit our stores,

terminals, ducted port, grill stuff, & in- | 177 Wwashington St., Peabody, MA, or
structions.  Size: 17"Wx10%"Hx9%"D. | Towne Dumpe 777 So. Willow St
2 for$49.88  OAB0460  $49.88/pr. | .04 10 Woolco, Manchester, NH.

I 10% OFF §E EEE QEEEEE of over $10.00 from this ad! |

CIRCLE 7 ON FREE INFORMATION CARD
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3WAY SPEAKER KIT- $49.88/pr
Famous mfr. has enh'man not assembled

BhRRRE R RRRRYRBRRREY

.2 5mm
@-RESISTOR NET KS, assorted values |
VARACTOR DIODES, var. tuner capacitance, so pl. (n5887) .

DDDDUEIEIDDDUDE]DDUUU nDooooooooono
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SEND FOR FREE CATALOG

POLY PAKS®

P.0. BOX 942- R3

-ELECTRONICS

$0. LYNNFIELD. MA 01940

£ RADIO

CIRCLE 44 ON FREE INFORMATION CARD



DIGI-KEY
CORPORATION

Quality Electronic Components

o 1-800-346-51445
FREE 2 e )
218-681-6674 ol

DON'T FORGET OUR 1C.'S o RESISTORS e TRANSISTORS o CAPACITORS o DIODES o I.C. SOCKETS & PINS o SWITCHES

CLOCK MODULES e OPTOELECTRONICS ¢ BREADBOADING & TESTING DEVICES « DRAFTING SUPPLIES I3
DISCOUNTS WHEN COMPARING PRICES DATA BOOKS o HEAT SINKS o WIRE o TOOLS... AND MORE... WRITE FOR FREE CATALOG........

TEXAS INSTRUMENTS TIME-TEMPERATURE |NTFGR§TEID CIRCUITS . SILICON TRANSISTORS PANASONIC ELECTROLYTIC CAPACITORS
1458 T 1509 15 111 | ases cmos | UM s L EABMAL 1ADS VLT
s e 1 -

I.C. SOCKETS | PROGRAMMABLE MODULE e

*

*

MOLEX LC. SOCKET PINS

BAEEE
i
i

]

thsi
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$100.00 & Up ... No Charge : "~ $1000.00 & Up
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SOUND EFFECTS GENERATOR BASIC KIT
Mew Crabir ELECTRON)ICE A T PRESIILE T8 BUILD TOUR cwh
iO—lU EFFEETS C‘h!!ll’ﬂ! Ll A TORTUNE. WE SUPPLY

AKD DNILLED
IRSTRUCT 1DNS,
R CAPASLE OF
EWS, AVAPLANEE, CLOCKS, E7C.
or :h[ﬂ EXPINE| VI UNUSUAL
SUFPLY CHLY A FEW STANDARD MCSIEZTORE, CAP-
ACITORS, O TONCS, POTS, SPCARER, ZN2723 Tmang|sTom ano 3V

BATTERY. Bagic KiT cOWTAINIKE ]
M TITNTT, PC woans Caae3
wo instructione gy S5 95,
e e
INTZ22 |NANSIETOR FOR ASOVE LSRN - T E

IF YoU WMAYE ALREADY PLRCHASED ThE TITEVTT cwir EJ MAY, BUT
TnE PCROARD AND INETRUCTIONS GKLY. C2IBES

'CR SLAVE TRIGGER @ LED

LAS
/A}Kll'

WE BURPLY AL THE COMPONENT

[( ompuPro ]

ontinues to delive

16K DYNAMIC RAMs — 8/$87.20!

250 ns (4 MHz), 16K dynamic RAMs. Expand memary in
TRS-BO* -l and -il, Exidy, Apple, new PET, Heath HED, sic Add 53
for 2 dip shunts plus instructions for TRS-80* expansion

@D VEMORY ! D

Choose from unkil [sockets, bypass caps pre-soldered in place),
assembled. or boargs qualitied under our high-rebability Certified
System Component (CSC) program (200 haur burn-in, extensive (esting
imimediate replacement in event of fallure within 1 year of imvoice date]

STEREO GRAPHIC EQUALIZER & PREAMP
Octave-Band 50 hz to 12,800 18 CTS Slide controls

Assembled & tested $109.15

No additional components necessary

for 12 VDC operation
*American made
»Glass epoxy Double sided p.i.h. circuit board
*ALLEN BRADLEY Type M conductive
plastic volume control
=Adjustable input sensitivity: .3V to 3V RMS
(Bourns MFT Dual trimmer)
*BIFET Il Op amps: low noise, 13V/uS (TLO74)
*Bourns 2% Resistor networks
*1% Metal film resistors
sInstrument-type min. toggle switch
(on-off-22 db mute)
+2 accurate clipping lights: one on preamp stage,
one on EQ stage
*All3LED's are Hi-brignlnass types
(8mcd at 20mA DIFFUSED)

RADIO-ELECTRONICS

w
(=]

*Wiring & mtg. info included
80 WATT STEREO POWER AMPLIFIER
Assembled & tested circuit board.
American made $67.89(ClassB $61.90)
Ready to mount to heat sinks. Requires 27V
split supply, 125W.
* 40W/ch 8 ohm Class AB = .08% THD at 20 khz,
full power (.2% Class B)
* Slew Rate 33V/uS, low TIM = VI limiting
POWER SUPPLY KIT FOR ABOVE
Includes 125W xfmr, filter caps,
rect, schemo $33.00
Transformeronly $27.00 Schemo $1.00
NES41 80V Audio Power Driver  $3.80
TIP 31A npn, TIP 32A pnp 60V compl. drivers  $.51
TIP 35A npn 25A 60V output  $1.65
TIP 36A pnp compl to above $1.73
VARO 331X 100V 3A FAST RECOVERY rect $.53
MR 751 6A 50V rect $.83
ATO0uF/35V filter  $1.50
The brightest LED! Stanley SBR 5531
B8mcdf20mA diff  $.55
ALLEN BRADLEY type M cond. plastic dual
Aud. taper 100K, 1 cm cube
3mm (1/8") shaft w/mtg. hdw $3.75
ALL PARTS PRIME, NO SURPLUS.
MANY OTHER PARTS AVAILABLE. SEND $1.00 FOR
FLYER(WE INCL. WITH ORDER).
$10.00 MIN. ORDER
ONE DAY SHPMT 24 HOUR ORDER
LINE (209) 577-4256 VISA/M.C. QB ELECTRONICS
2131 STONE MODESTO, CA 95351

- B dNn el
BK Econoram** I1A 5-100 $149
16K Ecanoram [V 5-100 5288
16K Econoram VIIA-16  5-100 5299
24K Econoram VIIA-24  5-100 5419
16K Econoram [X-16 Dig Grp 5319
32K Econoram 1X-32 Dag Grp 5559
32K Econoram X 5-100 5545
32K Econoram X| SBC/BLC  n/a
16K Econoram XIIA-16  S-100 (1)  $349
24K Econoram XIIA-24  5-100 (1) 5469
32K Econoram XIIA-32  5-100 (1)  $579
16K Econoram X1V 5-100(2) 5299
16K Econoram XV-16 H8 (3] $3z29
32K Econoram XV-32 Ha 13) $599

**Tebsanam 1 4 vacerack of Gadseut Bieciranes
yitems (Ciomemes, Aiphy Ms

120 VAC = | [@ Wheel of >
Xenon Q} B Fortune ‘ '3
Strobe Kit »-{,{: :-—:_: 2, NI

Mounting Kit

carer m E-

12 sets for $1.00

RO170 GE Sub-C §

Rectifier Nicad c‘P[J

@ 5 1or$1.00 | ¢ - =
100 for $15.00 ] $2.00

Tube Specials | Alco Knob

Thnl Yo

Horu-
shoe

T[ﬁls CE res J..I: n L3 3 VISA* /Matier
J lil ELLOIn's wil agoress da¢
h cover mnin ¢ '\)j.l ine

@@@l@[lﬂt

2 for $1.00 2 1or $1.00 emn

= Minimum order $5.00
(% * Please include $1.00 for postage
CHANEY = Visa, MC and COD accepted
‘*. alectronics inc. = Phone orders are welcome
P.0. BOX 27038, DENVER, CO. 80227 (303) 781-5750

of unique items !

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 9461

d Tor our jant catalo

CIRCLE 67 ON FREE INFORMATION CARD CIRCLE 42 ON FREE INFORMATION CARD

BULLET ELECTRONICS

SE O] Sound Sffects Kit $16.95 XAN SUPER DIGITS

The SE-01 5 a complets kil that 6" JUMBO LED

contains afil the parts to build a

CIRCLE 45 ON FREE INFORMATION CARD

PO Box 4O1244R

programmable sound effects 7 SEGMENT
generator  Designed around
the new Texas Instrumenis RED

SNTE4T? Sound Chip, the
board provides banks ol MIN|
DIF switches and pots to
program the various com-
Bbinations of the SLF Cacillator,
VCO, Moise, One Shot, and
Envalope Confrols. A Duad Op
Amp IC iz used to implement
an Adjustable Pulse Genera-
tor, Level Comparator and
Multiplex Oscillator for even
mare versatiity. The 34° x &
PC Board features a protolype

99¢

6640 COMMON ANODE
6920 COMMON CATHODE

NOW A SUPER READOUT AT A SUPER BUY! These are factory fresh
prime LED readouls. not seconds or rejects as sold by olhers. Compare cur
price aﬂd send for yoms today, but hirry, the supply is limited!

E OR COMMON CATHODE

PDTENTIOMETEH ASSORTMENT

area to allow for user added Amix of new, panel mount 3/8” bushing pots in various values. Some dual,
circuitry, Easily pu rul'n-mg some with switches

to s ot 102,00

Phasor Guns, Elnm Trains, or

aimest an Infinite number of 1/2W RESISTOR ASSORTMENT

olher sounds. The unit has a A good mix of 5% and 10% values in both full lead and PC lead devices. All

multiple of applications. The naw, first quality
’ low price includes “all parts,

mssembly manual, programming charts, and detailed 76477 chip speci-

fications It runs on a §V battery (not included) On board 100MW amp

will drive a small speaker directly, or the unit can be connected to your

sterea with incredible results! (Speaker not included)

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with three oscillators, three
amplitude controls, programmable noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlled by 8 BIT WORDS. No external pots or caps
required, This chip hooked to an 8 bit microprocessor chip or
Buss (8080, Z80, 6800 etc.) can be software controlled to
produce almost any sound. It will play three note chords, make
bangs, whistles, sirens, gunshots, explosions, bleets, whines,
or grunts. In addition, it has provisions to control its own
memory chips with two |10 ports. The chip requires +5V @
75ma and a standard TTL clock oscillator. A truly incredible
circuit.

(Asst) 200 pieces 2.00
SLIDE SWITCH ASSORTMENT

An ouistanding bargain. Includes miniature and standard sizes and muiti-
position units. All new first quality, name brand switches. Try one pack and
you'll recrder more: SPECIAL — 12 for $1.20 (Assortment)

= T64TT CHIP IS INCLUDED. EXTRA CHIPS $2.85 EACH
» $16.95 LESS SPEAKER & BATTERY

From T..: TL490 BAR/DOT DRIVER IC. Drives 10
LED's with adjustable analog steps. Units are
cascadable up to 10 (100 steps). Drives LED's directly.
Great for voltage, current, or audio displays. Similar in

7 WATT AUDIO AMP KIT

TS
201 OF AMP 8 LEAD CAN yrm SMALL. SINGLE HYBRID IC AND
721 VOLT REG 10 LEAD CAN COMPONENTS FIT ON A 2° 2 3° PC
*13741 FET INPUT T41 MINI BIF 3/ ": BOARD (INCLUDED]. AUNS ON 12 VOC
31000 @ 15V COMPUTER GRADE 2. GREAT FOR ANY PROJECT THAT MEEDS
INA400 NPK GEN PURPOSE  B/100 J W' \yeypensIVE AMP. LESS THAN 3%

$14.95 W/Basic Spec Sheet (4 pages)
60 page manual with S-100 interface instructions and
several programming examples, $3.00 extra

NPN HIGH VOLTAGE 2.00

W4402 PNP COMPLINENT 8100
features to LM3914 with specs and circuit notes. INGOZB P.UT. W/SPECS 50 ;n]@sg‘u#:? COMPATIBLE WITH VCEO = 450 VDC IC = 3A (5A Peak)
295 \ t:!’:‘; el s $5.95 FOR TV HORIZONTAL SECTIONS: HIGH
= E.W ' “TH1S YOLT REG. 1A 15V ] VOLTAGE REGULATORS
& DIGIT AUTO/VAN CLOCK REPLACES: 2N5076, 2N5077, 2N5838, 2N5665,
1.1 OPTO ISOLATOR MINI DIF (] : BDY84, BU126, 25C2121, 2N5840, 25C1046,
*MEM B31 DUAL EATE MOSFET sttt gl i HOUSE # Ti
DWO0E PROTECTED SIMILAR o AUM NOOT! OMS 1 R
NEWITENMS b ‘i . rasrimg ﬁg M| % SEND CHECK M.0. OR CHARGE CARD NO
MY1624 VARICAP DIODE 10 FFD * EASY TO Aﬂ.‘,(u [}
LM3046  (CA3046) Transistor Array . ........ : L R i Tt + PHONE ORDERS AGCEPTED ON
RCA 40430 400V 6A TRIAC TO-66 .. TIP30 TAB PNP POWER 3100 * BRILLED & PLATED P BOARDS VISA AND MASTERCHARGE ONLY
CA3086 RCA Transistor Array ... MCIISIP FM IF. DISE IC ol $16.95 courerenn (214) 278-3553
MC1438R Power Op Amp/Driver .. ... & - . 12 vDC
MDICATES ITEM 13 “NOUSE NUMA * ADD 5% FOF‘ SHEPPING
1N4148 Brime;Eull:lead &0 s ULTR HIC RELAY KIT
LMma3zoz Quad Comparator... ED'S . L * TX. RES. ADD 5% STATE SALES TAX
25C1849  High Freq NPN TO-92 O g | wsaie s woe e A weto |+ FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
MPS A20 NPN GEN PUR MEDIUM RED (") 15 COMPLETE KiT ALL PARTS. (20% AIRMAIL) U.S. FUNDS ONLY
""""""""" WEDIUM GAN OF YELLOW [ | i

$21.50

free on reguedt




CONTINIAL SCIALINS COBPORAL

Logic Probe

= Compact circult powered =
Detects pulses as short as 50
psec m OTUTTUHTL CMOS

compatibility

34495

Mode| LP-1

Proto Board with
Built-in Power g
Supphes

L] ;nn 1-prool

Reg. 5154.95

$1 2995 Muﬂell PB-203A

7 \

B oo o

Reg. §130,00

*170

Function Generator
separate TTL
suunr Wive
Preassembled Prutu
Boards
“'""54995
5-way binding posts
3Y2-Digit 0.1% Digital

hasats  $15795
100 MHz 8-Digit Cmmter
PB-104
FJIIy
Capacitance Meter
= 9 ranges from 1999 pF to 199.9 uf

= Sine-. square-
fniangle- and
w 20 Hz to 100 MHz range = LED dsnlay I‘i IEQEUD
= Fully automatic  Reg L=
Model MAX100 5150 OD$1 2750
contains four OT- 59'5 sockels
seven OT-598 bus strips and four
= 0.1% of reading accuracy,= Auto
over and under range indication
TECHNICIAN AIDS .-._\

Weller* Xcelite'

Portable Digital
Capacitance Meter 4

- "rasu_ ] CBEMI:IHI:E fram

0. 1pF= E ranges for

accuracy and resolution = 4

digit easy-to-read LED display =
= (5% accuracy

3%2-Digit DMM
with LCD Readout

= (0,1% DC accuracy = 0.5
10D display for high
readability = 100uA current
range = 100uV. 100nA, 0.01
() resolution = Battery life of
over 100 hours = Shielded to
stay accurate in RF fields =
Low battery waming

Mndl 2815
Dual Trace 5" 30 MHz
Triggered Scope lg

= Rise time 11.7 nS or
fess = Built-in signal

delay line = Flat

response with smooth
rolloff past 30 MHz =
5mV/cm vertical sensitivity
Probes Included

Call for Discount Prices

SORLIP Cordless Soldering

Iron $2995

Attache [T ‘lk Thenmal-.
Style ..;,Hwﬁ njﬁ ﬁ“

Model TC100'ST

Model
5801

Econo- Lamp

£95279°% Nimmall
Service

Model 99-5M

S:xgng‘ 34750_ = Spring balanced arms »
EDSYN SOLDAPULLT®
Desoldering Tool*1595
=~ Model DS017

" gnamel finish = Colors: Red
Yellow, Blue, Black, Oyster
White. = UL for 80W
Model XL-3348  $7 §95

iy

HICKOK
3I] MHz

Portable

Frequency

Counter

Reg. 5130.00

RCA-
Super

'awn Moduiation % Model 388 $8§Q9

Purtahle VoM

\ I'u_fllzlull'(llt_e\:solcer
5\\0'

TELEPHONE

DEVICES

= 10 K} VAC
$1995

MURAPHONE

Cordless

Mu del VM520
Telephone
System

= 36 resistors
10 10 Mi2)m 1
0,22 u)

Reg, $49.95

CODE:4-PHONE
Telephone Answering

Model 1550
| Reg.583.95 u(‘ I!l Automatic Dialking Call Contral
$7495 Reg $399.95 Model 1400 R-g $349.95

|27 g8 1 *279% *199% s249%°

\( = GTE Flip- Phnne‘;

3795

A

Mud:l 1500

Circuit Tester
Finds faulty companents
guickly and ea:

Tension control knobs = Baked

RC Circuit Box [

capacitors (100 pf to

includes test leads

WAHL

Spot $9Q95

Sily

Y Weller'Controlled
Output Soldering

Model '-/VTCPN
Station  Reg 57750
$4 95

Magnifier Lamp
Precision ground and polished

magnification lens.g 95
L Model MG10A 49

169 SPECIALS _

ViZ -
Chro-Bar |

Model WR-538A
Reg §129.95

5

(1561
8

42,

Model WC 4124

BSR X-10

e odel 1479P

Sinclair
PDM 35

Reg, $69.95

$4995

TECH 310

= 22 MLY input
resistance = 10 Amp
AC/DC = 1500V Overioad
= 6KV Transient
Protection » 2 year
battery fife

=*130.

f 1
Simpson 461
Complete with nickel
cadmium batieries, AC
chargeriadapter. test

leads s1 4995
25 MHz

DuaITface i OI.:. |

Time Base ;- #5

LEADER

{Fe= LR |
RF Wide Band Signal
Generator model L56-16

= Solid state FET osclliator circuitry =
100 kHz to 100 MHz freq, range = 300
MHz on harmonics

Mudel 820

with Calibrated
Variable Delay

Model LBO-515A with probes
= | usec to 5 sec built-in delay

Transmtunzed
LCR
Bridge

Model LCR-740

» Highly accurate 3 digit readout =
Operates on one 9V battery or with AC
adapter = Measures inductance.
capacitance. resistance and loss factor

Trace Oscilloscope
Model LBO-508A with probes

Call for Discount Prices

TEREO PRODUCTS &' x9
gﬁal?sh %ar Stereos gp‘.s':ge

[\ 8-Track Tape Player with 314

wmr——=p% ANMFMMPX Radio BP2000-69TR

\'%,-.- = Model C-777 :5250 =20 nl;}—ace::ml na*ne:
Miniature High Fidelity

&~ Auto Reverse Cassette Tape

Bﬁﬂm Player with A/FM/MPX Radio - 3.\yay Stereo Speakers
ﬁ " Model CAS 909 7995 Wit speakers

—, Cassette Tape Player with Mnﬁld

) AM/FM/MPX Radio 55750 !

Model CAS-888 l':\ndel
7] 56950 pr Reg' §149.95

’f = [ig Cast Aluminum = Long Throw
T — Woofer = Soft Dame Tweeter

= Extended Midrange Speaker

w 80-20.000 Hz = 50W. 8 ohms

Stereo Power Booster /";’f:,"
Model POW-40
= 40W stereo

= 20W per channel 52495 1.

= Bass boost

Portable Uscllluscnpes
15MHz [
Dual Trace
Triggered ] q‘,"
Miniscope {@e=&s
536995“;!R Model M5-215

15 MHz Triggered Miniscope
Model M3-15  Reg. 5319 00‘26995

30 MHz Dual Trace

Triggered Miniscope
MndEIgMS-ZGU A 55500084 79

Chess Challenger 7

= 7 [evels of play W\
i
e |

Model BBC
Reg. 599.95
$7490
CANON Calculator
Portable Printer with
= Adding Machine Tape
3 Model P10-D

95

Remote Control for
Lights & Appliances

gdale N.Y. 11735

855 Conklin St. Farmin N

Ba“y\mencard L]
o &ésésse: Cha’f_.uone)‘ Order
"

xtra
ing and insurance €:
?l%ngt;‘zezslgems add appropriate sales tax

TouL (300)645 -9518

n N.Y. State call (516) 752- -0050

086F HOHVW

w
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e RADIO-ELECTRONICS

Associates, Inc.
Newton, N.H. 03858

2 MILESTONE
PRINTER OFFER!!!

used DAISY WHEEL TERMINALS
Featuring DIABLO "HYTYPE' PRINTERS

Fealuring:

*KSR & Plot Modes

«ASCII R8-232C I/0
=110, 115, 300 Baud Input

=0ual Pitch [10, 12)
«Plotter Capability

eMany More Exciling
Features!

1. EMM 4200A, 4K Static RAMs, Ceramic
A local memory boards manufacturer
closed. We bought the new memory
boards and took these 4200A static RAMs
out. They are tested and 90-day guaran-
teed 100% good.

Prime tested 4200A 4K RAMs $5.50 ea.,
32/$160.00, 300 pieces or more $4.50 ea.
2. 16K Dynamic RAMs . .. Set of 8 prime
chips, 200nS ceramic. Good for Apple
Il, TRS-80, Sorcerer Memory Expan-

in

when
hang

FCC

These used, cleaned and refurbished Daisy Wheel Terminals
feature the FAMED DIABLO "HYTYPE™ Daisy Wheel Printer
with its multitude of capabilities. Includes 1/80° horizon-

tal & 1/48" vertical spacing in the "PLOT" mode. sion.. o $ﬁ4 95

Limited Offer—____ Special Price 3. Power SCR’s (GECSDA) 1(!) volls @ 110
W

1 $15001 o ge95en

4, Squlrrel Cage Fans {Howard} $7.00 ea.
5. Power Diode IN1202A, 200 volt @ 12
amp. . ..4 for $1.00
6. LM 323 5 Volt 3 amps, voitage regulator
4.95 each or 10/45.00.

7. Super Saver. Micro PD411, Ceramic 4K x

WHILE THEY LASTH!

We also ofler many lypes of
“Selectric*” Printers, KSR, RO & More
FOR EXAMPL E ———
110" SELECTRIC Printer/Typewriter; Corresp. code
157 frame. hvy. duly 735-745 machine & solenoids. elc
Data & schemalics included. Tested & operational
Only $450.00 (Price inciudes crating & shipaing within the US|

Top quality AC-DC cassette recorder,
modified
hours of recording and playback of
true fidelity, distortion-free sound on
each side of cassette for a total of
10 hours. Unit has many special built-
features.
supplied. $155.00*

Record incoming and outgoing calls
automatically with this all solid state
unit connected to your telephone jack
and tape recorder.

Easily installed. No monthly charges.

corder mike or remote mike. 244 x 134
LR i

adjustable sensitivity. Voices or other {4 NS
sounds activate recorder. Uses re- Q

MICRO MINI MIKE

Among world's smallest, solid state,
self contained WIRELESS MIKE, Mer-
cury Bat. furn. Picks up most sounds
and transmits without wires up to 300
ft. thru FM Radio. Tuneable. Use as

TM ol 1M Corg 1 dynamic RAMs. .................... 8 for $10.00.
\5%\ 13" VIDED MONITORS: 115 vac 60 Hz ;ni:a.
d { (BNC). READY TO USE!N! a
YO\ Complerely Rabuli Only *99.901! w VISA x

34 x 1/2 $24.95

10 HOUR TAPE

RECORDER

to provide 5 continuous

TDK D-C180 cassette

Starts recording
phone is lifted. Stops when you
up, making a permanent record.

APPROVED $24.56*

VOX VOICE ACTIVATED

CONTROL SWITCH

Solid state, Self contained. Excellent 7

AMAZING ELECTRONIC

ampf.,

sitter,

alarm & alert system,
hot line, etc, 2-1/4 x

FCC Approved

Write or Call for Our Exclusive

Phone call Adapter $24.50%, VOX $24.95%,

MIKE $24.95*.

PERIPHERAL FLYER
(603)382-5179

#Mastercharge & VISA Accepled

DELTRONIKS

5151 BUFORD HIGHWAY .-p2s

(* plus $1.00 ea. postage & handling), 10 hr. Recorder
$155.00* (* plus $4.00 postage & handling). California
residents add tax. Mail Order, VISA, M/C, cod's okay,
quantity discounts available, Money back guar. Free data.

ATLANTA, GA 30340
404-458-4680

*Phone Crders Are Welcome
=Prices May Not Include Shipping & Handling

AMC SALES, Dept. 19 9335 Lubec St,, Box 928
Downey, GA 90241, Phone (213) 869-8519
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Test
Instruments

OSCILLOSCOPES
The 30 MHz Dual Trace
Oscilloscope with Delay

® 5mV sensitivity.

@ Built-in delay line.

@ Single shot trigger (CH-1, CH-2).

@ 5" P-D-A CRT assures brighter, sharper trace.

® 20 nSlcm sweep capability plus 11.7 nSec rise time.

usTPRICE: $1100 OUR PRIce: ¥990

8022A

NEW

DIGITAL MULTIMETERS

10,000 MQ resistance meas with conductance function
Extensive overload and transient protection

Rugged construction — MIL-T-28800

Hi/Lo power ohms for in-circuit resistance and diode testing
10 M input impedance doesn't load circuit

200 hour battery life — low battery indicator

Large LCD readout — 2000 counts

1 year calibration cycle — only 3 adjustments

One-hand operation

our price: $129

25 MHz Dual Trace,
Oscilloscope Delayed Sweep

® Sweep delay, continuously variable from 1 uSec
to 5 Sec

@ 5 mVIDiv, Vertical Sensitivity with =3% acc.

@ Rectangular CRT with internal graticule.

@ 14 nSec rise lime.

@ CH-1 or 2 trigger; HF filter; and TV sync.

LisT PRICE: $1530  OUR PRICE: 1377

8010A

OUR PRICE 3239
8012A

ouR PRICE $299

The 20 MHz Dual Trace
Oscilloscope

® Add & subtract modes (with CH-2 invert).

@ Front panel X-Y operaticn.

@ 17.5 nanosec rise time.

® Automatic trigger from either channael,
including TV sync.

® 059 0 880680000008

Large 3'4-Digit LCD's - view in any light
Conductance function - resistance to 10,000 MQ
AC measurements to 50 kHz and higher
True AMS for ac accuracy

Touch-Hold probe for tricky places (Option)
Diode test and low power ohms

One year accuracy reduces calibration costs
COMMON floatable to 500V

Recessed jacks reduce shock hazard
Current mode fuse protection to 8600V
Voltage mode transient protection to 6 kV
Autozero and autopolarity

AC or dc current to 10 amps with 8010A
Resistance resolution to 0.0010Q with 8012A
Built-in batteries and charger (Option -01)
Rugged enough for field or bench

® 10 mV sensitivity.

SEND FOR OUR CATALOG
LIST PRICE: $835 OUR PRICE: ‘751 -50

Call TOLL FREE:
The 20 MHz Single Trace

Triggered Oscilloscope

® Outstanding trigger sensitivity over
entire operational range.
@ 10 mV sensitivity and 17.4 nSoc rise time.
® X5 (£5%) d 5 100 nSicm
maxlmum speed for easy, praclse readings.

OUR PRICE: 522

LIST PRICE: $580

[8001526-2514+(201]227-7720
AMPOWER INST., INC.
26 JUST ROAD, FAIRFIELD, N. J. 07006

THE MEASUREMENT SPECIALISTS
“WE SERVICE WHAT WE SELL"

D = Mastercharge
N.J CALL: Bankamericard
st % and
FREE COD Accepted
TEST LEADS | 2dd $3.00 to
WITH EVERY | cover shipping
ORDER handling insurance
N.J. res. add
CALL 5% tax.
TODAY
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Z8001

$195.00 16BItCPU with wﬂmanlod address space
to B Megabytes.
28002

$150.00 16 Bit CPU with non mented address
space to 64K bytes.
ZB000ODB  $1500.00 A complete single board ZB00O
microcomputer system. Contains the
ZB002 mi ocessor, 16K words of
dynamic AAM, 2K word monitor PROM,
dual serial interfaces, four counter/timers
and 32 programmable paraliel /O lines,
All Products Stocked in Depth

Largest Zilog Inventory

ZB0-DMA
ZBOA-DMA

Z80-310/0
ZBOA-SI0/0

ZB0-510/1
ZBOA-SI0/1 4.0 MHz

ZB0-SI0/2 2.5 MHz

METAL POWER TRANSISTORS . T
Homotaxial — Best Quality MOS MEMORIES

60V NPN '
70V NPN MOS Static RAM's

160V MNPN
50V MNPN
195 100V NPN
2.50 160V NPN
Universal SCR

C106D .34 400V 5.0 AMP

2.5 MHz
4.0 MHz

2.5 MHz
4.0 MHz

2.5 MHz

ZBO-CPU' 25MHz § 9.95
ZBOA-CPU 40MHz 11.95

ZBO-PIO 25 MHz
ZBOA-PIO 4.0 MHz

Z80-CTC' 2.5 MHz
4.0 MHz
=

MICROPROCESSOR
CHIP SETS

Part No.

6800
6802

SRR

2N3054
2N3055
2N3442
2N37T1
2N3772
2N3773

TO-66
TO-3
TO-3
TO-3
TO-3

Part No.

B0B0A
8085

Price Part No.

6502
6504
6505

Price Price

$9.95

9.95
9.95

Part No.
1.50

2101
1.95 1K (256 x 4) 350ns 22 PIN
2102LFPC
1K (1K = 1) Low Power 350ns 16 PIN
2102LHPC
1K (1K x 1) Low Power
High Performance 250ns 16 PIN
2102-1PC
1K (1K x 1) 450ns 16 PIN
2102-2PC
1K (1K x 1) 650ns 16 PIN
P2111-25
1K (256 x 4) 250ns 18 PIN
P2112-35
1K (256 x 4) 350ns 18 PIN
2114L
Low Power 4K (1024 x 4) 300 ns

$5.95
12.95

$6.95
11.95

8212
8214
8216
8224
8226
8228
8238
8251

2.95
3.95
2,95
3.45
2.25
4.98
4.98
6.95

6810
6820
6821
6850
6852

3.95
3.95
3.95
4.25
3.95

6520
6522
6532
6551

6.95
9.95
13.95
13.95

EPROM’S

C2708

1K x8 450ns
TMS2716

16K (2K x 8) 450 ns

16K MOS DYNAMIC RAM's (16 PIN)

8253 14.95

(3 power supplies) T.I. Version

416-5 (300ns)
416-4 (250ns)
416-3 (200ns)

8255
8257
8259

5.75
10.95
14.95

Over 200K pieces in stock

o

LINEAR

I.C.'s

LMTI9CN-14
LM741CN-8
LM747CN-14
LM748CN-8
TBABIODAS
LM1458N-8
LM1488N-14
LM1485N-14
LEM3403N-14
LM3S0ON
LM4136N-14

LM301N-8
LM307N-8
LM30BCH
LM311N-8
LM3z24N

LMT23CN-14
LM725CN-8

"SOUND & MUSIC |
GENERATOR I.C.

Creates almost any type of sound, from music 1o
gunshots and explosions. High level op amp
outpul. 28 pm DIP, Operates from one SV battery.
‘With data,

Anywhere"

SN78477N (.600° centers)
SN76477NF (400" centers)
"New small package”

TEXAS INSTRUMENTS
Low Profile Sockets

Lowest prices anywhere for the
highest quality, an unbeatable combination.
Ower one million pleces in stock

Contacts Price Contacts
8 PIN .08 22 PIN 22
14 PIN 12 24 PIN .24
16 PIN 14 28 PIN

18 PIN

$2.49
§2.29

Price

“Lowest Price Offered %

9.95
10.95
11.95

C2716/TMS52516
16K (2K x 8) 450 ns

S

Special of the Month
EPROM
C2708-65/4708-6

1K (1K x 8) 650 ns
.-

1980 IC MASTER
JUST RELEASED over 2700 P

Complete integrated circuit data selector. Master guide to the latest
IC.'s nd

circuil

G g D a
device types listed. 5,000 new device lypes added. Complete new

section on MPLU boards & Systems
Free Quarterly
Updates Special

~MICROCOMPUT

NEC MICROCOMPUTERS
TK80A $299.00

Based on the BOBOA the board has both 1K
RAM and 1K electrically erasable PROM
expandable to 4K x 8 and BK x 8 on board
Complete with keypad with 25 real keys and
2 bright 500" digits for display.

E Synertek® sYm

Fully

(Single 5V supply — Intel version)

TMS4060-30

4K (4K x 1) 300ns 22 PIN

TMS4060-20

4K (4K x 1) 200ns 22 PIN
UART's

AY5-1013A

0 to 40K BAUD 40 PIN

AY3-1015

S

% 1K CMOS RAM
$6.90 |
]
1 4K CMOS RAM
SHIFT REGISTERS
3341PC FIFO 700 KHz
3341APC FIFD 1 MHz

3342PC B4 Bil Shilt Register
3347PC  BO Bit Shift Register

ECL RAM
10410ADC/HM2106

AGES

ts. 45,000

$75:40
$5.95

e

ER BOARDS

LED203
LED211
LED212

LED220

‘l‘ Rockwell International
AIMB5 §375.00

As a learning ad AIMBS gives you an

tested and RE502
based microcomputer system with a full sized
keyboard, an alphanumerc 20 character
display and unsquely, an alphanumeric
20 column thermal printer. An on board
Advanced Interlace Monitor program
provides extensive control and program
development functions. 1K RAM

LED224

FNDas?
FND3&7

FND500
FNDO507
FND560
-1 $239.00 FND567

tlested, doc

nd
microprocessor. 6-digit hex LED display, KIM-1 hardware compatibality
Senghe plus 5V power requirements.

%
UNIVERSITY MODULE

A complete learning aid thal in conjunction with the Tutonal Text olfers
hands on experience with microprocessors; 1/0, memory and assambly
language programming, Offers advanced features such as 45 key

exas Instruments TM390/189

a P riul 6502 8-t

ity = DL704

DL7O7

DL747 B30

$333.00 Co7%

PA4315-45L 4K [4K % 1) 450ns 18 FIN

D to 30K BAUD 40 PIN  Single 5V supply

5101
1K (256 x 4) 450ns 22 PIN Low Power

256 x 1 Bit Fully Decoded 15ns 16 PIN

L.E.D. LAMPS
T-1 3 mm Red

-1 3 mm Green

-1 3mm Yellow

=134 5 mm Red
LED222 -1% 5 mm Green
=134 5 mm Yellow
DISPLAYS
" Common Cathode
60" Commaon Cathode
{high brightness)
Commoen Cathode
Common Anode
Common Cathode
(high brighlness)
Common Ancde
[high brighiness)
Common Cathode
- Common Anode
Common Anode

ISOLATORS
Dual Opto Isolator

Quad Opto isolator

Opto Coupler
Opto Isolator

b Y ap
vectored interrupts, single bit
7 addressing modes

Opto Isolator
Opto Isolator
Opto Isolator

sel, muliiply and divide.
/O manipulation parallel 110 and

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over-the-counter sales.
12 Mercer Rd., Natick, Mass 0176
Behind Zayres on Rie

Telephone Orders & Enquiries (617) B79-0077

4800 D
MONTREAL, QUEBEC
H4P 2K5

Tel: (514) 731-741 Tel: (4

DOWNSVIEW. ONTARIO
M3H 559

MINIMUM CRDER $10.00 « ADD 52.00 TO
0 COVER POSTAGE & HANDLING

Foreign customars please remit payment on
an international bank draft or international
postal money order in American dollars

UFFERIN ST BAXTER CENTRE
1050 BAXTER ROAD
OTTAWA, ONTARIO
K2C 3P2

Tel.: (613) B20-9471

3070 KINGSWAY
VANCOUVER. B.C
V5R 547

16) 661-1115 Tel.. (604) 438-3321
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Radio-Electronics

YOU
DESERVE
IT!

GET IT /
EVERY MONTH! | i

Come on, treat yourself—and save money, too. Subscribe to Radio-Electronics today, and
make sure you get all of the most interesting, most exciting and authoritative electronics
reporting in any magazine, month after month. Don't miss a single one of the upcoming
issues jam-packed with new-equipment test reports, projects to build, servicing ideas, and
news of solid state, computers, hi-fi, hobbies and everything electronic. Save money, too—as
much as $5 off the newsstand price when you subscribe to Radio-Electronics. Come on, you
deserve it—check off the money-saving offer you prefer on the handy coupon, and start
enjoying Radio-Electronics every month.

ADAPTIVE NOISE FILTER TY ADD-oN

-6 24 v o bk D By raly werk
SATELLITE TV RECEPTION

e B vy Koy warn bn bl progeety

« K N Tamer ety
w2 LEAL Lib Tost Bagarty
= Wty Carwr = Lompmeent Loparts + Savvice Olat.

save on gas!

Enjoy the benefits of 20% better gas
mileage, quicker starting, elimination of
tune-ups, reduced pollution, and 50,000
miles on plugs and points.

Update your car with a TIGER solid
state electronic ignition system. Easily

J = $ C :
i Get The Authority—Every Month 4000 =3 :;ﬁﬂggfs in30 minutos syenen
E I .
: Name (Please print) ; (| Tiger 500 CD
i = e s
| City State Zip Code ¢l PIsIS Rl vy b g
i =1 | Postpaid USA.
| Indicate the offer you prefer: [] Payment enclosed (send one exira issus) %l Master Charge & Bank Americard accepted.
| Yoar—12 i ONLY $13.00 =1 | e
l O ?Yo:asrav;";;.ag?ﬂ newsstand price.) (= Bilime E . '—?ﬁ:star Corporation
[]2 Years—24 issues ONLY $25.00 [[] Check here if you are extending or renewing your & ]
: (Save More! $5.00 off newssfand price.) subscription. 'E i Phone (303) 243-5200
1 Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. = i P.O. Box 1727
Mail to: Radio-Electronics @ 2
i SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 - Grand Junction, Colorado 81501
B oo oo o N O N N NN O NN OGS ONN NN E EEN NEN RN N NN N S W
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ALARM CLOCK KITS:
4 Digit .5”
Here it is! The first of several quality kits we have been asked
for: Here is what you get — unbelievable as it may sound...

National - 5375AA Clock Chip
Bowmar Clock Stick Readout (L.E.D.) 4 digit - 1/2"

Transitors \
Push Buttons for time set NEW L]
$9.99

Toggle Switches for alarm
Filter cap
1N4000 series diodes
P.C. Board $2.25
Plug In
Transformer $1.50

1N4148
Case $3.50

D.C. MODEL

Resistors
Transducer (Speaker) for Alarm

Same as above except it includes 60 Hz timebase.

This Kit Includes:

LED Lamp for alarm indicator
National 5375AA Clock Chip
Bowmar Clock Stick Readout - (L.E.D.) 4 digit - 1/2"

Transistors

Push Buttons for time set NEW‘.
Resistors 0“‘33“

i $12.75
60 Hz time base 5

Disc caps
P.C. Board $2.25 Case $3.50

oROER
LA
G\‘Aaol\

RADIO-ELECTRONICS

8

We bought 350,000 LED's.
And you get the savings.
Reds, greens, yellows, orange, small, medium, large.
Bags of 25- mixed $2.75. That's only 11¢ each. Compare
this bargain up to twice our price.
FACTORY PRIME
Bl - Polar LED 59¢ ea. or 10 for $5

LAB-BENCH VARIABLE POWER SUPPLY KIT
5 to 20 VDC at 1 AMP. Short circuit protected by current
limit. Uses IC regulator and 10 AMP Power Darlington. Very
good regulation and low ripple. Kit includes PC Board, all
parts, large heatsink and shielded transformer. 50 MV. TYP.
Regulation. $15.99 KIT

Sonalert” on P.C. Board

Direct from a radar detector manufacturer! 4-741 on aboard
- plus 12 capacitors, trim pot and many usable components
plus a Mallory Sonalert® - well worth the price of the board

alone - while they last - $250 ea.

MICRO MINI
TOGGLE SWITCHES

6 for $5 with hardware.

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE Il
VERY LIMITED STOCK! "MAGAZINE SPECIAL" - 8/$79.50

Digital Research: Parts
(OF TEXAS)
P.O. BOX 401247B GARLAND, TEXAS 75040 = (214) 271-2461

| TERMS: Add 50¢ postage, we pay balance. Orders under $15 add 75¢ handling

No C.0.D. We accept Visa, MasterCharge and American Express cards. Tex
Res. add 5% Tax. Foreign orders (except Canada) add 20% P&H 80 Day Money
Back Guarantee on all items. Write for our free catalog full of many useful
bargains




Low Cost...High Performance

600 mHz COUNTER

$99'95WIRED

Low cost, high performance, that's the DM-700. Unlike some of the
hobby grade DMMs available, the DM-700 offers professional quality
performance and appearance at a hobbyist price. It features 256
different ranges and 6 funotions, all arranged in a cenveniant, easy to
use format. Measurements are displayed on a large 3% digit, 'z inch
high LED display, with automatic decimal placement, automatic
polarity, and overrange indication. You can depend upon the
DM-700, state-of-the-art components such as a precision laser
trimmed resistor array, semiconductor band gap reference, and
reliable LS| circuitry insure lab quality performance for years to
come. Basic DC volts and ohms accuracy is 0.1%, and you can
measure voltage all the way from 100 uv to 1000 volts, current from
0.1 pa to 2.0 amps and resistance trom 0.1 ohms to 20 megohms.
Overload protection Is inherent in the design of the DM-700, 1250
volts, AG or DC on all rariges, making it virtually goof proof. Power is
supplied by four ‘C’ size cells, making the DM-700 portable, and, as
options, a nicad battery pack and AC adapter are available. The
DM-700 features a handsome, jet black, rugged ABS case with
convenient retractable tilt bail. All factory wired units are covered by
a one year limited warranty and kits have a 90 day parts warranty

Order a DM-700, examine it for 10 days, and it you're not satisifed
in every way, return it in original form for a prompt refund.

Specifications

DC and AC volts: 100 pV to 1000 Volts, 5 ranges

DC and AC current: 0.1 pA to 2.0 Amps, 5 ranges

Resistance: 0.1 to 20 megohms, 6 ranges

Input protection: 1250 volts AC/DC all ranges fuse protected
for overcurrent

Input impedance: 10 megohms, DC/AC volts

Display: 3% digits, 0.5 inch LED

Accuracy: 0.1% basic DC volts

Power 4'C’ cells, optional nicad pack, or AC adapter

Size: 6"W x3"H x6'D

Weight: 2 Ibs with batteries

Prices

DM-700 wired + tested . .
DM-700 kit form

AC adapter/charger
Nicad battery pack
Probe kit .

TERMS: Smisiacilon guaraniaed ar
money refunded, COD, add $1.50. Min-
imum_ order $6.00. Orders under
P it o s ki
5%, NY rosidents. Sad 7% ™ °

T charge m
i

$99'95W|RED

The CT-70 breaks the price barrier on lab quality frequency counters.
No longer do you have to settle for a kit, half-kit or poor performance,
the CT-70 is completely wired and tested, features professional
qualily construction and spooifications, plus ic covorod by .. ona yoar
warranty. Power for the CT-70 is provided by four ‘AA’ size batteries
or 12 volts, AC or DC, available as options are a nicad battery pack,
and AC adapter. Three selectable frequency ranges, each with its
own pre-amp, enable you to make accurate measurements from less
than 10 Hz to greater than 600 mHz. All switches are conveniently
locatec: on the front panel for ease of operation, and a single input
jack eliminates the need to change cables as different ranges are
selected. Accurate readings are insured by the use of a large 0.4 inch
seven digit LED display, a 1.0 ppm TCXO time base and a handy LED
gate light indicator.

The CT-70 is the answer to all your measurement needs, in the
field, in the lab, or in the ham shack. Order yours today, examine it for
10 days, if you're not completely satisfied, return the unit for a prompt
and courteous refund.

Specifications

Frequency range:
Sensitivity:

10 Hz to over 600 mHz

less than 25 mv to 150 mHz

less than 150 mv to 600 mHz

Stability: 1.0 ppm, 20-40°C; 0.05 ppm/“C TCXO crystal
time base

Display: 7 digits, LED, 0.4 inch height

Input protection: 50 VAC to 60 mHz, 10 VAC to 600 mHz

Input impedance: 1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range

Power: 4 'AA cells, 12 V AC/DC

Gate: 0.1 sec and 1.0 sec LED gate light

Decimal point: Automatic, all ranges

Size: 5 "W x 1%''H x 5%"D

Weight: 1 Ib with batteries

Prices

CT-70 wired + tested : $99.95
AC adapter ... 4.95
Nicad pack with AC' adapter!charger 14,95
Telescopic whip antenna, BNC plug 7.95
Tilt bail assembly : ; 3.95
CT-70 Kit Form.. 75.95

mmseu alammmt:s

BOX 4072, ROCHESTER, N.Y. 14610
PHONE ORDERS CALL
(716) 271-6487
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— Olson Electronics
RADIO-ELECTRONICS does not assume 68 ks
AT onComputing e 16
any responsibility for errors that may i :
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GENERATOR/ENCODERS 67 Chaney Electronics.............ccccoevevveevennnns 96
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clearly readable printouts

clearly remarkable price

The 625" Heathkit H14 Printer. You'll pay hundreds
more for a printer with its features.

Where else can you buy a microprocessor-
based printer with the H14’s features and
copy quality for under a thousand dollars?

The Heathkit H14 prints up to 165 charac-
ters per second, one full line every two
seconds.

5 x 7 dot matrix and finest quality impact
printhead give you clear, easy-to-read
images.

All functions are microprocessor-con-
trolled for reliable performance and more
efficient use of your computer.

You get:

e Standard 96-character ASCI| set—UPPER
and lower case.

® Operator or software selectable line
width: 132, 96 and 80 characters per
line.

e Compatibility with any computer having
RS-232C or 20 MA current loop serial
interface with handshaking.

® Sprocket paper feed, with adjustable
spacing, keeps paper moving smoothly.

® “Paper out” and “paper jammed” sig-
nals prevent loss of data.

FREE CATALOG See the complete line of

Heathkit Computer Products,
including printers, video terminals, floppy disk sys-
tems and software, in the new, 104-page Heathkit Cat-
alog. It describes nearly 400 exciting kits for your

® Selectable baud rates from 110 to 4800.

® Convenience of standard fan-fold paper,
2.5 to 9.5 inches wide.

® Chrome wire rack keeps paper neat.

Price includes connecting cables, paper
rack and ribbon. Just add paper and you're
ready to run. And service on the H14 is
close by at any of 55 Heathkit Electronic
Centers throughout the U.S.

Complete details on the remarkable H14
are in the newest, free Heathkit Catalog.
Send for yours today or pick one up at your
Heathkit Electronic Center.

home, work or pleasure — all at build-it-yourself sav-
ings. Send for yours today or pick one up at your
Heathkit Electronic Centerf where Heathkit Products
are displayed, sold and serviced. See your white pages
for center nearest you.

*In kit form, F.0.B. Benton Harbor, MI. Also available completely assembled at $895 F.O.B. Benton Harbor, MI. Prices are subject to change without notice.

tUnits of Veritechnology Electronics Corporation

Heathkit

Heath Company, Dept. 020-634, Benton Harbor, M1 49022
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...SPECIFICALLY
ENGINEERED TO TAKE
OVER THE FIBERGLASS ¢
ANTENNA MARKET?!

AMA)

6 YEAR GUARANTEE AGAINST CHIPPING, PCELING,
CRACKING, CRAZES, RUST..._.ANYTHING !!!

) A1) 2, IT MOUNTS
MOUNTS_  THROUGH THE

TRUNKE
LIPS
3 IT SN s o) ;
MOUNTS Z
ANYWHERE! Z
:- =S - —‘-‘- &) f
£ THE CONE 5THE WHIP
MOUNTS SCREWS &
WITH A INTO THE IA
QUARTER- ‘\ TOP OF ﬂ\
TURN. .  THE Cone. B =

«+ . Sold exclusively by‘x\merican K40 Dealers throughout the U.S. & Canada.
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