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When's the last time
you had a nice chat withan

integrated circuit? All you need knows, 16 LEDs are
is something to translate what's hap- better than one. Because
pening in its simple little logical mind. with just a glance, you can see inputs
Something like our popular Logic Monitors. affecting outputs, a whole IC at a time.
CliponeontoanIC—anyDIPupto 16 You can watch counters count,
pins—and the 16 LEDs atop our Logic decoders decode, logic think its way
Monitor flash to the rhythm of the state of through. And the more you watch it, the
each pin. You have, in effect, 16 tiny logic more it tells you. You'll call it smart, a
probes in one pocket-size circuit-powered timesaver, We just think it's logical.
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The Personal Computer Line
by OHIO SCIENTIFIC

Personal Computers

C1P: $349 A dramatic breakthrough in price and performance. Features
OSlI's ultra-fast BASIC-in-ROM, full graphics display capability, and large
library of software on cassette and disk. including entertainment pro-

grams, personal finance, small business, and home applications. It's a
complete programmable computer system ready to go. Just plug-in a
video monitor or TV through an RF converter, and be up and running.

15K total memory including 8K BASIC and 4K RAM—expandable to 8K.

C1P MF: $995 First floppy disk based computer for under
$1000! Same great features as the C1P plus more memory and
instant program and data retrieval. Can be expanded to 32K static
RAM and a second mini-floppy. It also Supports a printer, modem,
real time clock, and AC remote interface, as well as OS-65D V3.0
development disk operating system

Professional Portables

C4P: $698 The professional portable that has over three times the display
capability of C1Ps. Features 32 x 64 character display in up to 16
colors, graphics, audio output, a DAC for voice and music genera
tion, key pad and joystick interfaces, AC remote control interface
and much more. Utilizes a 4-slot BUS (2 used in base
machine), 8K BASIC-in-ROM, 8K of static RAM and audio
cassette interface. Can be directly expanded to 32K
static RAM and two mini-floppy disks

C4P MF: $1695 The ultimate portable computer
has all the features of the C4P plus real time clock,
home security system interface, modem interface,
printer interface, 16 paratllel lines and an accessory
BUS. The standard machine operates at twice the
speed of currently available personal computers (with GT option it runs
even faster!). The C4P MF starts with 24K RAM and a single mini-floppy and
can be directly expanded to 48K and two mini-floppies. Available software includes games. personal.
business, educational and home control applications programs as well as a real time operating system.
word processor and a data base management system

*Monitors and cassette recorders not included. Ohio Scientific offers a combination TV/Monitor (AC-3P) tor $115

Home/Small Business Systems C8P DF: From $2597 The ultimate

' Home/Very Small Business Computer at a
C8P: $895 same great features as the C4P in a tremendously expandable “main-  personal computer price. Features 32K RAM
frame package:’ Features over three times the expansion capability of the C4P for (expandable to 48K) and dual 8" floppy disks
advanced home and demanding business applications. Can be expanded to 48K RAM (stores eight times as much information as a
dual 8" floppies, hard (Winchester) disks and multiple I/0 devices such as Voice I/0 and mini-tfloppy). Has all personal computer
a universal telephone interface. capabilities including 32 x 64 display. color

graphics, sound, DAC, joystick interfaces,
home features including rea!l time clock, AC
remote interface, home security and fire
detection interface and can be expanded to
include voice I/0 and a universal telephone
system for answering and initiating calls! Its
large memory capability and 8” floppies allow
it to run most Ohio Scientific business system
software including a compete accounting
system, word processor and information
management system

The C8P DF is designed to be the "‘Brains’' of
the home of the future and the small business
office of the future!

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101
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The new Heathkit Hand-held DMM

Top performance
and easy operation

make the Heathkit IM-2215
your best buy in a solid-
state, hand-held multimeter!

The new IM-2215 brings you features you would
only expect in hand-held digital multimeters
costing much more! Take measurements with
outstanding accuracy — DC voltage, *.25%
AC voltage, +.5% — DC current, +.75% — AC
current, +1.5% and resistance, *.25% (basic)!
Alternating high-low resistance test voltage
makes measuring semiconductors or in-circuit
resistance easy! One-hand operation, a large
3%2-digit LCD display and built-in calibration
references make the IM-2215 ideal for iield use.
A pivoting stand adapts it to bench use. The
low-drain circuitry stretches typical alkaline
battery life to 200 hours! Battery condition is
monitored, and a LO-BAT indicator warns you
of the last 20% of battery life.

You can easily assemble the IM-2215 in just one
night, with the help of the clear, concise Heath-
kit assembly manual. And if you need advice or
service, experts are as close as your telephone!
It operates on 9-volt battery (not included), or on
120 or 240 VAC with optional cords. The latest
technology and traditional Heathkit value is now
built into a new hand-held digital multimeter
weighing only 14 ounces!

HEATH If coupon is missing. order from:

Heath Company. Dept. 020-590
SCUCUMCEE L Benton Harbor, MI 49022

ORDER YOURS TODAY'!

-every feature you need
_ata GREAT LOW PRICE

® Measures voltage, current and
resistance
® Easy one-hand operation
® Big, easy-to-read LCD display
® Separate voltage and current
inputs for circuit protection

® Single PC board for simple,
quick assembly

EASY
ONE-EVENING
KIT ASSEMBLY

only $9495

Mail Order
Price

For fastest delivery, use

the Heathkit Hot Line CALL (616) 982-3411
'-Send t0: Heath Company, Dept. 020-530
' Benton Harbor. MI 49022

Please send me...

Heathkit Hand-Held DMM(s) (IM-2215)
@ $94.95 plus $1.75 shipping and handling each

Rugged Leather Carrying Case(s) with Belt Loop for IM-2215
(IMA.2215-1) @ $14.95 plus $1.60 shipping and handling each.

120 VAC Outlet Cordl(s) for IM-2215 (PS-2350) @ $4.95 plus
$1.75 shipping and handling each.

Total betore shipping & handling.
Michigan residents add 4% sales tax
Add shipping & handling

®» » o »

| Total
I check [ money order [ VISA [ Master Charge: Code #

Acct. # Exp. Date

Signature
(Necessary to send merchandise)

Name -
(Please Print)

Address

City State Zip

Prices are mail order and subject to change without notice. GX.370
h__—__—__——_—_

I
I
!
I
|
I
|
]
I
-]

CIRCLE 100 ON FREE INFORMATION CARD



Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Electronics publishers since 1908

BUILD 43 TRS-80 Breadboard interface
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This is one of the most exciting
computer projects we’'ve seen.
it will enable you to interface
almost any prototype circuit to
a TRS-80 computer. Modified, it
can probably do the same job
for any other computer system.
If you’ve got a computer, this
story is must reading. If you
don’t own a computer, read this
article first.....story starts on
page 43

TELEPHONE DIALER Roundup. Some even
come equipped with a calculator and clock.
Story starts on page 48.

JUST ONE OF THE MANY desoldering tech-
niques illustrated in this issue. To see the other
approaches you should know about, turn to
page 67
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submitted manuscripts and/or artwork or photographs if
their return is desired shouid they be rejected. We
disclaim any responsibility for the loss or damage of
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hniques and itic and technol | developments.

Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility 1or=ihe safe and proper

functioning of reader-buiit projects based upon or from plans or information published in this magazine.
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FCC’s satellite go-ahead: Quietly and without fanfare, a
policy change was made by the FCC that could open the
way to a boom in satellite reception in American homes.
The Common Carrier Bureau reversed its long-standing
policy of restricting the ownership of earth stations to busi-
ness users and decided it will ““routinely’’ grant applications
made by private individuals. Unless countermanded as a
result of pressure from broadcasters and others, this
means the start of the satellite-to-home transmission era. A
few hobbyists have already built their own earth stations,
and the pace will now accelerate, perhaps touching off a
gold rush to develop a low-cost ready-made antenna-con-
verter combination.

Foiling TV-nappers: Hobbyists who want a free ticket to
see pay-TV programs on their home satellite rigs may have
to be cryptoanylists as well as electronic technicians. Antic-
ipating the FCC's ‘‘decontrol” of earth stations and
alarmed by illegal reception of its programs by some
cable-TV systems, Home Box Office has embarked on a
top-priority search for an ultra-secure encoding system.
The system would be installed simultaneously at all cable
systems authorized to carry HBO programs, and presum-
ably the code would be changed frequently—perhaps
every day. The main requirements, says HBO, are extreme
security and acceptable cost. HBO's priorities on security
are so high that an official said a contract would be
awarded to ‘“‘the first company that comes through the
door’ with such a system, which HBO believes doesn’t
exist yet. A multi-million-dollar contract awaits the person
or company coming up with a secure encoding technique
acceptable to HBO and other cable companies.

Please note that despite the FCC’s new policy, unautho-
rized interception of pay-TV programs is still illegal, by sat-
ellite or any other means. Pay-TV systems point out it's a
violation of the Communications Act’s provisions forbid-
ding interception of private communications as well as the
federal copyright law and most states’ *‘theft of services”
laws.

From space to you: Comsat, America’s congressionally
mandated monopoly in international satellite communica-
tions, shook up the establishment with its disclosure that it
wants to provide direct pay-TV service to ‘“millions of
American homes” by broadcasting two to six channels
directly to small rooftop antennas. Comsat said it would be
ready to start the service by 1983, but conceded it woulid
take many years more before governmental roadblocks are
cleared away. Comsat's proposal envisions a monthly
fee—designed to be less than a family would spend for one
night at the movies—to cover antenna and converter hard-
ware as well as programming.

Direct satellite-to-TV-set experiments have been con-
ducted in Canada, India and Japan, to supply remote rural
areas with service, and this technique is being widely dis-
cussed in Europe as the wave of the future. But although
cable TV systems receive their pay-TV programs via satel-
lite in the United States, the subject of regular direct broad-
casting to homes (as opposed to the interception of broad-
cast links) has never before been openly proposed here by
influential sources. Comsat said it had already opened dis-
cussions with program suppliers. Most strongly affected by

any such undertaking would be local TV stations, which are
already beginning to protest vigorously—arguing that even
though the initial proposals envision only pay-TV program-
ming, the authorization of direct satellite broadcasting
could eventually result in the addition of commercial chan-
nels, put local broadcasters out of business and stifle chan-
nels for local expression and local news coverage. Most
cable-TV operators also oppose the proposal, and their
argument is that broadcast programming must be limited
by spectrum availability, while cable theoretically could
provide hundreds of channels. But some major pay-TV pro-
ponents may not protest so loudly—seeing an opportunity
to join in a nationwide satellite operation themselves.

Any such satellite broadcasting operation presumably
would require a great deal of technical as well as economic
and political consideration by the FCC. Quite likely the
transmission would be in the 12-gigahertz band, to permit
the use of small receiving dishes. Those frequencies aren’t
allocated to satellites in the United States, although they
are in other countries.

3M into videodiscs: Videodisc fever is spreading. One of
America’s top industrial firms, 3M, has decided to go into
the mastering and pressing business ‘‘for any viable video-
disc system.” It will start before the end of 1980, its first
project being the manufacture of industrial-educational
discs for the Thomson-CSF optical system. Although this
system has been out of the limelight for a year or more, it
was one of the first to be developed. It differs from the
technique used in the DiscoVision records played on Mag-
navox and MCA optical players in that its discs are trans-
missive rather than reflective. In the Magnavox-MCA play-
ers, the laser beam is reflected by the disc to a light-sensi-
tive detector. Thomson’s discs are transparent and the
laser light shines through the disc to a detector on the other
side, being modulated (like the reflective system) by pits in
the disc. The French company claims three advantages for
its system: (1) Being uncoated, the discs are simpler to
manufacture. (2) The discs can be made thin and flexible
and can be sent through the mail in thin envelopes. (3) Both
sides of a disc can be played in sequence without turning
the record over—by simply refocusing the laser to play the
tar side after the near side is finished.

Thomson is still vague on its plans for the consumer
market. It will build no more than 1,000 players in 1980 at
about $3,000 each for business and institutional users.
Each disc can play for up to 30 minutes per side.

While Magnavox was continuing to enjoy a monopoly on
players for the home, this seemed destined to come to an
end soon. Players built in Japan by Universal-Pioneer, a
jointly owned subsidiary of MCA and Pioneer Electronics,
are due to arrive here soon, probably under the Pioneer
brand and possibly other trade names as well. This system
is compatible with that used in Magnavox’s Magnavision
players. And before the year is over, an announcement is
expected by RCA about its plans to introduce its non-com-
patible capacitive system. It’s expected to be in large-scale
production about a year from now. At least one Japanese-
developed system could be headed this way within a year.

DAVE LACHENBRUCH
CONTRIBUTING EDITOR



HITACHI OSCILLOSCOPES

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2-year warranty. They’re able to measure signals as low
as ImV/division (with X5 vertical magnifier). It’s a specification you
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation,
trace rotation, front panel X-Y operation for the dual trace models, and
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are grouped into three blocks on the color coded front panel. Now here’s
the clincher: For what you'd expect to pay more, you actually pay less.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.

Hitachi.. The measure
of quality.

@ V-302 30 MHz Dual Trace  $945.00
B V-301 30 MHz Single Trace $745.00
@ V-152 15 MHz Dual Trace  $695.00
@ V-151 15 MHz Single Trace $545.00

HITACHI

Hitachi Denshi America.lLtd.

For more information, contact

Hitachi Denshi America. Ltd..

175 Crossways Park West, Woodbury, N.Y. 11797
(516) 921-7200.
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Solar energy from spinach?

Scientists of the University of Tokyo's
Department of Synthetic Chemistry have
discovered that chlorophyll—the sub-
stance in green vegetation that turns solar
energy into food for the ptant—may be a
more efficient transformer of sunlight into
electric power than most of the substances
now used for the purpose. The Japanese
research team reports efficiencies as high
as 30 percent. in contrast, the efficiency of
ordinary silicon solar conversion cells runs
around 10 percent.

The scientists made their laboratory
electric generator by coating a transparent
crystal of tin oxide with a mixture of chioro-
phyll obtalned from spinach and lecithin, a
common substance found in egg yolks and
other foods. The coated crystal was then
installed as the positive terminat in a trans-
parent cell, which was energized by an arc
lamp.

New “‘paper-thin” batteries
are introduced by Panasonic

A new ultra-thin dry cell, specially suited
for low-drain (20 to 50-uA) applications,
has been put on the market by the Elec-
tronic Components Division of Panasonic
Co. It is expected to find wide uses in min-
lature calculators, wrist watches, cameras
and simitar instruments.

The feature that distinguishes this bat-
tery from ordinary dry cells (other than its
shape) is the use of a zinc perchlorate elec-
trolyte. This makes it possible to use a flat
anode of stainless steel, instead of the
round carbon rod of the ordinary dry cell.
(The ammonium chloride of a regular dry
cell would attack and destroy a stainless
steel plate.) The new battery can be made
in almost any desired shape, giving the
designer of new products wide opportuni-
ties in miniaturization.

A typical battery with a capacity of 27
milliampere-hours is 70 mm long, 20 mm
wide, and only 0.8 mm thick (2.4 X 0.8 X
.03 inches approximately). Not exactly pa-
per-thin, but no thicker than about 15
pages of this magazine. Voltage is a stan-
dard 1.5.

THIS RULER THINKS

A DIGITAL MEASURING DEVICE, manufactured
by Panasonic and marketed in this country by
Chavitz Inc. of Rockville, MD, uses a small dis-
placement measuring wheel to measure direct-
ly lengths, distances, areas or volumes, in any
scale from any document, or from the original
regular or irregular surfaces.

Documents on which measurements are
made need not be in original scale—variations
caused by reduction or enlargement can easily
be programmed into the computer and the
results will be displayed automatically in the
original scale.

Chavitz, who is also the manufacturer and
distributor of the BORIS line of chess com-
puters, is selling the new ruler/computer for
$99.95.

Space Shuttle will carry
first off-world colony

The first colonists In space will be ants, if
an experiment conducted by students at
two Camden, NJ, high schools Is success-
ful. The students are working in an RCA-
sponsored educational project, Orbit ‘81,
under a NASA program that accepts wor-
thy projects for Space Shuttle rides. The
project was accepted by NASA, because It
can add to information that may indicate
the feasibility of manned colonies In
space.

Thestudentsfound ants specially adapted
to the experiment. Ants have a hard exo-
skeleton that will help them survive the
strains of lift-off; they are used to cramped
surroundings; and their feet have hairs that

SOME DESIGN POSSIBILITIES of the new cell. The one at rear left is the “chewing-gum” battery

whose dimensions are given in the text.

can clasp rough surfaces, preventing them
from floating around in the space capsule.

The colony—of several thousand ants—
will be divided into three parts. One is to be
absolutely weightless in space, the second
to have a very low gravity, and the third to
have a centrifugal motion that will give 1t
above half the gravity of Earth.

The students will study the habits of the
colony before it leaves, to be able to make
inteltigent comparisons with its behavior in
space. The ants’ full life cycle, including
births and deaths, water, food and oxygen
consumptlon, weight, incubation time and
other features, wiil be studied by movie and
still photography during the ants’ stay in
space.

The complete experiment, including a
microcomputer, monitoring instruments,
cameras and ants, wlil be returned to the
students to complete the study after the
Shuttle returns to Earth.

How many watts?

Everyone thinking of acquiring a hi-fi ste-
reo unit is faced with a puzzling question:
“What is the correct wattage?” says a
press release of the International Radio
and TV Exhibition. Held this Fall in Berlin,
its audio section offered tests on ‘““the influ-
ence of factors that may not be measurable
in hi-fi."” To the innocent purchaser, the
author goes on, the problem is made more
difficuit because ‘‘things are not always
what they seem,” in electrical music repro-
duction. A 200-watt amplifier is not neces-
sarily twice as good as a 100-watter—it is
certainly not twice as loud.

Explaining that, the well known (at least
to readers of this magazine) logarithmic
perception of sound, that makes it possible
for one to hear the soft rustle of the wind in
the leaves, yet not be overwhelmed by the
extreme volumes of sound produced by a
symphonic orchestra (a range of possibly
130 dB) is detailed. Fortunately, a live
orchestra has a range—from softest sound
to loudest passages—of “only” 80 to 85
dB, and the limitations of discs and tapes
make it necessary to compress that some-
what for recording.

In reproducing music, it Is of course
desirable to get as close to the original
sound as possible. This is not feasible. In
listening to recorded music, the sound we

hear is composed of the basic noise level of |

our surroundings—usually about 20 to 30
dB over the lower limit of hearing—plus the
level of the orchestra, amounting to as
much as 85 dB. This is a maximum level of
115 dB. Not only is this close to the thresh-
old of pain, and capable of damaging the
listener's hearing permanently, but is so-
cially impractical. An attached-house or
apartment dweller would be ejected imme-
diately. Even a suburbanite’s neighbor—If

continued on page 12




can
you be

bribed?

You get $35.21 in bribes when you try 10 DAK ML90
high energy cassettes risk free for only $2.19
each. Your bribe is bigger than your purchase!

Hats off to Maxell. Their UDXL cas-
sette established a new standard of
sound quality for all cassettes.

The new DAK ML90 starts another
new technology. A technology of pro-
tection from Hi frequency loss and of
extreme reliability.

Later we are going to offer you valu-
able bribes, just for testing these cas-
settes. risk free; so read on!

YOUR TIME IS PRECIOUS

Imagine yourself just finishing record-
ing the second side of a 90 minute cas-
sette and horrors, the cassette jams.
Tape is wound around the capstan, your
recorder may be damaged and you've
just wasted 90 minutes of your time and
perhaps lost a great recording off FM.

Enter DAK. We manufacture over one
million units of cassette tape each
month in our factory. Many of our tapes
are used for high speed duplication
where they are recorded at speeds up
to 8 times normal. This is the ultimate
stress for cassettes and causes more
tailures than any other use.

When we first started, 12 years ago,
DAK's cassettes failed, just like many
others. So we installed over $20,000
worth of high speed duplication equip-
ment at our factory and set out to design
the perfect cassette.

MOLYSULFIDE

Failure after failure. For six years we
substituted, remade. tested and retested
until we positively linked the major
cause of cassette failure to the slip
sheets, or liners in the cassette. Evi-
dently, 3M and TDK were hot on our
heels, because they have now also
come out with new liners.

We developed polyester slip sheets
with raised spring loaded ridges to
guide each layer of tape as it winds. We
coat the liners with a unique formula-
tion of graphite and a new chemical,
molysulfide,

Molysulfide reduces friction several
times better than graphite and allows the
tape to move more freely within the
cassette. The molysulfide is tougher and
makes the liner much more resistant to
wear.

Hi frequency protection! Tape is basi-
cally plastic, and as it moves within the
cassette internal friction causes the
build up of static electricity, much as
rubbing a balloon against your hair, or
scuffing your shoes on a carpet in dry
weather.

Static electricity within the cassette
was drastically reduced by the low fric-
tion of the molysulfide and easily bled
off, so that its tendency to erase very
high frequencies was drastically re-
duced. A very important consideration
for often played tapes.

MAXELL IS BETTER
Yes, honestly, if you own a $1000 cas-
sette deck like a Nakamici, the fre-

DAK

Indusisios

quency responses of Maxell UDXL or
TDK SA are superior to DAK and you
just might be able to hear the difference.

DAK ML has a frequency response
that is flat from 40cps to 14,500 =+ 3db.
Virtually all cassette recorders priced
under $600 are tlat *=3db from 40cps to
about 12,000cps, so we have over
2000cps to spare, and you'll probably
never notice the difference.

No apology. We feel that we have
equaled or exceeded the mechanical
reliability of virtually all cassettes and
offer one of the best frequency re-
sponses in the industry. Maxell UDXL is
truly the Rolls Royce of the industry, and
DAK is comparable to the 100% US
made Cadiliac or Corvette!

Price DAK manutfactures the tape we
sell. You avoid paying the wholesaler
and retailer profits, While Maxell UDXL
90s may sell for $3.50 to $4.50 each at
retail, DAK ML90s sell factory direct to
you for only $2.19 each complete with
deluxe boxes and index insert cards.

YOU WIN

You are paying less for the 10, 90
minute cassettes than you would pay
for the comparable bribes we are offer-
ing if you went to a Radio Shack store.

‘ Yours Free
CHECK THE VALUE OF THE DAK
BRIBES AT RADIO SHACK

The next time your batteries are dead
in a calculator, radio, flashlight or bat-
tery operated recorder, you'll be glad
you have this versatile battery elimina-
tor AC adaptor.

You'll save lots of money on batteries
because now you can plug in, instead of
using up expensive batteries. 4 voltages:
3, 4.5, 6 and 9 volts plus 4 plugs to fit
virtually anything battery powered. Radio
Shack sells a similar 4 voltage adaptor
for $9.95.

Think of it, 10 of the most commonly
used six foot hook up cords with RCA
plugs at each end. You can connect
friends recorders, extra tuners, or virtu-
ally any stereo equipment. You'll cer-
tainly appreciate these cords in the
years to come. Radio Shack sells their
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FREE CATALOGUE “HOW TO RECORD" BOOKLET

o

10 free 6 ft. RCA

Incorporated
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dad)

to RCA hook up cords

HIGH  ENERGY ML 90

six foot cords for $1.89 each.

You need clean tape heads to make
good recordings. The easiest way to
clean your heads is with DAK’s 12 oz.
deluxe spray head cleaner, complete
with handv snorkel tube. Radio Shack
doesn’t sell a single large 12 oz. can,
but 12 oz. from them costs $6.36.

The comparable Radio Shack prices
are not list prices, but the actual prices
you would pay at a store when this ad

was written.

DAK

TAPE HEAD
CLEANER

T wt 3o

¢ Yours Free

WE WIN TOO

Customers like you are very valuable
in the form of future business. We an-
ticipate receiving over 6000 orders and
4500 repeat customers from this adver-
tisement to add to our list of over 57.000
‘‘actives.” We are betting you wiil buy
our cassettes again, and we are put-
ting our money where our mouth is!

TRY DAK ML90 FREE

We want you to try these high energy
cassettes on your own recorder without
obligation for 30 days. If you aren't
100% satisfied for any reason, simply
return the tapes and bribes to DAK for a
full refund.

To order your 10 DAK ML90 minute
high energv cassettes and receive your
$35.21 bribe with your credit card,
simply call tolt free 800, 423-2636, (in
Calif. call 213-984-1559) or send vour
check for $21.90 plus $3 for postage
and handling for each aroup of 10 cas-
settes and bribes to DAK. (Calif. resi-
dents add 6% sales tax).

DAK unconditionally guarantees all
DAK cassettes for one year against any
defects in material or workmanship.

Why not order an extra group of 10
DAK ML90 cassettes for yourself or a
friend? We will add one free ML90 cas-
sette to each additional 10 you buy and
of course vou get all 3 bribes with each
group of 10 tapes.

DAK

INDUSTRIES
INCORPORATED
Call TOLL-FREE (800) 423-2636

In California Call (213) 984-1559
10845 vanowen St, North Hollywood, CA 91605
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NRI traininginTV
and Audio Servicing
keepsupwiththe
state of the art.
Now you canlearnto
service video cassette
and disc systems.




N You build color TV, hi-fi, professional instruments.

Now, in addition to learning
color TV and audio systems servicing,
you get state-of-the-art lessons in
maintaining and repairing video cas-
sette recorders, and the amazing new
video disc players, both mechanical
and laser-beam types.

Learn at Home
in Your Spare Time
And you learn right at home,
at your own convenience, with-
out quitting your job or going to
night school. NRI “bite-size” les-
sons make learning easier...NRI
“hands-on” training gives you
practical bench experience as you
progress. You not only get theory, you
actually build and test electronic cir-
cuits, a complete audio system, even
a color TV.

Build Color TV with
Computer Programming
As part of your training in
NRI's Master Course in TV/Audio,
Video Systems Servicing, you
actually assemble and keep NRI's
exclusive designed-for-learning 25"

Learn at home at your convenience

(diagonal) color TV. It's the only

one that comes complete with built-
in computer tuning that lets you
program an entire evening's enter-
tainment. As you build it, you intro-
duce and correct electronic faults,
study circuit operation, get practical
bench experience that gives you extra
confidence.

You also construct a solid-state
stereo tuner and amplifier complete
with speakers. You even assemble pro-
fessional-grade test instruments so
you know what makes them tick, too.
Then you use them in your course,
keep them for actual TV and audio
servicing work.

NRI Includes

the Instruments You Need

You start by building a transis-
torized volt-ohm meter which you use
for basic training in electronic theory.
Then you assemble a dligital CMOS
frequency counter for use with lessons
in analog and digital circuitry, FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5 trig-
gered-sweep oscilloscope. Use them for
learning, then use them for earning.

NRI Training Works...

Choice of the Pros

More than 60 years and a
million students later, NRI is still first
choice in home study schools. A na-
tional survey of successful TV repair-
men shows that more than half have
had home study training, and among
them, it's NRI 3 to 1 over any other
school.

(Summary of survey on request.)
That's because you can't beat
the training and you can't beat the
value! For hundreds of dollars less
than competing schools, NRI gives you
@, both color TV and audio...

Other NRI training includes Computer Technology,
Complete Communications Electronics.

and now includes training in video
cassette and disc systems. Send for
our free catalog and see for yourself
why NRI works for you.

Free Catalog...
No Salesman Will Call

Send today for our free 100-
page catalog which shows all the kits
and equipment, complete lesson plans,
and convenient time payment plans
for courses to fit your needs and
budget. Or explore the opportunities
in other NRI home study courses like
Microcomputers & Microprocessors,
CB and Mobile Radio, Aircraft and
Marine Radio or Complete Communi-
cations. Send the postage-paid card
today and get a head start on the state
of the art. If card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing

Education Center

" 'A'T',l

€ (o1 3939 Wisconsin Ave

IJn l . Washington, D.C. 20016
a
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continued from page 6

he lived only a hundred yards or so away —
might find it necessary to call the police if
the hi-fi enthusiast tried to reproduce a
symphonic orchestra at near original level.
Then how much power—how many
watts—should one use? People do listen
comfortably to some types of music at a
living-room volume produced by only one
watt. Orchestral or rock music requires
more. But how much more? And what will
that mean in watts? Four times the sound
level of 1 watt represents an increase of 20
dB, which requires 100 times as much pow-
er, or 100 watts. And if we want a “‘pulse
peak reserve” of only 3 dB, the output has
to go up to 200 watts.
So, concludes the author, we see that
| hidden reserves of power are by no means
unrealistic for a good sound system. Of
| course, one must always take into account
the varied and various influences of living
space, speaker design and other factors.
But it is by no means a mistake to err on the
generous side, to benefit acoustically from
reserves when it becomes desirable.

Satellite-direct-to-home TV
is possible in near future

The Communications Satellite Corpora-
tion (COMSAT) is eyeing the possibility of
offering a direct satellite-to-home televi-
sion service, with the subscriber paying a
monthly fee to lease a 3-foot dish antenna

| on his roof (or in his attic) and an un-
scrambler to decode the signals. The satel-
lite would transmit several types of infor-
mation simultaneously and the subscriber
could select entertainment, first-run mov-
ies, sports events or the other regular fea-
tures of today’s Pay TV.

“The technology for such a system al-
ready exists,” reports COMSAT president
J.V. Charyk. “We are investigating the
business potential for satellite-to-home
service.”

The whole nation could be covered by a
single satellite, and the present advantages
of cable TV could be enjoyed by isolated
subscribers, or those In areas too sparsety
popuiated to attract a cable system.

If the project is adopted by the corpora-
tion and approved by the FCC, satellite-
to-home TV could become a reality by
1983, COMSAT believes.

Microprocessors taking over
in children’s toy field

Microprocessors are beginning to domi-
nate children’s games, states Texas Instru-
ments, whose ‘‘miracle chip,”” the
TMS 1000 mircroprocessor, is the heart of
many of these new games. Tl reports that
virtually all the big toymakers are getting
into the electronics market, and that there
are already more than a hundred electronic
toys.

Among the new ones named are Stop

Thief, a cops-and-robbers game in which
two to four players track down a gang of
thieves with the help of a hand-held Crime
Scanner. The Scanner starts the game oft
with an alarm, controls the crooks’ moves
and gives audible clues—the sound of bro-
ken glass or running footsteps, for exam-
ple. If the players win, the cops arrive with
sirens sounding, fire three shots, and cart
the thief away.

Another new toy is Milton Bradley's Big
Trak, a truck that can be programmed to
follow almost any route, avoid obstacles,
dump its load on command, and return to
its starting point.

Microvision, a handheld video game, has
its own screen, and a series of cartridges to
play such games as Bowling, Pinbali,
Blockbuster and others.

BIG TRAK, Miiton Bradiey’s programmed truck,
is shown at a Microvision, with six extra game
cartridges is shown at b.

Kenner Products has expanded its *‘Star
Wars” line with Electronic Battle Com-
mand, a game of strategy on three levels of
complexity along with a self-teaching
mode. Numerous other games range from
bowling and basketball to way-out Astrolo-
gy Computer.

Some leaders in the toy field predict that
in a year or two we may see a “‘smart doll"”
with a vocabulary of several hundred
words, among other features. Others de-
clare that the field is just opening—that it
would be unwise to even try to guess at the
future of the electronic toy.

DC transmission links may end
future widespread blackouts

An experiment now under way in the
Consolidated Edison facility in Queens (NY)
may, if successful, spell the end of long-
range spreading of electric power black-
outs. One of the worst features of these
power fallures is they tend to spread rapid-
ly over large areas. With our present grid
system, the large numbers of communities,
small generating systems and large
sources of power (such as hydroelectric
plants) are all tied together, and all can be
affected by a failure of any one of them. It is
now quite possible (though unlikely) that a
single catastrophe in an isolated area could
black out the whole United States east of
the Rockies.

The reason is that if a boit of lightning,
equipment failure or other cause cuts off a
substantial portion of the power to a given
area, the generators in that area can
become overloaded and slow down enough
to throw them out of sync with other gener-
ators on the same grid. Unless engineers
act promptly to ‘'shed” a portion of the
load (cut off customers) when outside pow-
er fails, this can cause the various genera-
tors on the grid to buck one another, work-
ing 180 degrees out of phase at certain
instants, thereby reducing power to zero
and throwing emergency circuit breakers
throughout the system. The condition
spreads quickly and one area blacks out
after another.

A solution for this problem is to use
direct current transmission where power is
to be transmitted any great distance. Direct
current, of course, cannot get out of phase,
and a DC link between an affected area and
one operating normally would not carry the
out-of-phase condition that spreads the
blackout.

Direct-current transmission has another
advantage—it is more efficient than AC.
Because the AC peaks every half cycle, AC
lines have to be built to withstand a voltage
nearly 50 percent higher than the rated
voltage. Thus a 100-kV AC line can carry
140 kV of DC without difficulty. The current
peaks at every half cycle of AC as well,
requiring thicker cables for the same nomi-
nal current.

The main drawback with DC has been
that present high-voltage AC-to-DC con-
version facilities have had to be extremely
large, covering 20 to 30 acres. The Queens
tacility will produce the same results in an
area 60 by 120 feet, making conversion in
metropolitan or heavily settled areas prac-
tical. The compactness is attained by using
sulfur hexafluoride gas as an insulator,
instead of air. Distance between pieces of
equipment sealed in containers of that gas
can be much smaller than if the pieces were
separated by air, thus making small, com-
pact conversion stations practical. R-E
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Energy Alternatives—
Research and Development

Energy crisis, energy shortage, oil shortage, foreign oil, foreign blackmail,
conservation, belt tightening, inflation, alternate energy sources—words that
are being bandied about by our Government in Washington. The lives of each
and every citizen has been affected by the world energy situation. Testimony of
this has been the sinfully long gas lines that formed this past summer on the
East and West Coasts and by the runaway inflation rate that has cut sharply
into our wallets.

There are arguments surrounding the validity of the gasoline shortage with
“authoritative’ sources pointing accusing fingers at each other. What is obvious
is that we must search for a cost-effective alternate energy source. One that is
pollution free and safe for the citizens of our country. Of the many possible
choices—geothermal, thermal electric. magnetohydrodynamic to name just a
few—the most promising is solar energy produced from solar thermal panels
and photovoltaic cells. Solar energy has the inherent benefits of being pollution
free, safe and sustaining minimal operating costs. Photovoltaic solar cells have
the additional advantage of being a dircct converter of solar energy into electric
power.

The major problems hindering the application of photovoltaic solar cells is
the manufacturing cost and conversion efliciency. Advances have been made in
both these areas. New manufacturing methods promise to substantially lower
cost, albeit a one time capital outlay. Efficiency has also improved. The original
solar cell, introduced in 1954 by Bell Labs, provided a conversion efficiency of 6
percent. Present silicon solar cells operate at 18 percent. Its interesting to note
that both of these advances have come about by privately-funded research.

Now, from the University of Tokyo's Department of Synthetic Chemistry,
comes the discovery that chlorophyll (the substance that makes plants green
and combines carbon dioxide with sunlight to form oxygen and sugar) when
added to a photovoltaic solar cell, raises the conversion efficiency to a reported
30 percent. All these advances combine to make solar energy more promising
than ever as a viable alternate energy source.

How does our Government view solar energy? The 1979 Estimated Federal
Budget for energy-related matters comes to the tune of 8,630 million dollars.
Out of that sum, a total of only 105 million dollars will be spent for research and
development of the solar cell. That’s a little over 1 percent of the total Federal
Energy Budget. A mere pittance of the required amount. Much more needs to
be spent.

If you agree, write your congressmen and let them know how you feel. We
must solve the energy problem. If you have some suggestions of your own, write
me. I'd like to present them in our Letters column.

ART KLEIMAN
Managing Editor
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Sabtronics new counter

gives you 600 MHz capability
for only $89.95

This highly accurate frequency
counter can be yours at the unbe-
lievably low price of $89.95. The
Sabtronics 8610A is your best buy
today in a lab-quality instrument.
We spent our efforts where they
count: applying Sabtronics’ ad-
vanced digital technology in the
design and engineering of a superior
frequency counter — in simple kit
torm.

You count your savings:

You spend a little time (and a lot less

BRIEF SPECIFICATIONS

+ Frequency Range: 10 Hz to 600
MHz guaranteed (5 Hz to 750 MHz ty-
pical). - Sensitivity: == 10 mV RMS,
10 Hz to 100 MHz, prescaler mode;
50 mV RMS, 100 MHz to 450 MHz, 70
mV RMS, 450 MHz to 600 MHz + Im-
pedance: 1 MQ, 10 MHz & 100 MHz
range; 500, 600 MHz . Temperature
Stability: 0.1 ppm/°C . Gate Time:
Switch-selectable, 0.1 sec., 1 sec,,
10 sec. - Ageing Rate: = +5 ppmiyr
« Accuracy: 1 ppm + 1 digit. - Input
Protection: 150 V RMS, 5 Hz to 10
kHz; 90 V RMS, 10 kHz to 2 MHz; 30
V RMS, 2 MHz to 100 MHz, 10 .V
RMS, 100 MHz to 750 MHz. « Power
Requirement: Battery-operated, 4.5
to 6.5 VDC @ 300 mA. External
power supply, 7.5 to 9 VDC @ 300
mA - Size: 8"W x 6.5”D x 3"H (203 x
165 x 76 mm) - Weight: Without bat-
teries, 1.2 Ibs. (0.54 kq).

money!) for a compact bench-por-
table counter that measures up to
600MHz (typically even higher).
Measures up on every count:

It has what you want. Guaranteed
from 10Hz to 600MHz in three
ranges (typically SHz to 750MHz).
Sensitivity that holds well over the
entire range. Selectable gate time for
optimum resolution: 0.1, 1, or 10
seconds. With a stability of 0.1
ppm/°C. And the guaranteed fre-
quency range has a measurement ac-
curacy of 1 ppm + 1 digit
-0.0001%.

Highly accurate time base and excel-
lent ageing rate. 8-digit LED display
with automatic decimal point place-
ment, leading zero suppression and
overflow indicator.

Start counting the day you receive
it: You can assemble your 8610A in
an evening with our easy-to-follow,
step-by-step instruction manual.

Count on satisfaction: Keep our kit
for 10 days’ free trial examination.
If you’re not completely satisfied
for any reason whatsoever, simply
return it unassembled for a prompt
and courteous refund of your pur-
chase price.

Making Performance Affordable

INTERNATIONAL INC. a

13426 Floyd Circie M/S 35 Dallas, Texas 75243
Telephone 214/783-0994

o e e e e e oy

i To: Sabtronics International, Inc. 13426 Floyd Cr.,M/S 35.Dallas, TX 75243 USA

Please send me Model 8610A
Frequency Counter Kits @ $89.95 ea.

Shipping & handling, per kit, $6.00°
Texas residents add 5% sales tax
Total enclosed

I enclose [l check

Charge: ['] Visa
Account No.
Name

Address

City

*US only. Canada: $7.50. Foreign, air mail, $21.00.

Master Charge

i
i
i
|
|
|
|
|
money order. (For faster delivery, send cashier's check or money :
1
|
|
|
1
|

®» A A

$

order. Please allow time for personal checks to clear bank.)

Exp. Date

State Zip

A ———— |
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letiters

1990

As a subscriber to Radio-Electronics |
was interested to read in the April ‘‘Editori-
al”’ the fact that you had no response from
the dreamers amongst your readers. ['have
three possible thoughts for you and |
believe that two of them, at least, are cer-
tainly realistic glimpses of 1990. | see no
reason why ‘‘spherical television’ couldn’t
be developed. This would reproduce TV
transmissions in their dimensional entirety;
one could walk around the back of a TV
and see the back of a newscaster. This
could possibly be achleved through further
hologram techniques. | think with a little
Imagination one could visualize Starsky
and Hutch literally chasing through your
front room—full sized.

Another idea that may well be with us by
then could be the use of computers to color
old black and white films. The computer,
under the supervision of a technician, could
establish shapes and outlines and assign
predetermined colors. These could be
done frame by frame, automatically. Of
course, adjustments would be necessary
from time to time but it would certalnly beat
coloring the whole thing by hand, frame by

frame. However, by 1990, the whole nostal-
gia phase may have died away and the
need for this instrument could be non-exis-
tent.

My third idea is | concede, less practical
and not particularly original in concept. |
dream of the day matter could be trasmit-
ted via computerized molecular recon-
struction. This would mean that the com-
muter could travel by computer and the lyr-
ical thought is nearly as exciting as the
technical conception.

MITCH MURRAY
British Isles

SOLAR ENERGY

Although a little bit later than other read-
ers, | would like to add a few more facts to
the solar energy conversion efficiency con-
troversy.

It was shown by Mortimer et al in the
(Journal of Chemical Physics 35, 1013
(1961) that a similar formula to the one for
the Carnot cycle could be applied to photo-
chemical conversion: efficiency (1 — (T./T,)
X 100 where T, = temperature of the light
and T, = temperature of the converter.

Taking 1350 degrees Kelvin as the tem-

perature of light at the earth surface, and
298 degrees Kelvin as the temperature for
operating the converter we get maximum
efficiency of about 78%.

But not even natural processes, like pho-
tosynthesis, operate with efficiencies high-
er than 36%, mainly due to two reasons:

1. Threshold wavelength. Any pro-
cess absorbing photons needs a
minimum energy for it to take
place, so lower energy photons
are wasted and energy photons
due to quantum restrictions have
to be degraded to the right ener-
gy, wasting the excess.

2. Spectral absorbence. Known
systems do not have a continu-
ous absorption of light above the
threshoild wavelength, but rather
a spectral distribution, so that
some of the high energy protons
are also wasted.

Besides those, the specific characteris-
tics of any converter will introduce extra
losses, thus making the process less effi-
cient. Nevertheless, a photovoltaic con-
verter with an efficiency of 16% is already

continued on page 24
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Take the step up
from handheld DMM’s

To Fluke’s new 8010A

and 8012A bench/portable
DMM'’s. You'll find all the
features of our popular 8020A
handheld DMM plus many more
capabilities (some not found in any
other DMM) in these two instru-
ments. At prices only a few dollars
more than most handhelds.

A sensible package with sensible
features. The 8010A and 8012A's
bench/portable design is ideal for
those who want the best of both
worlds. They fit smartly on your
bench and use ac power or get
right up and go to the job with you.
Optional rechargeable batteries are
available. Both incorporate the same
design goals that made our handheld
8020A DMM so rugged and reliable.
Extensive overload protection (to
6000V) and 0.1% basic dc accuracy
make for two DMM’s you can really
rely on. 20 basic ranges of ac and
dc volts and current, six ranges of
resistance plus three ranges of con-
ductance prove their measurement
versatility.

Conductance = 1/Resistance.
It’s a unique way to measure high
resistance and check leakage in
capacitors, pcb’s, cables and in-

sulators, and general use above 20
MQ. A Fluke exclusive found in both
the 8010A and 8012A. Ask for our
Conductance Measurements Applica-
tion Note.

To tell the truth. Fluke’s hybrid true
RMS converter gives you the honest
ac answers you demand. You can
measure non-sinusoidal waveforms
out to 50 kHz without missing any
significant distortion components.

Exclusive capabilities for surpris-
ing prices. For high current mea-
surement applications, the 8010A
boasts an extra 10A range for $239*.
The 8012A replaces the current range
with another important feature

two low ohms ranges, making it the
world’s widest range ohmmeter. Its 1
milliohm resolution (on the 2() range)
is ideal for locating shorts in circuit
boards and motor windings. All for
only $299.*

Handheld or bench/portable: It’s
your choice. Whichever best fits
your application, you can buy them
both from Fluke. With confidence that

CIRCLE 49 ON FREE INFORMATION CARD

you'll be owning the finest
Aquality DMM's available.
Contact the Fluke stocking
distributor, sales office or
representative in your area or call:

800-426-0361

If you prefer, just complete and mail
the coupon below.

*U.S. Pricesonly.

IN THE U.S. AND NON
EUROPEAN COUNTRIES

John Fluke Mfg. Co.. Inc.
PO.Box 43210 MS #2B
Mountlake Terrace, WA 98043

IN EUROPE

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands
(206) 774-2481 (013)673-973

Telex: 32-0013 Telex: 52237

Please send 8010A/8012A specifications.
Please have a salesman call

Please send me your Conductance
Measurements Application Note.

Name
Title Mail Stog
Compan;

Address

Cit State Ziy
Telephone Ext
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When you do,you’ll probably pick CIE.
You can’t afford to settle for
Iess when it comes to something like
clectronics training that could
affect your whole life.



When vou shop around for
tires, you look for a bar-
gain. After all, if it’s the same
brand, better price —why not
save money?

Education’s different.
There’s no such thing as “same
brand.” No two schools are
alike. And, once you’ve made
vour choice, the training you
get stays with vou for the rest
of your lite.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give vou
pride and Conﬁdencg

If vou talkcd t() sonie of our
qraduates chances are vou'd
find a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why vou should
shop around yoursclf.

We hope vou ‘11 shop around.
Because, frankly, CIE isn’t for
cvervone.

There are other options
for the hobbyist. If vou're the
ambitious type — with serious
carcer goals in clectronics —
take a close look at what
we've planned for you at CIE.

What you should look
for first.

Part of what makes elec-
tronics so interesting is it's
based on scientific discoveries
—onideas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’s what happens with
CIE’s Auto-Programmed®
Iessons. Each lesson takes one
or two principles and helps you
master them — before you
start using them!

How pracutal
is the training?

This is the next big impor-
tant question. After all, vour
career will be built on what yon
can do—and on how
well you do it.

[lere are
ways some
of CIE’s
trouble-
shooting
programs
help you get s
vour “hands-on”
training. ..

With CIE’s
Experimental
Eixgctronics M
Laboratory...

vou learn and review the basics —

perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analvzing!

When you build your
own 3 MHz Triggered-
Sweep, Solid-State Oseil-
loscope vou take vour first
real professional step. You use
it as a doctor uscs an X-ray

machine —to “read” waveform
patterns. .. lock them in. ..

study, understand and inter-
pret them!

When you get your
Zenith 19-inch Diagonal
Solid-State Color TV you

Pattern shimulated
apply vour new skills to some
real on-the-job-type trouble-
shooting! You learn to trace

signal flow. . . locate malfunc-
tions. .. restorc perfect operat-
ing standards —just as with any
sophisticated electronics
equipment!

When

vyou work with a completely

Solid-State Color
Bar Generator—
actually a TV signal

up to ten different

screcn. .
tal logic circuits. .
the action of a crystal-con-
trolled oscillator!
Of course, CIE offers a
more advanced training pro-

gram, too. But the main point is

transmitter—you study

patterns on vour TV
. explore digi-
. observe

simply this:

All this training takes
effort. But you’ll enjoy it. And
it's a real plus for a trouble-
shooting carcer!

Do you prepare for
vour FCC License?
Avoid regrets later. Check
this out before vou enroll in
any program.
For some tr()ubleshootix(g

jobs, you must have your FC

License. For others, employers
often consider it a mark in vour
favor. Either way, it’s govern-
ment-certificd proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare vou for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam
get their Licenses!

Shop around...butsend
for CIE’s free school
catalog first?

Mail the card. If it’s gone,
cut out and mail the coupon, If
vou prefer to write, men-

tion the name and date
of this magazine. We’ll
send you acopy of CIE’s
FREE school catalog—
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Mail the card or coupon —
or write: CIE, 1776 East
17th St., Cleveland,
OH 44114

Cleveland Institute

. of Electronics, inc.

4776 East 17th Street, Ciavelanda. Ono 44114
Accredited Member Netional Home Study Council

YES...rn shopping around

for the right kind of career training
in clectronics troubleshooting —and

. CIE sounds well worth looking into.

Please send me my FREE CIIL school

catalog — including details about
troubleshooting courses — plus my
FREE package of home study

l information! RE-75
. I'rint N
I Address Apt
City
l State Zip
l Age Phone
{arca code)
l Chieck box for G.1. Bill information:
Veteran \ctive Duty
l Mail today?

6461 H3GW3AON

N
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HEATHKIT
MODEL 1M-2212

D AANGING DIGITAL MULTIVMETER

The most automatic DMM you can buy

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

® Automatically places decimal point
for correct readings.

® ARutomatically indicates polarity.

It's loaded with automatic features that save you
time and make it so much easier to get accurate
measurements.

The Heathkit IM-2212 Digital Multimeter automati-
cally puts you in the correct range for the measure-
ments you're making. And it gives you accuracy
you can count on: +0.2% on DC and +0.4% on AC.
That's precision.

The IM-22]2 is super-fast, too. Response time on DC
is less than 3 seconds, so you're not standing around
waiting for a reading. You get a large, clear digital
readout of your measurement with decimal point
automatically placed at the correct digit.

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

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

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

FREECATALOG

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

Heathkit

Heath Company. Dept. 020-590. Benton Harbor, MI 49022

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

Schlumberger Products Corp.) in major cities throughout the U.S. See your white pages. GX-372
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57 PRACTIZ, SAmES
paoGF"ﬁ"gAsuc
1000-210 p.—57 Practical

- Programs and Games In
Basic {$10.95)

1064-336 p.—How To De-
sign, Build. & Test Complele
Speaker Systems ($12.95)

An Extraordinary Offer to introduce you to the benefits of Membership in ‘

ELECTRONICS BOOK GLUB

take
any

(up to 9 books) of these

unique electronics selections
(values to $1072) for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics @9ks

for
ALL
SIX

24

$l9_

1035-434 p.—Instrumen-
tation & Control Systems
Engineering Handbook

spucet 85,7
N L """ﬂ.-'-""

jl 574 p.—How to Repawr Home Laun-
dry Appliances & How to Repair Home

Kilchen Appliances (517.90)

891-196 p.—Practica’
Solid-State DC Power
Supphes ($9.95)

1142-140 p. —84 Practical IC .
r Projects You Can Build (58.95)

—

1241-238 p.—How To Builc
Your Own Self-Program-
ming Robot {512.95)

801-400 p. —Master
Handbook of Ham
Radio Circuits (512.95)

i
gy sesett * v

wllﬁ

INTERNATIONAL
FET SELECTOR

1016 140 p.(7"x10 )«-Tower s lnler

. Mational FET Selector ($7.95)

1063-252 p.—How To Install
Your Own Home Or Mobile
Electric Power Plant ($8.95)

582-444 p.—Commercial FCC
License Handbook (s10es |

iliﬂl

- - '} as ';

COUNTS AS ONE BOOK —732/1042-
396 p. (BY2 'x117)—Japanese Consumer
Service Manual & Japanese Radio.
Record & Tape Player Schematic/
Service Manual ($17.90)

practicd! Ele

804-700 p.—Master Hand.

HI to R€
HOW 10 Il‘"‘l,uun Hoan casor!
! W ;,ﬂu!ﬂ AT

4 PPlICPATm
A
VOF g
i Handbook ($16.95)

tronit Circits Jel Amp Applucaﬂons
¢

546 p.—Understanding & Using

Electronic Servicing Test Equip-
/ ment & Understanding & Using
NS Pe11y Modern Signal Generators (517.90)

L i
Engi“e pa—
,,,._. X3
917-392 p.—How To Repair
Small Gasoline Engines —
2nd Edition ($11.9
[ -

MASTER
N‘s‘mnnsoo (

B61-252 p. ~Display
Electronics (58.95)

book of 1001 More Practical

| Electronic Circuits ($17.95)

Facts About Club Membership

®The b introductory book selections of your choice carry pub
lisher's retail prices of up to $107.55. They are yours for only
$1.99 tor all 6 (plus postage/nandling) with your Trial Member
ship

@ You will receive the Club News. describing the current Selec
tions, Alternates. and other books, every 4 weeks (13x a year)
@ If you want the Selection. do nothing. it will be sent to you
automatically. if you do not wish to receive the Selection, or if you
want to order one of the many Alternates offered. you simply give
instructions on the reply form (and in the envelope) provided
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form. If, because of Iate mail
delivery. you do not have 10 days to make a decision and S0
receive an unwanted Selection. you may return it at Club ex
pense.

@ To complete your Tnial Membership, you need buy only four
additional monthly Selections or Alternates during the next 12
months. You may cancel your Membership any time after you
purchase these four books.

@ All books —including the Introductory Otfer — are fully retuss
able after 10 days it you're not completely satisfied

@ All books are offered at low Membe: prices. plus a3 small
postage and handling charge

@ Continuing Bonus. If you continue after this Trial Membership.
you will earn a Dividend Certificate for every book you purchase
Three Certificates plus payment of the nominal sum of $1,99 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members

M ay we send you your choice of 6 of t hese praul
cal tme-and-money-saving book selections as '
part of an unusual offer of a Trial Membership in
Electronics Book Club? [ |
Here are quality hardbound volumes. each spe
aally designed to help you increase your know-how .
earning power, and enjoyment of electronics. What
ever your interest in electronics, you'll find Elec l
tronics Book Club offers practical. quality books that
you can put to immediate use and benefit l
This extraordinary offer is intended to prove to l
you through your own experience. that these very
real advantages can be yours...that it is possible to l
keep up with the literature published in your areas of
interest. and to save substantially while so doing. As l
part of your Trial NMembership. you need purchase as
few as four books during the coming 12 months. You l
would probably buy at least this many anyway. with- l
out the substantial
Membership l
f'o start your Membership on these attractive
terms. simply fill out and mail the coupon today. You l
will receive the 6 selections (up to 9 books) of your
choice for 10-day inspection, YOU NEED SEND NO
MONEY. If you're not delighted, return the books
within 10 days and your Trial Membership will be l
cancelled without cost or obligation .
a

avings offered through Club

ELECTRONICS BOOK CLUB. Blue Ridge Summit, Pa. 17214
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1070 406 p. —Olgilal
w41 Interfacing With An
Analog World (512 95)

1108 294 p.—Lasers, The PSRRI Sk Ly

Light Fantastic {$9.95) oparate 190

3 § 1166-336 p. —How To Build A
Small Budget Recording
Studlo From Scratch ($12.95) 4

CGINNER'S GUID
3 36TV RePhR—2w

1013-224 p. —8eginner's
Guide to TV Repair —2nd PROJ

Edition ($9.95) 805-364 p.—99 Test
Equipment Projects
You Can Build {$12.95,

QUI
TE EITSEVO

1178-168 p. —How To
Make Your Own Sola
Eleclricily {59.951

931-252 p. —Duecl Current p

Motors {5$14.95)

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the 6 selections circled
below. | understand the cost of the books | have
selected is only $1.99 for all 6, plus a small shipping
charge. If not delighted, | may return the books withia
10 days and owe nothing, and have my Trial Member-
ship cancelled. | agree to purchase at least four
additional books during the next 12 months, after
which | may cancel my membership at any time.

582 732/1042 777/877 801 804
805 855/885 856 861 891 917
931 1000 1013 1016 1035 1063
1064 1070 1108 1142 1166 1178 1241

Name _ Phone

Address. _
City.

State ___p.

(valid for new Members only. Foreign and Canada add 15°-.) RE-1'9

661 H3GW3IAON
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LETTERS
continued from page 16

competitive where fuel is not easily avail-
able and will become a major source of
energy if other sources are drained out or
priced themselves out of the market.

In conclusion, the energy is there; the
only thing that is stopping us from using it
is its actual price.

J. MOZOTA

Chemistry Dept.
University of Ottawa
Ottawa Ontario, Canada

HARD TO FIND PARTS

Firstly, | am not a subscriber to your fine
magazine. However, | do buy it frequently,

depending on articles of interest to me and
which are within the limits of my level of
comprehension. The latter is almost con-
fined to the name and address of the pub-
lisher. | have built quite a few kits and con-
struction projects over the past 20 years or
so and still enjoy this hobby. | have enough
sense, | think, to know that | can substitute
a capacitor of higher voltage for the one
specified if | maintain the correct capaci-
tance value. And | have a working relation-
ship with Ohm’'s Law. But sometimes | feel
like questioning that.

And, as Confucious or someone once
said, let me make this one thing perfectly
clear. | am not picking on your magazine. it
seems that my problem crops up in any
book for hobbyists and almost every con-
struction feature of interest to me. Some-

Energy
@ Savers

A

No doubt about it.
Good tools make
the job easier. They
save time. Best of all,
they save energy (yours).
How can you be sure
you're getting a good tool?
Look at the name. A name that
says, here's a tool drop forged of
highest grade steel. Precision
machined. Properly heat treated.
Beautifully finished. A name that says,
here’s quality in every detail (atno
premium in price).
Be sure that name is on the handle.
CHANNELLOCK, INC. - Meadville, Pennsylvania 16335

[CHAN yE| LOCK]

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

CHANNELLOCK.

CIRCLE 5 ON FREE INFORMATION CARD

times a part is very difficult to find. it would
be helpful if the authors would give the
name of the manufacturer or a source of
supply in such cases. | have a project
underway now which will remain unfinished
until | can locate one part. The larger sup-
ply houses in a nearby city do not stock it
and | am unable to find it listed in any of
several mail-order catalogs | have on my
bookshelf.

Perhaps it is only in projects | try to bulld,
but almost invariably, there will be one part
with an incomplete description, for in-
stance, a diode bridge without the amps
indicated. When | went to a local electron-
ics distributor operated by a close frlend,
one who does have considerable knowl-
edge in the field, he was unable to tell me
for certain which one | should buy. | know
that on occasion a particular value may not
affect the operation of the project. If so,
‘‘us rank amatuers’ would appreciate be-
ing told so. | have found that | am not alone
in this situation, although most hobbyists
are probably not as ‘“‘rank’ as | am. It is
somewhat frustrating to buy most of the
parts, get a project half finished, and spend
hours trying to locate a particular item or
guess at a value which was omitted from
the article.

It you could publish this or pass it along
to authors, it would be appreciated. As of
this moment, in the middle of an unfinished
project, | feel my aforementioned level of
comprehension is probably limited to a
Jack Daniels ad and Radio-Electron-
ics doesn't carry that.

NORRIS BLACKBURN
Morristown, TN

Many thanks for your comments about
our construction articles. We are always
concerned about the availability of parts,
since this is one of the most difficult chores
a reader must go through before he can
build any project that appears in the maga-
zine. We didn't realize that we had missed
things like amperage values on power sup-
ply diodes, and if we did, we sincerely apol-
ogize for it. But remember, any time you
cannot locate complete information on a
part that you need to build a project, please
write us. We'll do our best to point you in
the right direction. —Editor.

COMPUTER GENEALOGY

| have a specialized interest and | need
the help of others with a similar interest.

Briefly, | bought a microcomputer last
year in the hope that it would bring order
out of chaos in the collected documenta-
tion | have of several thousand ancestors. |
would like to be able to store, file, sort,
retrieve, and cross-reference genealogical
data. | would like to be able to have a pedi-
gree, individual and family group printouts
as well as indexes. The Mormons have
done excellent work, but they use IBM
370's. Some work out of the University of
Utah has focused on minis using an excel-
lent soundex code with printer systems for
parents and progeny, but the adaptation to
micros is not clear.

| would like to hear from others of a simi-
lar interest (it also has relevance to tracing
genetic disorders and there are other ana-
logs) so that possibly a network of informa-
tion could be pooled and shared.
CLIFTON N. HOWARD
58 Van Orden Rd.
Harrington Park, NJ 07640 R-E



NOW YOUR 8-TRACK CAN PLAY
LIVE ACTION AS WELL AS TAPES.

RECORD PROGRAM

AR

VHF HI-LO CHANNELS
v ‘ R MICROPHONES
8 Track Scanner @ @

SQ. SCAN 4P MAN. r—— LOCKOUT -———

D o =g

+ -

4 Getinto all the live action around town
. Police calls. Fire calls. Weather warnings

f th
PLUG INTO REAL EMERGENCIES . ha%r;;:gsgencyln ormation —the second any

FOR LESS THAN $100. he Bearcat 8-Track Cartridge Scanner plugs it
AMERICA’S ONLY 8-TRACK allin at home, or in your car, automatically — with-
CARTRIDGE THAT TURNS YOUR HOME  out any installation —inexpensively. And instantly
OR CAR SYSTEM INTO A FULL, The new Bearcat 8-Track Scanner features
4-CHANNEL. 2-BAND SCANNER crystal controlled operation, 2-bands (low and
RADIO—AUTOMATICALLY. high). individual lockout switches, squelch con

trof, flashing LED indicators, single Manual/Scan
Control. And a wire antenna

The Bearcat 8-Track Scanner is a great way to
get into all the real emergencies of scanning
For less
than $100
(suggested
retail

NEW BEARCAT
8-TRACK o ST T B

CARTRIDGE

SCANNERS

Follow the leader
to real excitement.

=

(o]

<

m

<

o

m

X

EJQC@ Copyright 1979 Electra Company. Division of Masco Corp of Indiana. 300 E. County Line Road South. Cumberland. Indiana 46229 D
P
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Antler Model B12 CB Base
Antenna

ALTHOUGH THE NAME ANTLER ANTENNA IS A
relative newcomer to the hotly competitive CB
accessory field, their claim to being the “fast-
est-growing antenna company in the world™
was hard to ignore! We decided to test one of
their products—the model B2 ground-plane
vertical antenna—for quality and perfor-
mance.

Although the model B2 is advertised as a
**gain antenna.” it is really no more so than any
other ground-plane antenna. In this case, the
gain refers 1o an improvement in radiation and
receplion pattern over a reference antenna,
usually a dipole. Occasionally. the reference is
to an “‘isotropic radiator,” a theoretical ele-
ment that radiates its signal uniformly in all
directions. Since Antler makes no mention as
1o what type antenna the gain is measured
against, the reference is problematical.

The antenna comes packaged compactly.
ready for casy assembly. The instructions are
clear, orderly, well illustrated and easy to
follow.

The antenna elements and mount are made

THE BIG PLUS +
Graphic Equalizer

ASSEMBLED

820000

KIT

$1 1000

(RS AU RARNY

2

CIRCLE 101 ON FREE INFORMATION CARD

of heavy-gauge aluminum, and they should
resist strong wind gusts and ice-loading.

1t should take about 30 minutes to become
thoroughiy familiar with the instructions,
match the hardware and assemble the antenna

Kleps 30

Kleps 10
{

as directed. It is a good idea (and recom-
mended in the instructions) to use silicone
grease on all electrical-contact parts to avoid
corrosion.

With the antenna fully assembled and the
telescoping elements adjusted for proper
length (as directed), the antenna was roof-
mounted on a short metal mast and connected
toa 100-foot length of RG-8/U 50-ohm coaxi-
al cable. An SWR meter was connected in-line
at the CB rig. and the system was checked for
reflected power. Without any readjustment
being made, the VSWR read less than 1.05:1;
the needle hardly moved when set to show
reflected power! Obviously, the system was
well matched.

The instruction sheet also provides several
helpful hints for antenna installation, as well as
suggestions for adjusting it to diflerent sur-
roundings in order to optimize its perfor-
mance.

An on-air check showed the model BI2 to
be radiating well; several local CB’ers gave
glowing reports on the signal strength (no, we
weren't using a lincar amplifier!).

In sum, the model Bi2 is a satisfactory
choice. It is a well-designed, simpie quarter-

continued on page 32

Kieps 40

Kleps 1

Kleps 10 - 20
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LOADED with Quality Features!

« Stereo . . . Eleven Bands Per Channel » Extremely Low

Noise & Distortion « LED Peak Indicators « Center Detent

(“flat™) sliders « Built-in “record” Switching » Line and Micro-

phone Level Inputs/Outputs « Regulated Power Supply

Fully Guaranteed « Horizontal or Vertical Cabinets « Kit or
Fully Assembled  Plus Much, Much More!

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

AARON-GAVIN INSTRUMENTS. INC.
17231 Corla Avenue Tustin, California 92680

RUSH me O cend]

)
Yes! {'ve enclosed $ abinet

____assembied equahizers at $200.00. p.p.d.
——unas~embiled equalizer kus at $110.00, p.p.d. [j Horizontal (flat [j Vertcal (uo-ngh

rrig resid inc 6 les ta
e e Visa & Master Charge urders accepted

Name

Card No.
Address Exp Bark
City State Zip Date No

Dealer inquiries invited
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Kieps 20 ) !

Clever Kleps

Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded)

Kieps 10. Boathook clamp \grips wires, lugs, terminals
Accepts banana plug or bare wire lead. 43, long.

Kleps 20. Same, but 7" long.

Kleps 30. Completely flexible. Forked-tongue gripper Ac-
cepts banana plug or bare lead. 6" tong.

Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6Ya" long.

Kieps 1. Economy Kleps for light tine work (not lab quality)
Meshing claws. 4% long.

Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 5%2" long.

Al in red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.
Available through your local
distributor, or write to:

RYE

]

INODuUSTYRIES®

INDUSTRIES

131 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 13 ON FREE INFORMATION CARD
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ENGINEERING FUNDAMENTALS FOR
PROFESSIONAL ENGINEERS' EXAM-
INATIONS, Second Edition. By L M
Polentz, 416 pp.. 326 iflus Here— in this single
volume — you'll find all the latest, most essen-
tial material you need to prepare for and pass
your state’s engineefing registration exam.
Hundreds of examples and practice problems
are all drawn from actual PE exams. and were
selected because they are representative of
the problems that will appear on your exam

503/80x Pub. Pr., $23.50 Club Pr., $16.95

STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Bealy. 448 pp., 1.414 jitus. A giant in
every sense of the word, today’'s most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely. and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application
of electric power.

209/74x Pub. Pr., $49.50 Club Pr., $38.00

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

INTRODUCTION TO MICROPROCESSOR SYS-
TEM DESIGN
By H. Garland

8/71X Pub. Pr, $17.95 Club Pr., $13.95

MICROPROCESSORS AND SMALL DIGITAL
CCMPUTER SYSTEMS FOR ENGINEERS AND
SCIENTISTS

Ey G. A. Korn

3/670 Pub. Pr., $29.50 Ciub Pr., $18.95

MASTEROP-AMP APPLICATIONS HANDBOOK.

By H. W. Fox

7847477 Pub. Pr, $16.95 Ciub Pr., $13.50
CRYSTAL OSCILLATOR DESIGN AND TEMPER-

ATURE COMPENSATION. By M. E. Frerking.

784/973 Pub. Pr, $16.95 Club Pr, $13.50

GUICEBOOK OF ELECTRONIC CIRCUITS. By J
Markus.

404/453 Pub. Pr., $41.50 Club Pr., $30.50

GROUNDING AND SHIELDING TECHNIQUES IN
INSTRUMENTATION, 2/e
By R. Morrison
7‘6/666 Pub. Pr., $16.50 Club Pr., $12.25

NOISE REDUCTION TECHNIQUES IN ELEC-
TRONIC SYSTEMS

By H. Ott

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

DISCRETE/TRANSISTOR CIRCUIT SOURCE-
MASTER

By K. W. Sessions

786/720 Pub. Pr., $24.95 Ciub Pr., $19.50
IC SCHEMATIC SOURCEMASTER

By K. W. Sessions

784/922 Pub. Pr, $27.95

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

Ciub Pr., $21.00

Ciub Pr, $15.75

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

soldering, and testin
126/089 Pub. Pr..%32.5l] Club Pr., $24.50

DIGITAL INTEGRATED CIRCUITS AND
OPERATIONAL AMPLIFIER AND OP-
TOELECTRONIC CIRCUIT DESIGN.
Edited by B. Norris. 206 pp., 400 illus. Having
this vast amount of case-tested data, proven
shortcuts, worked-out circuit designs, and cir-
cuit diagrams handy saves you valuable time for
your other, more vital, areas of Creative de-
sign—and cuts down costs In a/f areas!
637/539 Pub. Pr., $21.50 Club Pr., $15.95

An infroductory

Electronics

APPLICATIONS OF DIGITAL SIGNAL
PROCESSING. Edited by A. V. Oppenheim,
499 pp.. illus Digital processing of speech
images, sonar signals, signals in the lield of
geophysics, and many more are gone into in
full detail. The book explains the important
similarities and differences in the ways in
which basic techniques and technology are
applied and it takes you into such different
assumptions and constraints as data rate and
real-time requirements

781/263 Pub. Pr., $25.00

MICROPROCESSORS AND MICRO-
COMPUTERS AND SWITCHING MODE
POWER SUPPLIES. By Texas Instruments
Ltd., 216 pp.. ilus. The book has information
on power supplies. deflection systems, new
consumer systems, microprocessors, and
third-generation microcomputers. It is quiCkly
being snapped up by engineers seeking up-
dating in their design skills in the fast-moving
area of semiconductor devices and relying on
the Tl people for the facts, figures. and circuit
designs that help them pinpoint solutions in-
stantly.

637/563 Pub. Pr., $21.50 Club Pr., $16.95
ELECTRONIC DISPLAYS. By £ G. Bylan-
der. Texas Instruments Incorporated, 172 pp
illus The book describes current electronic
displays by family types. discussing all as-
pects of their operation. application, and cir-
cuit requirements. You cover photometry and
contrast enhancement, together with the fun-
damentals of such critical components as
mounts and drives, interface requirements.
and other necessary engineering information
095/108 Pub. Pr.. $19.50 Club Pr.. $15.95

DIGITAL FILTERS. By A. Antoniou, 524 pp

illus. This all-inclusive, up-to-date treatment
guarantees your thorough undersianding of
today's digital filters and the theories. tech-
niques, and procedures you'll be using in
their analysis, design, and implementation
The book gives you many design examples.
together with the numerous possible ap-
proaches and engineering tradeolts relating
1o their hardware implementation

Nnn Pub. Pr., $23.9% Club Pr., $18.50

BUCHSBAUM'S COMPLETE HAND-
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H Buchsbaum,
2nd Ed., 645 pp., 371 illus.. 70 tables. It gives
you all the technical electronic information you
need--from the factual foundations ot elec-
tronics 1o the latest technical advances in op-
toelectronics, large scale integrated circuits,
digital logic mlcrof)vr":essors and comput-
ers. Hundreds of formulas, graphs. charts
and tables

786/550 Pub. Pr., $19.95

Club Pr., $18.95

Club Pr., $16.95

RADIO HANDBOOK. By W | Orr, 21st Ed
1,135 pp.. 1,364 iilus. Now completely up-
dated, expanded, and more deserving than
ever this profusely illustrated reference gives
you everything you need to know to under-
stand, design, use, and experiment with every
circult and piece of equipment. (All recent
technological breakthroughs are covered).
172/630 Pub. Pr, $21.5 Ciub Pr., $16.60

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

tronics
786/755 Pub. Pr., $35.00 Club Pr., $26.50



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

OPTOELECTRONICS Theory and
Practice. By Texas Instruments Incorporat-
ed. Edited by A. Chappell. 442 pp., 475 illus.
Right here is where you'll find all the knowl-
edge and know-how you need to take any of
today's optoelectric components and develop
your own circuits and uses. You get both the
background and the technical specifics (with
aii the proven circuits you wantl)
637/555 Pub. Pr., $26.50 Club Pr, $20.95
HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
itus. Compact, concise, highly concentrated,
and containing a storehouse of information
this one-stop volume will help you solve any op
amp circuit problem!
617/97X  Pub. Pr., $29.65 Club Pr., $17.50

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 8871 pp., 700 illus.
This glant book takes you step by step from a
quaiitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips
423/271X  Pub. Pr., $24.50  Club Pr., $19.50

MINICOMPUTER SYSTEMS Organiza-
tion, Programming, and Applications
{PDP-11) Second Edition. By Richard H
Eckhouse. Jr, and L. Robert Morris. Clearer
than you ever hoped a book could be on the
organization, programming. and applications
of current small computer systems, it gives
you—in enjoyable. readabie discussions and
explanations —the fundamental ideas of
computer architecture and structure, both
hardware and software, and the uses of these
concepts in producing programs for data
acquisition and manipulation. it examines the
interaction of algorithms. programs, and data
structure to produce the desired results

187/026 Pub. Pr, $21.95 Club Pr., $17.75

ELECTRONICS DESIGNERS' HAND-
BOOK. Edited by L. J. Giacoletto. 2nd Ed
2,344 pp.. 1,686 illus. Now doubled in size and
with 90% ot its material new, this famous classic
{first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!

2317494 Pub. Pr., $56.50 Club Pr.. $41.50

ELECTRONICS DICTIONARY. Edited by
John Markus. 4th Ed., 768 pp.. 1,173 illus.
17.090 terms. With the new edition of this
world-renowned dictionary you'll be able to
quuckl?( find the meaning and correct usage of
any electronics term. no matter how obscure!

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

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

OSCILLOSCOPES. Applications and
Usesin Electronics By R. van Erk.270pp.,
248 photos and diagrams. The amount of
technical information it contains is stupen-
dous, beginning with the oscilloscope’s basic
operations (plus additional features and their
functions) and continuing with the special os-
cilioscopes and variants, oscilioscope probes.
and measurement pitfalls.

670/501 Pub. Pr., $19.50 Club Pr., $14.50

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing, 604
pp., over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
your supercreative and special designs.
around the new microcomputers and the spe-
cific "how-to"” help you get here!

491/380 Pub. Pr., $26.95 Club Pr., $18.95

ELECTRONICS AND CONTROL

ENGINEERS’ BOOK CLUB
saves you both time and money!

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

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

Houw the club operates: Fourteen times a year you receive free of charge The
Electronics and Control Engineers’ Book Club Bulletin. This announces and
describes the Club's featured book for that period as well as alternate selections
available at special members’ prices. If you want to examine the Club’s featured
selection. you do nothing. If you prefer one of the alternate selections—or if you
want no book at all—you notify the Club by returning the card enclosed with
each Bulletin

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

By joining the Club. you save both money and the trouble of searching for the
best books.

any one

of these great
professional books

values up
to $56.50

Special $1.89bonus

book comes to you
with your first
club selection

Books are selected from a wide range of publishers

MAIL COUPON TODAY

ELECTRONICS ANO CONTROL ENGINEERS' BOOK CLUB
P.0. Box 582, Hightsiown, New Jersey 08520

Please enroll me as a member and send me the two
books indicated. | am to receive the PREMIUM BOOK
at the introductory price of $1.89 plus my first selec-
tion at the discounted price to members, plus tax,
postage and handling. If not satisfied, | may return the
books within 10 days and request that my membership
be canceled. If | keep the books, | agree to take a
minimum of three additional books during the next two
years. | will receive the Club Bulletin 14 times a year. If |
want to examine a featured selection, | need take no
action. It will be shipped automatically. If | want an alter-
nate selection—or no book at all—i notify the Club by
returning the card enclosed. A postage and handling
charge is added to each shipment. | will have a minimum
10 days in which to return.the card, and you will credit my
account fully, including postage, if this is not the case.
Membership in the ciub is continuous but cancellable by
me at any time after the four book purchase requirement
has been fulfilled. This order subject to acceptance by
McGraw-Hill.

WRITE BELOW:

Write Code # ot $1.89 premium
book selection here

I | |

NAME

write Code # of
tirst selection here

ADDRESS
CIty ! =

STATE  — — ZIP.

Orders from outside the U.S. must be prepaid Qith mgr-
national money orders in U.S. dollars

ot — — I e i e S - S < - s ]
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EQUIPMENT REPORTS
continued from page 26

wave base antenna for general CB applications.
It is manufactured by Antler Antennas, 6200
South Freeway, Fort Worth, TX 76134, and
sells for $34.95. R-E

Zemco Model 44
Compucruise Automotive
Travel Computer

[ ————
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CIRCLE 102 ON FREE INFORMATION CARD

IMAGINE DRIVING DOWN A DESERTED ROAD
late at night. The next town is 25 miles
away and a glance at the gas gauge reveals a
rather sticky situation. Should you immediate-
ly start looking for a gas station or is there
enough gas to make it 10 town? The immediate
search may prove fruitiess, leaving you
stranded.

You reach towards your dashboard mounted
Compucruise and depress two keys on the 30-
key keyboard. The digital display shows 30,
indicating that you have 30 miles left before
your fuel runs out. You can make it to town
with 5 miles to spare—end of problem.

ENoOs

w

10.

TABLE 1
. time of day—12 hour quartz

crystal clock

. elapsed time—hours, minutes,

seconds

stop watch, lap timer—hours,
minutes, seconds

trip time—hours, minutes

. time to arrival—hours, minutes
. time to empty—hours, minutes

alarm—wakeup or reminder

. distance traveled since fillup—

miles

. distance traveled since fillup—

kilometers
distance traveled on trip—
miles

. distance traveled on trip—kilo-

meters

. distance to arrival—miles

. distance to arrival—kilometers
. distance to empty—miles

. distance to empty—kilometers
. fuel used since fillup—gallons
. fuel used since fillup—liters

. fuel used on trip—gallons

. fuel used on trip—liters

. fuel to arrival—gallons

. fuel to arrival—liters

. fuel to empty—gailons

. fuel to empty—liters

. current vehicle speed—miles

per hour

. current vehicle speed—kilomet-

ers per hour

. average vehicle speed for trip—

miles per hour

27. average vehicle speed for trip—
kilometers per hour

28. current fuel consumption—gal-
lons per hour

29. current fuel consumption—Ii-
ters per hour

30. average fuel consumption for
trip—gallons per hour

31. average fuel consumption for
trip—liters per hour

32. current fuel efficiency—miles
per gallon

33. current fuel efficiency—liters
per 100 kilometers

34. average fuel efficiency for trip—
miles per gallon

35. average fuel efficiency for trip—
liters per 100 kilometers

36. inside temperature—degrees
Fahrenheit

37. Inside temperature—degrees
Celsius

38. outside temperature—degrees
Fahrenheit (or coolant tempera-
ture)

39. outside temperature—degrees
Celsius (or coolant tempera-
ture)

40. battery voltage—volts

41. cruise control—digitally Input

speed

42. cruise control—engage at cur-
rent speed

43. cruise control—resume at last
set speed

44. night time display dimming

COLOR BRITE

WHEN THE PICTURE LOOKS GOOD
YOU LOOK GOOD.

When a color TV
picture fades, or when
the black-and-white is
erased by acathode-to-
filament short, “save”
the tube by installing a
Perma Power Britener
Boost, Isolation,
or Combination.

There's a Perma Power
Color Brite model for
just about every pic-
ture tube ever made.
You'll look very good
to your customer when
you and Color Brite ex-
tend picture tube life
for months.

Pick up a

supply from your
Perma Power
distributor!

PERMA POWERs
€lecrronics INC.

5615 W. Howard Avenue
Chicago, IL 60648
Telephone: (312) 647-9414

CIRCLE 9 ON FREE INFORMATION CARD

What is Compucruise? It’s an automotive
travel computer produced by Zemco, Inc.,
12907 Alcosta Blvd., San Ramon, CA 94583.
It basically takes 4 parameters—time, speed,
fuel low to engine, and gas tank capacity—and
derives a whole slew of information. In fact
it's almost mind boggling just how much infor-
mation can be derived from those four parame-
ters. But Compucruise doesn’t stop here. It
adds two temperature sensors, an audible
alarm and an optional cruise control. With
these components plus the ability to perform
English to metric conversion, Compucruise
can perform all the functions listed in Table
1

The main system component is the com-
mand module. [t measures 67 wide X 3” high
X 14" deep housed in a black plastic case
with a metallic frontpanel. The command mod-
ule contains an illuminated 30-key keyboard,
blue fluorescent digital display and all the clec-
tronics. The rest of the system consists of a fuel
flow sensor, a speed sensor consisting of a mag-
netic pick-up coil that is used in conjunction
with magnets mounted on the drive shaft, a
brake switch, an optional vacuum servo for the
cruise control feature, two temperature sen-
sors, and an audible alarm.

Installation

The first step in installing the system is to
mount the speed sensor. This consists of gluing
four magnets equally spaced around the drive
shaft. After the glue sets, tape is wrapped over
the magnets for additional security. A magnet-
ic pickup coil is then mounted to the chassis so
that there is a /s inch clearance between the
coil and the magnets. As the car moves, the
driveshaft rotates and the magnets induce

continued on page 36



NEW ELECTRONIC TRUTH DETECTOR
- MONITORS THE HUMAN VOICE!

Now you can detect deception with the
push of a button. . .anytime, anywhere. The
Truth Machine is a new generation voice stress
analyzer that is so compact, lightweight, and
portable that it easily fits into your desk
drawer or briefcase.

And unlike the old-fashioned polygraph it
doesn’t need wires connecting it to the body.
So when you use the Truth Machine you will
have to tell your subjects that they are being
monitored, because there is absolutely no
other way for anyone to know that their
statements are being checked for accuracy. *

TODAY YOU NEED A TRUTH MACHINE

You succeed by knowing the answers. By
making the right decisions. To make the right
decision you need the facts. . .you must know
the whole truth. But unfortunately, almost
everyone you deal with has a motive to prac-
tice at least some deception. Unless you're a
mind reader you never know whether or not
you're getting a straight answer when you ask:

® Is this your lowest price. . .your best offer?
* Have you mailed that check to me yet?

* Can you deliver my order on time?
* Have you told me everything | need

to know?

® Can | depend on you?

* Are these figures correct?

* Are you confident about this investment?
* Will they settle out of court?

When you ask a direct question you deserve
a straight answer. And that’s the beauty of the
Truth Machine; it will give you a straight an-
swer. . .even if someone else doesn’t. It's your
best possible defense against doubt, risk, and
deception.

YES, IT'S ETHICAL!

It’s simply a fast, efficient way to verify the
truth and protect yourself against dishonesty.
And after all, which is immoral - for a person
to be deceitful or to have their dishonesty
uncovered? There is nothing unethical about
uncovering deceit and deception. In fact, you
can usually prevent dishonesty simply by let-
ting everyone know that you own the Truth
Machine. It's a powerful deterrent for anyone
who is tempted to mislead you or tell you less
than the truth!

IT’'S AMAZINGLY SIMPLE!

Like many technological discoveries, voice
stress analyzers grew'out of military research
during the Vietnam war. Army intelligence
needed something better than the standard
polygraph to interrogate prisoners. A simple
method that could be used without the sub-
ject’s knowledge. The voice stress analyzer was
the result!

The principle is remarkably simple. Scientists
already knew lying produced unconscious and
uncontrollable stress that could be recorded
by a polygraph. Researchers soon discovered
that this stress also affected the muscles con-
trolling the vocal cords, and caused an inaud-

L
TRUTH
MACHINE"

It gives you an honest answer
even if someone else doesn’t!

ible “microtremor” in the voice. All that was
needed was a device sensitive enough to pick up
and record these inaudible vibrations. And that
was a relatively easy accomplishment consider-
ing the state of modern electronic technology.
BUSINESSMEN BECOME MIND READERS

In addition to police and intelligence agen-
cies, many of the “Fortune 500''corporations
have quietly been using voice stress analyzers
for several years. Large industrial and retail
companies use it to control employee theft
and screen job applicants. And dozens of large
insurance companies have been using voice
stress analyzers to uncover false claims. They
simply tape an interview with anyone filing a
suspicious claim, then play back the recording
and monitor it with a voice stress analyzer.

In the past only the largest, most profitable
companies felt they could justify spending
$1500 to $5000 to purchase a voice stress
analyzer. However, like everything else in the
electronics field, these high prices reflect the
heritage of a prototype, and not the quality of
areliable voice stress analyzer.

The new cost-saving, solid state, micro<hip
technology and mass production have made
voice stress analyzers affordable. Today, for
only $149.00 you can have a compact unit
that is far more sensitive than the top-secret
units originally used by the military!l There is
no better way to get at the truth. . .and remove
the risk and uncertainty from those important
decisions that face you every day!

AND IT'S ENTERTAINING!

Because it can pick up and analyze any aud-
ible statement, use of the Truth Machine is
limited only to your imagination. Seeing the
stress reading go wild when politicians and
celebrities give their ‘candid’ views during tele-
vision press conferences and talk shows can
provide you with hours of amusement, and
some very important insight. You can have the
satisfaction of knowing the real truth about
the energy crisis. . .what people in power really
expect from the economy. . .how safe experts
actually think you are from a nuclear power
plant. . .and you’ll find the real truth behind
many intriguing and controversial people in
the news. You may be surprised!

EASY TO OPERATE!

Unlike the polygraph, there are no sophisti-
cated operating techniques to learn. With our
easy, step-by-step instruction manual you can
easily master the Truth Machine with only a
few hours of practice. You simply turn it on
and adjust the sensitivity calibrator knob for
average stress in the speaker’s voice. Then sit
back and watch the LED display. When the
numbers on the digital read-out reach the
stress area, you know you're hearing less than
the truth. And it’s versatile. You can pick up
the speaker’s voice with the Truth Machine's
ultra-sensitive microphone. Or use the spec-
ial sensor that connects it to your telephone.

CIRCLE 48 ON FREE INFORMATION CARD

You can even tape a conversation with any
standard tape recorder and analyze it at your
convenience by attaching the special output
jack and playing back the tape!
DEPENDABLE QUALITY

The Truth Machine from Telestar is the ul-
timate voice stress analyzer. It features solid
state electronics and is manufactured to the
highest technological standards. Even its tough
shatterproof case was designed to withstand
the roughest handling. The Truth Machine is
designed and built to guarantee you years of
dependable use. It should never need servicing.
But if anything ever does go wrong, we will
repair it through our service-by-mail center
and return it to you in a matter of days.

USE IT RISK FREE!

We would like you to use the Truth Machine
without obligation for 30 days. Experience its
advantages. Take it to the office and enjoy sur-
prising people with your infallible new ‘insight!
Use it at home for entertainment and add a
whole new dimension to your television view-
ing pleasure. If you don‘t agree that being free
of doubt makes it possible for you to really re-
lax and enjoy life more. .simply return it with-
in 30 days for a prompt, courteous refund.

* Consent Of all parties must be Obtained for
use in Pennsylvania.

DISTRIBUTORSHIPS AVAILABLE

THE TRUTH MACHIN

SIMPLY TURN ITON. . .. T.M.
AND IF ANYONE EVER TELLS YOU
LESS THAN THE TRUTH. .YOU'LL KNOW!

ONLY $149
CHARGE BY PHONE OR MAIL!
CALL TOLL FREE 1-800-331-1000
In Oklahoma, call (918) 664-8300
i SR S e ) i - i e =) -] ) ) anTeS) wefen e ) h ]
Please send me a ‘Truth Machine’ for only |
$149.00 plus $3 shipping. | must agree that :
| can‘t afford to be without it, or | can re- |
turn it anytime within 30 days for a full,
prompt, and courteous refund. :
[ 1 Enclosed is my check or money order |
[ ) Charge my ( ) Diners Club :
( ) VISA/BankAmericard |
{ ) Master Charge - bankno.._____ |
(4 digit no. above name) :
Credit card no. I
]
]
1
1
I
I
I
1
1
1
1

Exp. date

Signature
Name
Address
City

State Zip
{PA residents please add 6% sales tax.)
Telestar Incorporated, Dept. 31-R i
200 S. Front St, Wormleysburg, PA 17043

B e ey e e e - - -

1979 TELESTAR INCORPORATED
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¥ RADIO-ELECTRONICS

JUST WRAP™WIRE WRAPPING

Toot WHY CUT? WHY STRIP? WHY SLIT?

WHY NOT JUST WRAP?

JW-1-B BLUE WIRE $14.95
JW-1.W WHITE WIRE $14.95
JW-1-¥ YELLOW WIRE $14.95
JW-1-R RED WIRE $1495

JUST WRAP REPLACEMENT ROLLS

uNlUbLau

RIBBON CABLE RSSEMBLY sinGLe eno
26 AWG Rainbow Coded flat cable

[serea | VENEENDERT Twoe
s | IUSTRORALS [eaas
SE 62 | T SR ONG 2 P o7
CETN MM i T

DIP PLUG WITH COVER FOR USE

R-JW-B BLUE WIRE___ 50 It Roll | $2.98 WITH RIBBON CRBLE
R-JW-W WHITE WIRE 50 ft.Roll | $298
R-JW-Y YELLOW WIRE 50 ft. Roll | $2.98 2 E;TEELU_G—é—(:OVGT
R-JW-R | RED WIRE 50 ft. Roll | $2.98 6-PLG 16 PIN PLUG & COVER | $1.59
QUANTITY: 2 PLUGS. 2 COVERS
) L ¢ UNWRAP TOO! FOR JUST WRAP e )
JUW-1 UNWRAPPING TOOL $349
L ‘ L3 ] RIBBON CABLE ASSEMBLY DOUSLE END
r JUST WRAP HIT
‘ "‘.—‘T“ DE 142 | WITH 14 PINDIPPLUG -2 [ $3.75]
l DE 14-4 WITH 14 PIN DIP PLUG — 4" 33.85]
JWK-6 J WRAP KI 4
L ] ST L Is2495] £14.8 | WITH14aPINDIP PLUG 8" | $3.95
DE 14-12 WITH 14 PIN DIP PLUG — 12" 54 07
“HOBBYV~ WIRE WRAPPING DE 14-16 | WITH14PINDIPPLUG— 16" | $4.12
2 T0O0L BATTERY POWERED DE 14-24| WITH 14 PINDIP PLUG — 24°_| $4.15
% FOR AWG 26.3 $19.95 IDE 16-2 | WITH 16 PINDIP PLUG — 2" 4.1
) E}W :el(e:laol. S CADYaAtteT 0 o1 ll ;I DE 16-4 WITH 16 PIN DIP PLUG — 4~ 34 25
S e G atteries: nottincludedtituts DE16:8 | WITH{6PINDIPPLUG 8~ | $435
\ - DE 16-12 | WITH 16 PINDIP PLUG —12°_| $4.47,
BT-30 BIT FOR AWG 30 | $3.95 DE 16-16 | WITH 16 PINDIP PLUG — 16" 452
BT.2628 | BIT FOR AWG 26-28 757,95 | DE 16-24 | _WITH 16 PIN DIP PLUG — 24’ 455
| E246 | WITH24 PINDIPPLUG 6" 6 05
DE248 | WITH24PINDIPPLUG—8 | $6
HOBBY WRAP TOOLS 3412 | WiTH 24PINDIP PLUG — 12" | $6.90
. e AP DE2a-16 | WITH24PINDIPPLUG _ 16° | $7.10
- %_ &ﬁ BE 24.24] _Wilri24 PINDIP PLUG — 24" §7.70
L
- [WSU-30 | REGULAR WRAP ]$6.95] DIP SOCHETS
gl (WSU-30M| MODIFIED WRAP §7.95 |
RAP 14 DIiP 14 PIN DIP SOCKET $0.79
e, L2211 L 2 o 16 DIP 16_PIN DIP SOCKET $0.89
30 ¥ 50010 16 AWL, Y ahow Wire -
\\\ 0w 50010 TV Wi Wt T Tog. £ 24 DIP 24_PIN DIP SOCKET $1 49
010 1 30 AWG ResWae | Loog 5] 36 DIP 36 PIN DIP SOCKET $2 49
2 30 AWG Biue Wre I Long 07 40 DIP 40 PIN DIP SOCKET $2.99
30 v 50 020 S AWE Yolow War T ong — 07
0 W 50 3TAWG White Wire . Long 07
TR50020 | 30 AWC ReqWre 3 Toog o ™ ! \i 2 DIP IC INSERTION TOOLS
0 B 50 430 30 AWG Blue Wire T Ly 16 ]
5 Y 50030 30 AWG Yeliow Wire 3 r.:\k 16 . WITH Pm s“"“u,""“"
3215 LA TR = { p] Narrow profile. Pin straightener
\ : TR0 030 |30 AWC Reo Wre T Long e buift into tool. Automatic eector.
s 0 8 50 040 30 AWG Biue Wire 4™ Long 23 -
30 ¥ 50 040 30 AWG Yy Wire & Lo 3 14-16 PIN
PRE-STRIPPED TSI N T B T [vs-at6] o i KeseRTER [s34]
WIRE WRAPPING 307 50 040 S0 AWG Red Wre & LR B
WIRE TRt — o T e e mos, (Mos -SAFE
P llow Wee Ong
wire for wire wrapping, e £ GROUND STRAP NOT INCLUDED
RWE30/(0:25mm) RG] ST AW Med Woe ¥ Tomg £ TITE PN MO
::'NAR kwue.::) wires 0 B 50 060 T‘E AWG C,‘{! Wire 6 Loog ) MOS-1416 CMOS SAFE INSEﬁTER $7.95
package stripped 30 v 50 060 30 AWG Yellow Wire & Long 34.26 PN MOS
1° both ends W 5 AWG Wivte Wre & Tong ¥ MOS-2428| c\0s SAFE INSERTER | 37-95
RYNAR PENNWALT 0 R TAWG Red Wre b 1 38
TRI-COLOR DISPENSER 36-40 PIN (MOS-SAFE
[wD=30-TRI] TRI-COLOR DISPENSER | $5.95] 1T INSERTION TOOL
[R30-TRI_| REPLACEMENT ROLLS | $3.95] .
IIIIIIE DISPEIISER \ Aligns bent out pins. Includes terminal lug for at-
| WD-30.B BLUE WIRE 395 : tachment of ground strap.
[[wD-30-¥ YELLOW WIRE $3.95
.,
[ECaniaiy WHITE WIRE 282 - GRDUND STRAP NDY INCLUDED
| wD-30-A RED WIRE 3.95 ~
| MOS-401 36-40 PIN CMOS SAFE 157 95]
DISPENSER REPLACEMENT ROLLS INSERTION TOOL
R-30B-0050] 30 AWG BLUE 50 FT_ROLL | $198
R.30¥-0050] 30 AWG YEL_OWS0FT ROLL] $1.98 DIP IC EXTRACTOR TOOL
R-30W-0050] 30-AWG WHITE 50 FT_ROLL] $1 98 ’
LSI, MSI d SSI devic f £ 8 to
R-30H-0050] 30-AWG RED_50 FT_ROLL | $198 C Extracts all LS, MS1 an evices of from

SKYNAR

HK-18 [18 AWG[25 FT] SOLID CONDUCTOR 81 20f
HK-20 |20 AWG|25 FT | SOLID CONDUCTOR 9]
[HK-22 (22 AWG|50 FT| SOLID CONDUCTOR _81.35)
HK-24 124 AWG[50 FT | _SOLID CONDUCTOR 81 39

HK-26 |26 AWG|50 FT | SOLID CONDUCTOR 51 35
[SHK-18]18 AWG! 25 FT [STRANDED CONDUCTOR[S? 20)
|sm«§zo AWG|25 FT [STRANDED CONDUCTORE 98
SHK-2222 AWG[50 FT [STRANDED CONDUCTORS! 35

SHK -24]24 AWG| 50 FT [STRANDED CONDUCTORS! 35
[SHK 26|26 AWG] 50 FT [STRANDED CONDUCTORB! 35

¥ le

N

LExt | EXTRACTOR TOOL [3149]

24-40 (MOS-SAFE EXTRACTOR TOOL

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

GROUND STRAP NOT INCLUDED
[ Ex:2 | cmOs SAFE EXTRACTOR TOOL | $7.95 |

MINIMUM OROER $25.00, SHIPPING CHARGE $2.00 N.Y. CITY AND STATE RESIDENTS ADD TAX
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PRB-1 DIGITAL LOGIC PROBE

® DC 10> 50 MHZ ¢ Autometic threshold

© 10 Nsac. Pulse response reseliing

e 120K C with oll loglc
© Aulomatic puise sirelching , lemilies 415 VOC

© Renge exlended o 15:28 VOC
wilh optionel PA-1 sdapler

eselting memory o Supply 0.V.P. 1o = 70 VOC

@ Open circuit detection @ No swiiches/nc calibretion

[[PRB-1 T DIGITALLOGICPROBE | $3695)

PROTOTVPE BORRD (M-100

TERMINALS: 1.020 TEST POINTS. 188 separate 5
point terminals, plus 2 ho ntal bus lines of 40 com-
mon test poinis each

SIZE: 62" Wide, 5" Long
[CM-100[MODULAR PROTOTYPE BOARD [$25 95 |

o3 T N B e

{ Fu T A g

CM-500

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

each SIZE 6" wide. 32" Long

| .CM-200] MODULAR PROTOTYPE BOARD] $16 45
e

PROTOTYPE BORRD (M-300,(M-400

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

$9 95
$2 45

CM-300
CM-400

MODULAR PROTOTYPE BOARD
MODULAR PROTOTYPE BOARD

MODULAR BUS STRIP

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

[CM-500 | MODULAR BUS STRIP

[ s195 ]

JUMPER WIRES

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

JUMPER WIRES

[LRw-50 | [ s298 ]

" (LIP AND STRIP” TOOL

For cutting and stripping 1 in. insulation from 30

AWG wire

[cas-130] CLIP AND STRIP [ $1%8 ]
ST il fonied

mini SHERR

[ws1o T MINI-SHEAR [ sa0s5]

Mini SHERR WITH SAFETY (LIP

[ms-20 T wmini-SHEAR wiTH CUP | $5.95 ]

VALUUM VISE

ABS construction, 1¥2 in. wide jaws.

[Cvva ] VACUUM VISE [$349]
=

WIRE WRAPPING KITS

WK-2,WK-3 WK-3

WK-2-8 [WIRE-WRAPPING KIT (BLUE) [$1295
WK-2-Y |WIRE-WRAPPING KITIYELLOW)] $12.95
WK-2-W| WIRE-WRAPPING KIT (WHITE) [$12.95
WK-2-R | WIRE-WRAPPING KIT (RED) $12 95

[wk-3B (BLUE)]| WIRE WRAPPING KIT | $1695]
[wk-4B (BLUE)] WIRE-WRAPPING KIT [ $2599]

WIRE WRAPPING KIT WK-5

8W-630, WSU-30M, CON-1, EX-1, INS-1416, TRS-2,
MS-20, 14, 16, 24 and 40 DIP sockets, WWT-1,
WD- 30-TR1, H-PCB-1.

L WK5 | WIRE-WRAPPINGKIT [ §7495 ]

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

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

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

[H-PCB-1] HOBBY BOARD [s499 )

TERMINAL BORRD

.062 thick glass coated epoxy laminate. Outside di-
mensions 6.3 in. x 3.34.in. Not plated.

[A-Pc-01 | TERMINAL BOARD [$345 }

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

[A-PC-02 |

PRINTED CIRCUIT BOARD [ §595

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

| $595 ]

[A-Pc-03] PRINTED CIRCUIT MOARD

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

[ s795 ]

[A-PC.04]  PRINTED CIRCUIT BOARD

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

[a-Pc-06]  PRINTED CIRCUIT BOARD | $695 |

"'Sﬁne as A-PC-05 except outside dimensions are 4.5
in. x 7 in. Edge Connector Board.

Feses A-PC-07 PRINTED CIRCUIT BOARD $8 95
€ 1“ () TERMINALS
"y
""ﬁ"'!"—ll, WWT-1 SLOSTILEGD ;’E;(;JIEISAL $4 98
[ X D L
=R R T WWT-2 TERMINAL $2 98
ot WWT-3 IC SOCKET TERMINAL | $4 98
= > DOUBLE SIDED
= e e e W] TERMINAL $1:98
T4
TERMINAL INSERTING TOOL
L — For inserting WWT-1, -2, -3 and -4 terminals.
LoNs1 T INSERTING TOOL | s249 |
g g (o) P [.B. TERMINAL STRIPS
P TS- 4 4-POLE 39
1S 8 -POLE 19
TS-12 12-POLE 99
——w =
i PPy MODULAR TERMINAL STRIPS
B [ 1s-em0 | 2-POLE [ s17s ]

(3 per Package)

[TRt ] CARD GUIDES [ $1.89 ]
QUANTITY — ONE PAIR (2 PCS.)

PL CARD GUIDES & BRALKETS

|L™Rs-2 | GuiDEs & BRACKETS | $3.79]

QUANTITY — ONE SET (4 PCS)

[ i

PL EDGE (ONNELTOR
44 pin, dual read-out, 156 in. spacing, wire-wrap-
ping.

[TCON-1 ] P.C. EDGE CONNECTOR | $349 |

MINIMUM ORDER $25.00, SHIPPING CHARGE $2.00, N.Y. CITY AND STATE RESIDENTS ADD TAX
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RADIO-ELECTRONICS

(2]

EQUIPMENT REPORTS
continued from page 32

pulses in the pickup coil. The command mod-
ule simply measures the time between each
pulse to determine speed and counts the num-
ber of pulses to determine distance.

If you've opted for the cruise control fea-
ture, the vacuum servo is installed next. This is
mounted behind the carburetor and in line
with the accelerator linkage using a bracket
that is supplied. The installation manual illus-
trates no less than nine possible mounting vari-
ations. The vacuum servo is connected to the
accelerator linkage using a bead chain. A hosc
coming from the vacuum servo must be con-
nected to a vacuum source. This is accom-
plished by connecting to an engine vacuum
hose using a “T" fitting that is supplied. The
command module compares the time between
the pulses from the speed sensor to a preset
value and sends an crror signal to the vacuum
servo that controls the position of the accelera-
tor linkage and thus the car’s speed.

The flow sensor is installed in the fuel line
between the carburetor and the fuel pump. A
length of rubber fuel line and clamps are pro-
vided. The sensor provides a signal that is pro-
portional to the fuel flow to the engine. This is
the basis for many of the calculations the com-
mand module makes. Also, the command mod-
ule is initially set up with the capacity of the
fuel tank. After fill up, the command module
subtracts the amount of fuel that has flowed to
the engine from the tank capacity to calculate
the various fuel remaining functions, such as
distance to fuel exhaustion. The Compucruise
operating manual therefore recommends that

each time you refucl, you fill up the tank and
clear the command module’s distance and fuel
registers by depressing two keys.

The next step in installing the system is
mounting the command module on the dash-
board. The installation manual, which is easy
to read and clearly written, with plenty of illus-
trations, points out that “'it is absolutely imper-
ative that the site selected allows you to view
the road while you look at the display. Other-
wise, a vchicle accident could result.” The
actual mounting can be accomplished several
different ways. A “U" bracket is supplied for
mounting the module either above or below
the dashboard. This mounting enables you to
tilt the module for better visibility. Two flat
rectangular mounting brackets are also provid-
ed in case these arc easier than the “U” brack-
et to install. If you’re ambitious enough to cut
a hole in the dash, two "'L"" shaped brackets are
provided for a flush mount. In case mounting
by the brackets is impractical, double-sided
tape is provided. This will mount the command
module on a flat clean section of the dash-
board.

Part of the wiring harness coming from the
command module is routed through the fire
wall and into the engine compartment. If a
suitable hole doesn’t exist in the firewall, you'll
have to drill one. These wires have push-on
connectors and are attached to the vacuum ser-
vo, speed sensor, and flow sensor. The rest of
the wiring harness remains inside the passen-
ger compartment and is connected to the brake
switch. Also connected to the wiring harness is
an audible alarm that is ‘mounted at a conve-
nient location under the dashboard.

The next step is to mount the two tempera-
ture sensors. The mounting locations for these

want it.

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

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

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

for FREE brochure

2850 29th St.. Long Beach. CA 90806

] Eel s |
& &8

L

HOLD IT!

Anywhere you -

EAINIAY, = S

el | o | Y
EalSPaNp
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two sensors depends on which temperatures
you care to monitor. The installation manual
lists three options—inside (passenger compart-
ment) and outside temperature, inside and
coolant temperature, coolant and outside tem-
perature. If you select one of the options that
monitors inside temperature, then mount one
of the temperature sensors at a convenient
location under the dashboard. The other tem-
perature scnsor is routed through the firewall
and is either mounted in front of the radiator
and behind the grill to monitor outside temper-
ature or is mounted against the coolant hose
that carries water from the engine block to the
radiator to monitor coolant temperature.
Finally, the command module is connected
to the car's electrical system. Since the com-
mand module contains RAM memory, it
requires a constant source of power. However,
to reduce current drain when the car is not
running, power is cut to the display and the
rest of the circuitry when the ignition is off.

Calibration

After installation is complete, you must cali-
brate the Compucruise system. The first step is
to input the capacity of your car's fuel tank.
This is obtained by consulting your automobile
Owner's Manual. Once the capacity is deter-
mined, you enter it into the command module
by depressing four keys on the keyboard as
outlined in the Compucruise Installation Man-
ual

To calibrate distance and speed, it is neces-
sary to drive the car over a measured distance.
This can be accomplished on any of the major
highways by using the “mile markers.” Other
than setting Compucruise’s clock to the cor-
rect time, calibration is complete.

Use

Using Compucruise is not as difficult as it
might seem. There are many, many functions
and you will have to spend some time familiar-
izing yourself with the keyboard. But once this
is done, the keystrokes involved in displaying a
desired function seems natural.

Very few features have been omitted from
Compucruise. In fact, you would be hard
pressed to say “They should have included

. . Another look at Table 1 will verify this.
When you start combining functions, the value
of Compucruise really increases. For example,
you can determine optimum speed for maxi-
mum fuel efficiency and then set the cruise
control for that speed. Or you can engage the
cruise control at your present speed and dis-
play at what time you will arrive at your desti-
nation.

Compucruise is not a toy. It will tell you
when you're not getting maximum gas mileage
and therefore need a tuneup. You can easily
determine if a particular brand of gasoline
gives you better mileage. Having the kind of
information that Compucruise provides at
your fingertips is not only convenient, but in
certain situations, important.

Compucruise can be installed in any domes-
tic or foreign car except those with fuel injec-
tion or diesel engines. A special adapter, Part
No. 44A4W is required for front-wheel drive
cars.

The model 44 sells for $199.95. The model
41 (less cruise control feature) scils for
$159.95. Not expensive when you consider a
major car manufacturer offers a similar device.
that does not have half the features or capabili-
ty of Compucruise, for more than three times
the price. And Compucruise offers you the
ability to add cruise control to your car. R-E



EXS0S

ALL THE MOST WANTED FEATURES
AT A MOST WANTED PRICE...

BIG %" HIGH LCT DISPLAY $7
ONLY

USE INDOORS OR OUT 4 95

200 HOUR 9V BATTERY LIFE
HICKOK

AUTO ZEF O, POLARITY,

OVERRANGE INDICATION
THE HICKOK ELECTRICAL IFSTRUMENT CO
10514 Dupont Avenue - Cleveard. Ohio 44108

100 mV DC F.S.SENSITIVITY
(216} 541-8060 . TWK: 310-421-3286

19 RANGES AND FUNCTIONS

Here is the handfull of
accuracy you've been
waiting for. Hand-
somely encased.

5 ' Compact. Efficient.
Only12ounces.
Hickck's exciting,

Removable ccver stcres tes
set furnished as pa-t >f ne u

Available accessories irclude AC
adapter, padd=d vity carrying cese.
40KV DC prote, 10 £mp DC shunt. =

HICKO . } new LX 303, 3%
L X 03 digit Mini-Multime-
ter with high quality

compcnents, one

. year gLarantee

and rugced Cyco-

lac® case offers

features p-eviously

found on y in ex-

pensive unts. . .ata

- price under$75.00!

& So why wait any

_ lenger? The

amazing LX 303

is here, NOW!

~ Another American

made test equip-

F ment breakthrough

" from Hickok, The Value
__fl“." nnovator. Order today!
P

Temperature P obe a
measures from —55°10 4=
TP-20F from —67°top + X%

Al

 ;

ibutor or order balow

- -1, > " . —_————————ﬂ
SPECIFICATIONS F 1 ADVA TO ORDER CALL TCLL FREE |
DC VOLTS (5 R .,* S): 0.1mV ( = 800-223-0474

+0.5% rdg *0.6% 8 Input imped: 1 ELECTRONIC il
input 1kY 2xcapt S00M on 200m 54 West 45th Street, New York, NY 10036 212-687-2224 ' -— |
AC VOLTS (40Hz ta ). 0.1V PLEASE SEND ME I

*1.0% rdg £0.5% 1. - —_ Hickok LX303 Digital Multimeters © 74.95 ec.
input: 600V. 3 ¥ RC-3 AC Adapter. 115VAC (220VAC avail.) . 5 @ 7.50 ea. I

RESIST, CC-3 Deluxe Carrying Case ..@ 7.50ea
VP-10 X160 DCV Probe Adapter @ 14.95 ea. |

20MQ; TP-20 Temperature P-obe (specity C or F) .. @ 39.95 @2
VP-40 40 KV DC Probe . @ %5.00 ea. I

. Payment encl. (]  Bill my: Master Charge ] VISA [
x ._1 Account 3t Exp. Date |
l“ 4 ' Name l
l Address — |
| City S:ate Zip I
I-Add $3 00 Postage and Handling, NY. residents add sales tax RE-HJ
v CIRCLE 59 ON FREE INFORMATION CARD
[

Address
Apartment Number Age

NATIONAL Gmed SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905 State Zip
Resident and Home-Study Schools Check if interested in G.I. Bill information
4000 South Figueroa St., Los Angeles, Calif. 90037 Check if interested ONLY in classroom training in Los Angeles.

r=—-
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Train with NTS for the

MicroComputers, digital
the first name

Tiny BASIC!* VP-700
Color. VP-590 add-on Color Board allows program "’“’"‘*n-.__“ Expanded Tiny BASIC Board
control of 8 brilliant colors forgraphics,colorgames. puts this high-ievel language
Plus 4 selectable background coiors. Includes on your VIP. BASIC stored
sockets for 2 auxitiary keypads (VP-580). $69: in 4K of ROM. Ready forim-
mediate use—no loading
necessary. This expanded
BASIC includes the standard
Tiny BASIC commands plus
12 additional—including
color and sound control!
Requires external ASCI|
encoded alpha-numeric
keyboard. $39°

Sound. VP-595 Simple Sound Board provides 256
tone frequencies. Great for supplementing graphics
with sound effects or music. Set tone and duration
with easy instructions. $24°

Music. VP-550 Super Sound Board turns your VIP into a music
synthesizer. 2 sound channels. Program control of frequency,
time and amplitude envelope (voice) independently in each
channel. Program directly from sheet music! Sync provision
for controlling multiple VIPs, multitrack recording or other
synthesizers. $49°

Memory. VP-570 RAM Expansion Board adds 4K
bytes of memory. Jumperiocates RAM in any 4K
block of up to 32K of memory. On-board memory
protect switch. $95°

EPROM Programmer. VP-565 EPROM Programmer Board
comes complete with software to program, copy and
verity 5-volt- 2716 EPROMs—comparable to units
costing much more than the VP-565 and VIP put
together! Programming voltages generated on _
board. ZIF PROM socket included. $99°

EPROM Interface. VP-560EPROM Interface
Board locates two 5-voit 2716 EPROMs (4K
bytes total) anywhere in 32K of memory.
VIP RAM can be re-attocated. $34°

Auxiliary Keypads. Program
your VIP for 2-player inter-
action games! 16-key keypad
VP-580 with cable ($15°)
connects to sockets pro-
vided on VP-590 Color Board
or VP 585 Keyboard Interface
Card ($10°)

ASCII Keyboard** Fully encoded, 128-character ASCII
encoded alpha-numeric keyboard. 58 light touch keys
including 2 user defined keys! Selectable upperand lower
case. Handsomely styled. Under $50°

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

With these new easy-to-
buy options, the versatile
RCA COSMAC VIP
(CDP18S711) means even
more excitement. More
challenges in graphics,
games and control func-
tions. For everyone, from
youngster to serious hobby-

easy to programandoperate.
Powerful CHIP-8 interpre-
tive language gets you into
programming the first
evening. Complete docu-
mentation provided.

Take the first step now.

Check your local com-
puter store or electronics

ist. And the basic VIP com- - parts house. Or contact

puter system starts at just $249* assembled RCA VIP Marketing, New Holland Avenue,

and ready to operate. Lancaster, PA 17604. Phone (717) 291-5848.
S|mp|e but powerful—not iUSt a toy_ :?‘:gif:z:?:\'::gh‘:r?;? :390721857Hd0esn0t include video monitor or cassette recorder.

Built around an RCA COSMAC micro-
processor, the VIP includes 2K of RAM. ROM
monitor. Audio tone with a built-in speaker.
Plus 8-bit input and 8-bit output port to inter- The fun way
face relays, sensors or other peripherals. It's into computers.
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Now you can design, prototype and safely connect various
circuits to your Radio Shack TRS-80 computer. This device plugs
into the TRS-80 and contains all the buffer circuitry, power
supplies and a solderless breadboard to make experimenting
and prototyping easier.

MANY OF THE PRESENT 7TRS-80 MICROCOMPUTER USERS ARE IN.-
terested in data-processing applications, whether they be for
game-playing, business-forecasting, inventory-management,
payroll-computation, or educational use. Many users are also
interested in having their TRS-80 microcomputer do something
outside of the computer itself, in the so-called *‘real world.”
Typical real-world applications for the TRS-80 involve monitor-
ing or testing external devices and performing some sort of
control operation based upon the result of a data processing step.
Many articles have been written about programming in BASIC,
and many BASIC programs have been developed for the TRS-
80. Very little has been written, so far, that describes the TRS-
80’s signals, and how they may be used to interface the comput-
er to the real world so that it can perform useful tasks beyond
data processing.

The TRS-80

The TRS-80 computer is available in a number of configura-
tions. Since the Level-I BASIC does not include any general-
purpose input/output (1/0) commands, it is useless for the
control of 1/O devices. The Leve/-II BASIC interpreter docs
recognize four general-purpose /O commands, so it will be the
basis for our discussion. We will discuss these commands short-
ly. but first, we need to take a look at the TRS-80’s signals that
are provided for the control of external devices.

If you haven't done so already, you may wish to remove the
plastic hatch cover at the left-rear corner of the keyboard's
housing. This cover provides access to the RESET pushbutton.
and to a double-sided, 40-pin male edge conncctor. The edge
connector provides the means for connecting external devices to
the TRS-80’s bus. The signals that arc available along with their
abbreviations and functions, are listed in Table 1. You will note
that some of the signal abbreviations are followed by an asterisk.
This designates that the signal is normally a logic one. and that
the action described takes place when the signal is in the logic

JON TITUS, CHRIS TITUS, and DAVID LARSEN

zero state. We will use the more familiar *“‘bar™ notation
throughout this article, since it is a standard. Thus, the TRS-80
bus signal, IN*, will be noted as IN.

At this point, the four important bus signals for interfacing
are IN, OUT. WR and RD. along with the 16-bit address bus
(A15-A0), and the eight-bit data bus (D7-D0). Some readers
that are familiar with the S-100 bus will wonder about the use of
a single data bus, instead of the “split” buses found in some
carly computer systems. The TRS-80 uses a single cight-bit
bi-directional data bus to communicate between [/O devices,
memories and the Z80 microprocessor IC.

The flow of data on the buses is carefully synchronized by the
780 through the use of the TN, OUT, WR and RD control
signals. Individual memory locations and 1/O devices are speci-
fied by the 16-bit address bus signals A15-A0. The TRS-80’s
address bus and its control signals are all uni-directional; that is,
the signals are all generated by the Z80 microprocessor, and
transmitted to external devices.

1/0 devices and memory

At this point, we need to distinguish between the 1/0 devices,
and the memory locations that may be addressed by the TRS-
80. In each case, special signals are generated to control and
synchronize the flow of information between the memory 1C's,
or 1/O devices, and the TRS-80. An understanding of these
signals, and how they affect external devices is very important.
In fact, interfacing the TRS-80 would be impossible if we did
not know how to use these signals.

The TRS-80 addresses a specific memory location through
the use of a 16-bit address on the address bus. This gives the
TRS-80 the ability to directly address up to 2'¢ or 65.536 differ-
ent memory locations. Once the 16-bit address is specified
either the WR (write) or the RD (read) control signal goes low
(logic zero), indicating to the memory IC that it is to cither
“write” the eight-bit value currently present on the data bus into

6.61 HIAWIAON
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the specified location, or that it is to transfer the byte contained
in that location onto the data bus for a *‘read™ operation. Note
that even though your computer may only have 4K of read/
write memory associated with it, all 16 of the address lines are
used. A timing diagram for the read and write opcrations is
shown in Fig. 1.

DATA TO COMPUTER
DATA BUS F 07-00
"o LT

ADDRESS BUS __ X A15-A0

DATA BUS X X
ADODRESS BUS 4 X
WR { |

FIG. 1—TIMING RELATIONSHIPS for the memory-read (RD) and memory-
write (WR) operations.

The TRS-80 controls external /O devices in a similar man-
ner, using the address bus, the data bus, and two control signals.
Instead of using the read and write signals, two separate signals
are used just for the control and synchronization of [ /O devices.
These are the IN and OUT signals. The IN signal synchronizes
the flow of information 70 the TRS-80, while the OUT signal
synchronizes the flow of information from the TRS-80 to exter-
nal devices.

While the address bus is used to address either a memory
location or an I/O device, the use of the bus differs in each case.
While 65,536 memory locations may be addressed, the TRS-80
can only address 256 1/O devices, since only address lines A7
through AO are available for device addressing. This isn’t much
of a limitation, however, since few users will have more than a
few devices connected to their computer system. During 1/O
device addressing, the remaining address lines, A15 through A8,
are used by the Z80 IC to transfer other information, but it is
unimportant for 1/O device addressing and for normal 1/0
device interfacing. A typical timing diagram for 1/O device
addressing and synchronizing is shown in Fig. 2.

- DATA STABLE

DATA BUS i 4 07-00
ADDRESS BUS B4 X A7.A0
ouT LI

ATA BUS Z,/ DATA TO COMPUTER 1700
w LI

aooRresssus _ ) & AT-AO

FIG. 2—TIMING RELATIONSHIPS for I/O device data transfers. The IN
and OUT signals are about 1.3 us.

At this point, there are four areas that we must cover before
we can interface the TRS-80. These are: device address decod-
ing, device selecting, 1/0 ports, and software (programming).

Address decoding and device selection

These two topics are covered together, since it is difficult to
separate them. To address and select an 1/O device, the infor-
mation on address lines A7 through AQ, must be decoded so that
the addressed device is only selected when the proper address is
present on these lines. Since the address bus lines serve two
purposes—the addressing of memory locations, and the address-
ing of 1/0 devices—some additional information is necessary so
that external devices can distinguish between memory addresses

and 1/0O device addresses. The TN or the OUT puise can be
gated with a decoded address signal to provide this distinction.

A typical gating scheme is shown in the schematic diagram in
Fig. 3. In this simple example, an eight-input gate has been used
to detect the proper combination of ones and zeros on the
address bus corresponding to the decimal address of 24. While
the address output from the NAND gate has been provided, this
is not very useful, by itself. The useful signals are thosc that
result from gating the device address output of the NAND gate
with function pulses IN and OUT as shown in Fig. 3. Since
these are the pulses that are used to select and control external
devices, they are called device select pulses. In all cases, external
devices are controlled through the combination of an address
and a function pulse. These are generally gated together to
generate a device select pulse.

You should not be surprised to see that the device address
that was generated in Fig. 3 has been used with both an input
device and an output device. Since the IN and the OUT pulse
are never generated simultaneously, each device address may be
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FIG. 3—A SIMPLE gate-based device address decoder and device select-
or circuit.

used for both an input device, and an output device. In many
cases, the two devices with the same address may not be related
in function. In gencral, though, two input devices arc never
assigned the same device address, and the same holds true for
output devices. This avoids bus conflicts, much as having people
talk in turn avoids the problems that would occur if they all
talked at the same time.

1/0 ports

Input/output ports, or /O ports, are easily constructed. In
most cases, output ports are simply latches that have their inputs
connected to the data bus, and their outputs connected to the
device that is to receive the transmitted data. The latches are
triggered by an output device select pulse. A typical output port
is shown in Fig. 4. Latches arc used as output ports, since they
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BUS MONITORS
14 15
17 16
00— 18] LI
8 o—Hac
T 014, SN74L5373
ouT N74L837
1/aSN7402

FIG. 4—LATCHED OUTPUT PORT used to drive lamp monitors or other
indicators. (0 = ground or logic zero.)

can be triggered with short pulses that transfer information
from their inputs to their outputs. When the pulse has been
removed, the transferred information remains at the outputs
until it is updated with new information or until power is
removed from the system. In this way, the information is avail-
able to the output port for a long time, in fact, as long as the
output device needs it, it is there. If latches were not used, the
information would only be present for a short period (less than 2
microseconds in the TRS-80), hardly enough time for an exter-
nal device to print a character, close a rclay, turn on a heater,
open a valve, or take any meaningful action.

Input ports are gencrally three-state buffers such as the
DMB8095, or SN74365 devices. These three-state buffers have a
third state that allows them to appcar clectrically disconnected

from the device to which their outputs have been connected. In
this unsclected, or high-impedance mode, these devices do not
present any outputs to the lines to which they are connected,
making them ideal for use on the TRS-80’s data bus. Since they
arc disconnected most of the time (when not transferring data),
they do not interfere with the normal operation of the other
input ports on the bus, or with output ports and memories. A
typical input port is shown in Fig. 5.
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FIG. 5—THREE-STATE input port using 74365 IC's.

A device select pulsc is used to turn on the three-state buffers
so that they can transfer the information that is present at their
inputs, through to their outputs, and onto the TRS-80’s data
bus. The actual transfer takes place when the IN pulse is in the
logic zero state. Input ports are activated by a device select pulse
that is a combination of a device address, and the IN function
pulse. Now you should see why input devices arc not assigned
the same address. They would both try and use the bus at the
same time, and the computer could not distinguish between
cither of the devices.

Software

The transfer of data to and from 1/0 devices and the TRS-80
is controlled through the use of the BASIC commands. INP and
OUT. In cach case, a device address must be specified as a part
of the overall command. Thus, the command OUT 6,120 would
transfer the decimal value [20 to the output port that has been
assigned the decimal address 6. The command, A = INP(12)
would set variable A, equal to the value that was input from
input port 2. Since we do not know what value is to be input. a
value is never incorporated within an INP command.

The device address associated with the INP and OUT com-
mands is always expressed in decimal format, so you must con-
vert these values to binary values to find out what bit patterns to
expect on the address bus outputs. The value that is to be trans-
ferred by an output operation is also expressed as a decimal
number. Since cight data bits and eight address bits are used in
1/0 device data transfers and in device decoding, the values for
the data, and for the addresses, must always be within the range
of zero to 255, inclusive. Other values will result in an error
condition.

Variables may be specified within either the INP, or the OUT
instructions, provided that they have been preset to a valid value
prior to the use of the variable in an instruction. Thus, OUT
XY, OUT 7,Z, OUT Q,10, M=INP(10) and L=INP(A) are
all valid commands that will be correctly interpreted by the
Level 11 BASIC. If fractions are specified in these instructions,
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they are ignored. For example, if you attempt to output the
value 6.125 to output port 7 with an OUT 7,6.125 instruction,
the value 6 is transferred, with the fractional portion of the value
being ignored.

This introductory information should serve to help you
understand how the TRS-80 may be casily interfaced to exter-
nal devices. Since it is impossible to cover all of the basic inter-
facing techniques, we refer you to the new book, TRS-80 Inier-
facing (see Parts List).

The interface breadboard

To make the task of interfacing fairly casy, an interface
breadboard has been designed so that the needed signals are
readily available and properly buffered for use in prototype
design. Without such a breadboard, it could prove difficult to
interface to the TRS-80 computer. The breadboard consists of
five major sections; power supply. logic probe, device and mem-
ory address decoder, bus buffer and control circuit. Each of
these sections will be described, so that you will better under-
stand how the interface breadboard works, how it is used and
how to troubleshoot it.

The power supply section of the breadboard may be operated
in one of two ways. An external +5-volt power supply may be
used, as long as it can supply 1 ampere, or an external transform-
er may be used. The external transformer should be capable of
supplying 12.6 volts AC at 1 ampere. This transformer is used
with an on-board diode bridge and voltage regulator, to supply
the S volts for the IC's. Whether the onboard supply is used, or
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FIG. 6—SCHEMATIC DIAGRAM of the breadboard’s power supply.
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FIG. 7—THE LOGIC PROBE circuit. A 74LS123 may be substituted for the
74123.
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FIG. 8—SCHEMATIC DIAGRAM of the breadboard’s device and memory
address decoding circuits.

the external supply is used, the power supply for the bread-
board is separate from the five-volt power supply that is used to
power the TRS-80. The internal computer power supply just
doesn't have the necessary power to drive the breadboard. A
schematic of the power supply circuit is shown in Fig. 6.

If the on-board power supply is used, the 12.6-volt transform-
er is connected to pins | and 2 on plug PL1, and rectifier diodes
D1-D4, filter capacitor Cl. and the voltage regulator are all



installed. We suggest the use of a small heat sink with the
voltage regulator. Be sure that it is tightly fastened to the volt-
age regulator and to the PC board. When the breadboard is used
in this way, +5 volts arc available at pin 5, and ground is
available at pin 6. These connections may be used for external
interfacing, if required. The actual use of a connector for PL1 is
optional. You may wish to connect the power transformer or
external power supplied directly to the interface breadboard
without the connector.

If an external power supply will be used to provide +5 volts
to the breadboard, the power supply parts (D1-D4, C1 and the
voltage regulator) are not required and should not be installed.
The + 35 volt and ground connections are made to pins 5 and 6,
on PLI, respectively, to power the system. To make the power
supply voltages readily available for interfacing. an integrated
circuit socket has been set aside for these connections. Two
sparc pins at PL.1 have been used (o connect to the POWER 1C
socket, so that external voltages may be easily connected to the
system. All of the voltages are shown in Table 2, with their
respective connections at the POWER socket.

The logic probe circuit shown in Fig. 7 is useful in helping
you to determine the logics state of the various signals on the
breadboard. It wil! indicate logic levels and pulse activity. Com-
parator 1C15 1s used to detect the logic one and logic zero logic
levels. while dual monostable IC14 is used to detect and stretch
pulses so that they may be casily observed. A green (logic
ZERO), a red (logic ONE) and a yellow (PULSE) LED are used as
indicators. The input to the probe is available at pins 1—4 on the
socket at SOF. These inputs are all marked with a p. All of these
four inputs are in parallel, and any one may be used. Since an
SN741L.8123 monostable is used as the pulse-stretcher, the input
to the logic probe should be thought of as two low-power
Schottky loads. You may wish to substitute an SN74123 mon-
ostable multivibrator, which will increase the input load to two
TTL loads.

If you have an external logic probe, or an oscilloscope, you
may not want to build the logic probe portion of the breadboard
circuit. Since the remainder of the breadboard circuitry is inde-
pendent of this section, it can be left out. We found that the
logic probe portion of the breadboard is quite useful for testing
and troubleshooting interface circuits as well as the various oth-

er logic circuits that can be breadboarded.

A major portion of the circuitry on the interface breadboard
is devoted to device and memory address decoding, as shown in
Fig. 8. The decoders can be operated as either memory address
decoders, or as device address decoders, depending upon wheth-
er device or memory-mapped 1/0 will be used in your interface.
In the device addressing mode, only address bits A7 through A0
are decoded. In the memory-mapped mode, all 16 address lines
are decoded. In each case, addresses are absolutely decoded,
meaning that all of the address bits in the respective group have
been decoded. The decoding scheme used on the breadboard
includes the necessary comparators and a decoder for both the
device and memory mapped 1/0 modes.

In the device addressing mode, four-bit comparator ICS is
used to compare four presct address bits with four of the address
bus lines, A7 through A4. The address bits are preset using a
dual in-line switch package, S2. The positions are clearly
marked, *4.” *5,” *6,” and *“7.” You must be sure that the open
or OFF position of the switch is in the logic one position (right-
hand side). Pull-up resistors (in 1C7) have been provided so that
the open switch position provides a logic one to the comparators.
Although a dual in-linc resistor network has been specified,
individual 1,000-ohm resistors may be used in its place. Use
resistors with a 5% tolerance.

When an address match takes place between the preset
address bits, and the address information on address bus, decod-
er IC12 is enabled and decodes the remaining four address bus
bits, A3 through AQ. Although the decoder IC12 can decode
sixteen addresses, only eight have been implemented on the
breadboard. The decoded address appears as a logic zero at its
respective output, while all of the other outputs remain in the
logic-one state.

Next month we will continue the discussion of the operation
and applications of the TRS-80 interface breadboard and will
provide illustrations showing the various types of buffering and
control circuits. Following will be construction details including
PC board foil patterns and a component layout. Also included
will be schemes for testing the interface breadboard and various
circuits that you can prototype such as a digital-to-analog con-
verter circuit and a traffic-light simulator that is software con-
trolled. R-E
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HEATH ELECTRONIC DIRECTORY/DIALER
model GT-1217

SUPERPHONE 7700 from Integrated Circuits
Packaging, Inc.

Over the last year or so, you’ve probably noticed an increas-
ing number of automatic telephone dialers and feature phones
being used. Here's a look at the various models and how they compare.

WITH OVER 160.000.000 TELEPHONES IN OP-
eration in the United States, it’s no won-
der that “Consumer Electronics Month-
ly,” an industry publication, estimates
that up to 250,000 “*fcature phones™ and
30,000 *“automatic dialers™ will be sold in
1979. Fcature phones arc telephonc in-
struments with memory dialing capabili-
ty. and usually other functions— such as
calculator. clock. calendar or alarm. Au-
tomatic dialers may have these capabili-
tics, but arc used with a separate tele-
phone instrument.

The basic idca is simple enough. Pro-
vide a telephone user with a device that
will automatically dial a pre-programmed
number with a single button that “re-
members” the number. What is really
surprising is that this simple requirement
has been interpreted into so many totally
differen: solutions!

The Comparison Chart (Table 1)
shows 19 automatic dialers and feature
phones available from 11 sources. plus a
many-featured 500-number computer
program for Radio Shack TRS-80 own-
ers. Since the spring of 1979, when this
information was compiled, we have found
a number of other manufacturers and
sources of dialers and feature phones
but too late for inclusion in this detailed
survey.

A manufacturer or source is listed for
each unit, although many of these devices

are available in specialty shops and mail

order catalogs. If you find locating a spe-
cific unit difticuht, write the source histed:
they will tell you where you can buy a
unit or sce onc demonstrated.

The Memory Phone. Superphone,
Freedom Dialer and Busy Buster arc fea-
turc phones: that is, they arc basic tele-
phone instruments with special features
added. No separate telephone is needed
with these devices.

Most of these devices have a digital dis-
play or light-emitting diodes (LED's).
The columns in the chart show the num-
ber and size of the digits for those that
have numeric displays.

Most of the units with digital displays
show the number both when it is being
programmed and when it is being dialed.
The DuoFONE-32. Electronic Dialer 111
and Electronic Dialer VI indicate the dig-
it being dialed at that moment by blink-
ing the digit or moving a decimal point.

Several units also show clapsed time in
minutes and scconds (for timing the
phone call) and include a real-time clock
as well. The Superphone displays the date
and day-of-the weck, and the Freedom
Dialer shows the month and date. The
Superphone and Otron even include cal-
culators that can be used anytime except
when dialing--even during a call!

All of thesc units (except TRS-80
Dialer Program) are supplied with AC
adapters that plug in the wall to provide
relay and memory power. Batterics are

used as a back-up to preserve the pro-
grammed numbers in memory if the AC
power fails. Rechargeable batteries are
most desirable. since they require httle
care. Some units use standard pen cclls or
mercury cells as backup for the memo-
rics, and the manufacturers typically sug-
gest these be changed every year. Pana-
sonic units have an LED to indicate low
battery voltage. The Webcor unit uses 6
*C" cells for completely portable opera-
tion on tone, if desired.

It is often convenient to dial a number
without lifting the telephone handset,
leaving your hands free if the line you are
calling is busy or doesn’t answer. Most
devices with this feature have a speaker
that allows you to hear the ringing (or
busy signal) and answering party. If there
is no answer, you cancel the call. If there
is an answer, you then pick up the handset
and disable the dialer speaker. Rapidial
11 and Busy-Buster use LED's 1o indicate
dialing status. Some hands-free dialing
units automatically *“‘hang-up” after a
specified period of time if the phone is
not answered on the other end, or if the
line is busy. Most dialers hold the last
number dialed by unit in memory, and
pressing a RE-DIAL button dials it again.

Some special features are incorporated
in a few units. The Webcor unit is the
only completely portable unit found in
this survey; it docs not even have to be
connected to the phone line or AC line
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for 1one dialing! The Webcor unit also has
a HOLD button even though your phone
does not. The Freedom Dialer and Web-
cor have handy number-storage trays for
reference of the numbers in memory. The
Panasonic units include a wall-mounting
bracket and screws. The ““two-position
memory switch™ doubles the memory
locations for a given number of calling
buttons. However, if the switch is in the
wrong position, you'll call the wrong
number!

The TRS-11 Dialer Program is a 1 evel
I BASIC program on cassette tape for a
TRS-80 microcomputer, with listing and
documentation. The interface can be built
for under $5 using standard Radio Shack
parts. The program holds almost 500
names and numbers 1n a 16K memory
TRS-80 (40 in a 4K memory), and fca-
tures automatic dialing, manual dialing,
re-dialing, alphabetical display of pro-
grammed name list, and on-screen call
duration timer. The name and number
arc displayed as the number is dialed.
Other computers won’t be able to load
the tape, but the program can be modi-
fied for most BASICS. A program listing
and documentation, without cassette
tape, are available.

How they work

A high degree of technology and so-
phistication have gone into these dialer
devices, and some use closely-guarded

DUOFONE-32 from Radio Shack

Dial

proprictary designs. But they all end up
interfacing with the telephone line in
some manner using pulses or tones for the
actual dialing. Although all the units use
a keyboard for number entry rather than
a rotary dial, most still signal using pulscs
rather than Dual-Tone Multi-Frequency
(DTMF) Touch-Tone.

Dialing using DTMF s significantly
faster than using rotary-pulses. The tim-
ing associated with the types of signalling
is as follows:

DINMF

Signal Rate: 10 digits per second

Interdigit Timing: 50 milliseconds

ROTARY-PULSE

Signal Rate: 10 pulses-per-second
(pps), or 20 pulses-
per-second

Interdigit Timing: 750 milliseconds

All telephone central oflices in the
United States are cquipped to accept
rotary-pulse signalling at 10 pulses-per-
second (pps). Some of these central of-
fices will accept 20 pps. Many oftices in
the major metropolitan areas are
equipped to accept DTMF-—Touch-
Tone. The telephone operating conmpanies
are converting older central oflices to
accept DTMF on a regular schedule.

For those interested in the actual
DTMF signalling frequencies, see Table
2. Seven discrete tones arc used in total,
with two used for cach key on the phone.
Each key, therefore, produces a signal
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PANASONIC EASA-PHONE model KX-T1220

with four tones (each at the basic fre-
quencies, plus the sum and diflerence).
These are transmitted along the phone
lines to the telephone exchange, where
decoders separate the high and low fre-
quency components and then further de-
termine the two particular frequencics
that identify the digit. This takes some
specialized cquipment but, as just dis-
cussed, is done much more quickly than
counting individual pulscs.

Intertacing

The Federal Communications Com-
mission (FCC) Rules & Regulations,
Part 68, describes the requirements for
the connection of terminal equipment to
the telephone network. This includes tele-
phones. dialers or other devices directly
(not acoustically or inductively) connect-
ed 1o the phone lines. Registration proce-
dures involve submission of an applica-
tion (FCC Form 730) and compliance
with the technical requirements of Sub-
part D. Approval results in an FCC Reg-
istration Number and Ringer Equiva-
lence Number that must be placed on
each unit. The user must notify the tele-
phone company of these numbers when
connecting the device to the phone line.

Two basic approaches to interfacing
dialers are used—scrial and parallel. The
serial method merely opens one of the
phone lines (usually red or green wires)
and inserts the dialer device in series. A
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TABLE 2—DTMF DIALING FREQUENCIES USOC RIJ35X jack will be needed. (Sce
— Figs. 3 and 4.) Some parallel-connected
! 1 ReigL e UP units, like the Panasonic Easa-Phone,
3 | €— 697 HZ used 8-pin modular plugs with the special
697 & 1209 | 697 & 1336 | 697 & 1477 adapter (Fig. 5).
i [ P Radio Shack carries various adapters
4 ' 6 «—— 770 HZ and Technology Applications Corpora-
770 & 1209 | ML/aY & 1336 770 & 1477 J tion (see Chart) sells a Modular T Jack
. i Bl (Model TAX-10) or Quick Connect Jack
7 | 9 | € 852 HZ (Model TAX-23) for $5.95 cach. The
852 & 1209 I 852 & 1336 852 & 1477 | TAX-10 allows you to insert two regular
* i . 6-pin modular plugs into a single modular
| ® ” i jack. The TAX-23 converts a type 42A
941 & 1209 941 & 1336 941 & 1477 | Terminal Block to a jack that accepts
i | | . J
— - both a 6-pin modular plug and an old
style 4-prong plug at the same time, or
converts the modular plug to a 4-prong
plug.
If all else fails. your local phone compa-
HIGH GROUP ——3 1209 HZ 1336 HZ 1477 HZ ny—for a one-time fee—will install the
——— e necessary jacks.
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FDg
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SHORT REMOVED A——‘

WHEN PLUG IS
INSERTED

FIG. 3—WALL PHONES do not have jacks so a
special jack must be installed by the phone
company so a serial-type dialer can be used.

normally closed rclay in the dialer opens
for cach pulse after the telephone handset
is lifted and the dial tone is established
(Fig. 1). A parallel conncction has the
advantage of “‘hands-free” dialing (Fig.
2). The handset remains on the hook
while the dialer relay closes to establish

FIG. 4—MULTILINE PHONES require a special type RJ35X jack as an interface between the phone

and a dialer that uses a serial type connection.

dialtone. Then, opening of the relay cre-
ates the dialing pulses and the phone is
lifted after the connection is made. This
system requires some indication, such as
an LED or monitoring speaker. to tell the
user the dialing is completed. Since the
parallel connection is made directly
across the phone line, no disconnecting of
the phone line is required. Some units are
scrial connected, but have a parallel
switch to allow hands-free dialing.

Each manufacturer provides units with
modular phone plugs and most include
adapters that would be rquired for a ““nor-
mal installation,” which means you have'a
regular 6-pin jack installed. (These are
called USOC RII1C jacks by the tele-
phone business oflice. with USOC stand-
ing for Universal Service Order Code.)
To use a serial dialer with a wall phone
that has no jack, you will probably need a
USOC RJ32X jack installed by the
phone company. For multilinc phones. a

EASA-PHONE
6-PIN MINI TELEPHONE JACK

8PIN !
Mﬁ P @ [TeLepnone

6-PIN 6-PIN LINE

ACCESSORY MODULAR T-ADAPTOR

FIG. 5—SOME DIALERS such as Panasonic’s
Easa-Phone come with 8-pin modular plugs
and special adapters.

Circuit operation

Very few manufacturers are willing to
relecasc the circuit details of their units.
Hecath, which offers their mode/ GT-
1217 Directory/Dialer ONLY in kit
form, provides both a schematic (Sec Fig.
6) and complete circuit description.

All the timing and control functions of
the Directory/Dialer are performed in-
side the microprocessor, IC1. The ROM
(Rcad Only Memory) is also inside 1CI
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FIG. 6—SCHEMATIC DIAGRAM OF Heathkit model GT-1217 Directory/Dialer. All timing, command
and control functions are in IC1. The second IC, a RAM stores the telephone numbers.
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and contains all the command and timing
information. The second IC is the RAM
(Random Access Memory); it stores the
telephone numbers. When the power line
fails. the 9-volt battery supplics emergen-
cy power to only the RAM, IC2, so it will
not lose the data stored in it. The rest of
the Directory/Dialer is then inoperative
until main power is restored.

Commands are entered into 1C1 by the
keyboard and switches S1 through S17.
1C1 then turns transistors Q1 through QS
on and off as necessary to drive the
LED's, and perform the dialing and mut-
ing functions. To turn on LEDI or
LED2. its associated transistor (Q2 or
Q3) must be turned on at the same time
transistor Q1 is on. This requires a logic
low at the base of Q2 or Q3, and a logic
high at the base of Q1.

Transistors Q4 and Q5 drive relays
RY1 and RY2 (the mute and pulse
relays). and LED3. Relay RY2 pulses the
telephone line and relay RY 1 mutes the
line-pulsing transients in the telephone
receiver by applying an AC short to the
telephone line.

When the telephone recciver is “hung
up.” the telephone presents a high DC
resistence to the line and no current flows
through the diode bridge (D11 through
D14). When the telephone receiver is
lifted, approximately 30 mA of current
flows through the diode bridge and the
LED portion of IC3. Transistor Q9 limits
the current through the LED to less than

70 mA. When the LED inside of IC3
lights. the phototransistor turns on, turn-
ing off Q6. This “'tells” [CI the telephone
receiver has been lifted.

With Q6 turned on, there is a logic low
at IC1, pin 8. However, when the receiver
is lifted, the telephone line voltage drops
and Q9 turns on, causing Q6 to turn ofl.
Now IC1 pin 8 “sces™ a logic high and
makes IC1 ready to operate.

When power is first applied to the cir-
cuit, Q10 is turned on. This keeps a logic
low at ICt. pin 39. After capacitor C9
becomes charged. Q10 turns off. Now
IC1 pin 39 “seces™ a logic high, that
causes a reset pulse to be generated in the
microprocessor. During any power line
failure, C9 rapidly discharges through
D15. When the power returns again the
cycle is repeated, generating the reset
pulse for the microprocessor. This makes
the microprocessor ready for normal op-
eration after any power line failure when
the power returns.

The voltage dependent resistor VDRI
protects the circuit from high voltage
transients. It is electrically similar to two
Zener diodes connected back-to-back.
Under normal conditions, its resistance is
very high. If, however, a voliage transient
occurs on the telephone line. the resis-
tance of the VDR decreases and makes
sure the voltage does not risc any higher.
After the transient is gone, the resistance
of the voliage dependent resistor returns
1o a very high level.

Approximately 10.5 volts DC is ap-
plied 10 D9, R13, and the collector of
transistor Q7. Zener diode DS. connected
to the base of Q7 and voliage divider R13
and R14, maintains the base voltage at
5.6 volts. The emitter follows this con-
stant base voltage and is therefore held
constant at 5 volts (0.6-volt drop from
base to emitter). The 5.6 volts from diode
DS is coupled through diode D6 to supply
the + 5 volts to 1C2. Because the base of
transistor Q8 is positive with respect to
the emitter, Q8 is turned off and supplies
a logic low to pin 19 of 1C2 (through
diode D4).

When main power fails, transistor Q7
turns ofl which turns off the microproc-
essor. The battery then supplies power to
the RAM (IC2) through diodes D10 and
D7. Transistor Q8 turns on, which holds
pin 19 of IC2 high. This saves the data in
1C2 until main power is reapplied to the
miCroprocessor.

Depending on the nature and duration
of the power failure, it is possible that a
telephone number stored in the directory
may be altered or destroyed in spite of the
protective circuitry used. In such an
event, the self-checking feature pro-
grammed into the microprocessor will
sense the altered information and cause
the STORE indicator (LED1) to flash on
and off’ repeatedly when the directory
button is depressed for any number that
has been affected.

To be continued.



JULES H. GILDER

IF YOU'VE EVER PHONED A DOCTOR'S OF-
fice and been told to hang on for a min-
ute, the chances arc that as you werc
waiting you suddenly heard some back-
ground music to entertain you and help
you pass the time. Now you also will be
able to place your callers on hold and even
let them listen to music until you get back
to them. And all this can be yours in a
device you can build for less than $10.

With this music-on-hold device, you
can answer the phone in one room. place
the caller on hold, and then pick up the
phone again at another location. When
you pick up the phone the second time,
you automatically deactivate the music-
on-hold feature and can continue your
conversation

This construction project requires a
direct connection to the telephone line.
Some telephone companies object to cus-
tomers making such a direct connection,
fearing that this could introduce high

J
AUOID
INPUT

T0
TELEPHUNEﬂ
LINE

l_| s1
scar (F) ol ST
D1 L
IN914 b i
! "y f $om0

*SEE PARTS LIST

FIG. 1-—MUSIC-ON-HOLD DEVICE is relatively
simple and is built using standard compo-
nents.

voltages that could be harmful to tele-
phone company employees or equipment
The music-on-hold device does not use
such voltages; but, if you are in doubt as

JUSIC-ON-HOLD
TELEPHONE
ACCESS

Add this feature to your telephone and entertain your callers
while you are tending the roast in the oven or calling Little
Johnny from play. You need only eight components plus a recorder.

RY

to your telephone company’s position,
you should check before making any
dircct connections to the line.

How it works

The circuit (shown in Fig. 1) is rela-
tively simple to build. It contains a total
of seven electronic components, and can
be assembled in less than an hour, even by
a novice.

The basic operation of any hold push-
button requires placing a high resis-
tance—about 1200 ohms—across the
telephone line while it is in use. This
resistance prevents you from disconnect-
ing the telephone line when you hang up
the receiver.

If part of this high resistance is formed
by the secondary of an inversely connect
ed transistor-output transformer, then an
audio signal can be coupled into the tele-
phone line that can be heard by the caller
being kept on hold.
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In operation, this eight-component cir-
cuit is connected in parallel with the tele-
phone line. When the telephone receiver
is lifted off the hook, the voltage on the
telephone linc is about 5 volts. Even if
hold pushbutton S is depressed, this
voltage is too low to activate the circuit.
But if the pushbutton is pressed and the
recciver is hung up, the voltage on the
telephone line rises to about 48 volts DC.
At this point, R1. Tt and LED! momen-
tarily form a voltage divider with R2.
This allows part of the line voltage to be
applied to the gate of the SCR and trig-
gers it into its conducting (low-resis-
tance) mode.

The triggered SCR acts as a short cir-
cuit and thus connects the resistor, LED,
transformer, SCR. and diode series cir-
cuit across the phone line. The resistance
of the series circuit is between 1200 and
1500 ohms, placing the line on hold. In
addition, if an audio signal, such as that
obtained from a radio or tape recorder, is
fed into the 8-ohm primary of the trans-
former, the signal is coupled onto the
telephone line and the person waiting on
hold hears it. (Select an inobtrusive type
of music for your recorder or other sound
source and keep the volume low. You
don’t want to offend your caller nor the
telephone company.—Editor)

When the telephone or any extension is
subsequently picked up, the line voltage
drops again to about S volts and the SCR
is current-starved. This current starvation
(the equivalent of opening the anode cir-
cuit) causes the SCR to stop conducting,
effectively opening the circuit and dis-
connecting the phone line from the hold
mode and the audio signal source.

Construction

As mentioned earlier, the minimal
number of componcnts required makes
construction quick and casy. The whole
unit can be built intoa 3 X 2 X l-inch
plastic enclosure. Because of the circuit's

FIG. 2—LAYOUT shows how all the compo-
nents fit easily into a 3 X 2 X 1-inch enclo-
sure.

PARTS LIST

LED1—Light-emitting diode

D1—1N914

R1—1200 ohms, I/2 watt (see text)

R2—820 ohms, /2 watt

T1—1000-ohm to 8-ohm audio output
transformer

SCR1—276-1920 (Radio Shack)

S1—SPST momentary-contact
pushbutton

J1—miniature open-circuit phone jack

simplicity, no PC board is needed. In fact,
if you want, you can gluc the transformer
to the lid of the box and mount the
remaining components via their connec-
tions to the switch or to the LED. Figure
2 shows the layout.

There arc a few simple but important
details you must pay attention to. The
first is the polarity of the LED. Connect
the LED so its anode goes to R1 which in
turn is connected to the positive (green)
wire of the telephone. The other wire of
the music-on-hold device goes to the red
wire of the telephone. Next, you must
watch out for the polarity of diode DI.
The cathode of D1 must go to the red
wire of the telephone, along with one side
of the 820-ohm resistor.

Component values are not critical. and
you can use almost any kind of silicon
diode for D1. The same holds true for the
SCR and the LED. Resistor R1 may nced
some adjustment to compensate for dif-
ferent values of SCR conduction cur-
rent.

Installation and operation

There are two methods in which the
music-on-hold device can be connected to
your telephone. If you want, you can wire
the unit directly to your wall jack; or a
more convenicent, although slightly more
expensive, approach is to usc a jack/plug
combination. The latter method makes it
possible to quickly disconnect the unit
whenever you wish and move it from one
location to another. Make sure that the
red and green wires are properly connect-
ed.

To test out the unit, have a friend call
you. Tell him you will put him on hold for
a minute, but you will be right back.
Next, depress the HOLD pushbutton and
hang up the phone while pressing the but-
ton down. If you have previously connect-
ed an audio signal to the transformer.
then the moment you press the pushbut-
ton you should hear the audio signal in
the telephone recciver. This means that
the signal is successfully being coupled
into the telephone line.

The person on hold will continue to
hear the music until you pick up the
receiver again. The LED glows brightly
all the time just to remind you that some-
onc is being kept on hold. The LED
extinguishes as soon as you pick up the
phone again. R-E

Tune
TAPE

LEWIS A. HARLOW

IF YOU WERE TO ASK THREE TAPE RECORD-
er experts “What’s the theory of record-
ing bias?"" (not, of course. to be confused
with erase bias), you would probably get
two answers. The third expert would
probably tell you that he isn’t sure—and
that you are frce to choose any theory
that you have heard about—but that for
whatever the reason, recording bias is a
very good idea and very neccssary to the
making of high-quality, distortionless
tape recordings

If you then ask “What is recording
bias?"”, the answer from all three experts
will be alike. Recording bias is a high-
frequency oscillating current that is
mixed, at or near the recording head, with
the audio signal to be recorded. The fre-
quency of this bias oscillation is not criti-
cal, just so long as it is high enough so
that it will not beat objectionably with the
audio signal—70 kHz, more or less, is a
nice bias freqency. The level of the bias
signal is very important. and it is estab-
lished by (1) the design characteristics of
the recording head, (2) other items in the
clectronic circuitry, and (3) the tape
selected for use. The source of the bias
current can be (but need not be) the same
oscillator that provides the erase cur-

DO
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Up Your °
RECORDER'®

There is an optimum value of reccrding bias for each tape recorder
and type of magnetic tape being used. This value varies with equipment
age and use. Here's how to ‘“‘tune” a recorder for best performance.

rent. There is no disagrecment or uncer-
tainty here.

Out of this explanation you grasp the
need for adjustment of bias level. Your
recorder almost surely does not have a
BIAS-ADJUST knob on its operating pancl.
Assuming the recorder to have been well
designed and operating properly when
new, its heads will have worn and its elec-
trical components will have aged. And
then there is your habit of shopping
around among brands and types of tape.
Can you do something about bias adjust-
ment? Yes, you can.

A typical bias oscillator and erase/
record bias circuits are shown in Fig. 1.
They were developed from material sup-
plied by Nortronics, Inc. Most profes-
sional recorders have a bias-adjust facili-
ty, and, although not shown in Fig. I,
many of them have a switching arrange-
ment that displays the bias current on the
VU meter. The bias-adjustment is usually
a slotted-shaft gain control somewhere
safely inside, and the service manual will
recommend attention to bias as often as
other maintenance projects like head
cleaning and degaussing are performed

The actual adjustment of bias is a com-
plex procedure requiring external test
equipment, and this is also spelled out in
the manuals and will not be covered
here.

Incorrect bias

If bias can be adjusted for optimum
performance, ii is obvious that it can also
be mis-adjusted too high and too low.
With an audio generator, VOM, and pos-
sibly a distortion meter and a scope, both
errors can be avoided precisely. However,
therc are symptoms of bad bias

FiG. 1—TYPICAL OSCILLATOR and bias and erase circuits, for a three-head recorder. In a two-head model the record and play functions are assigned to

the same head.
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However, you seldom need to do this in
VCR logic circuits.

Negative-OR Gate—Add Not inputs
and a Not output to an OR-gate symbol,
and you have a Negative-OR gate. You
can cover up the Negative-OR truth table
and write one yourself to prove you can
reason through the operation.

Line 1: Two logic-low inputs invert and
become two logic highs. This turns on the
OR gate (it is inclusive). A gated high
becomes inverted at the output to give a
Negative-OR output low

Line 2: Input A low (becomes high});
input B is high (becomes low). One high
is enough to turn on the OR gate, for a
high inside. But inverted output delivers a
logic low

Line 3: Input A high (inverts to low};
input B is low (inverts to high). As always
one high input sends an OR gate high,
and the output inverts again to logic low.

Line 4: Two high inputs. Both invert to
logic low. The gate stays off, developing
an internal logic low. Inversion then
makes the output high.

You may begin to suspect there is no
end to logic-gate configurations, and you
may be right. But when you reach a cer-
tain point, the logic begins repeating
itself.

Let’s look at the Primary Gates Master
Chart. The first gate shown in the upper
left is an AND gate with both inputs Not.
At this point you know the truth table has
been written as follows:

Line 1: Two low inputs invert and turn
on the gate, for an output high.

Lines 2 and 3: One input low and the
other high (both inverted) still leave one
input low and one high, which keeps the
output low for either condition.

Line 4: Two highs invert to lows and
leave the gate off (output low).

One aspect about this Not-Input AND
gate is well worth noting. lts truth table
exactly matches that of a simple NOR
gate. The two gates are thus inter-
changeable. This accounts for the OR-

gate symbol placed beneath this first truth
table.

Look at the second truth table: It sets
forth the operation of a Not-Input OR
gate:

Line 1: Two inputs invert to high, and
turn on a high output.

Lines 2 and 3: If either input is low, it
inverts to a high, triggering a high output.

Line 4: Two high inputs invert to both
low, and the gate sends out a logic low.

This coincides with the operation of a
plain NAND gate. In typical use, the two
really are interchangeable.

Why do both configurations exist for
each operation? It's largely a matter of
construction. Some digital IC’s feature
MOS (Metal-Oxide Silicon) materials:
others offer bipolar-type TTL (Transistor-
Transistor Logic) and other non-MOS
construction. IC designs often boil down
to cost and availability. The MOS-type
gates are usually OR-elated; the TTL
gates and the like are generally AND-
based. A logic diagram shows the symbol
for whichever kind of gate a function
uses.

You have already spotted the other in-
terchangeables in the Master Chart. A
Negative-AND gate manipulates logic
exactly the same way as an OR gate. A
Negative-OR gate works just like an AND
gate. Both their respective truth tables
prove this.

Moreover, it's not uncommon to find
logic-circuit descriptions that substitute
one name for another. A Not-Input OR
gate, for example, can be described as
performing a NAND operation—which it
does. Hence, the Primary Gates Master
Chart helps you avoid confusion. I sug-
gest you copy this chart and post it near
your service bench. It can save you many
wasted hours until you are a 100%
familiar with logic gates.

A Not-Input Gate—Finally, here’s one
more hybrid gate that is commonly found
VCR logic systems. Look at the symbol
showing only one Not Input to an AND

gate. The Not circle is at input B.

The Not symbol indicates logic inver-
sion. So, logic low reaching input B of
this AND gate finds itself inverted, and
acts on the AND gate as a high input
would. Conversely, a hign to input B has
the same effect on the gate as a low input
would on an ordinary AND gate.

Now, figure out the truth table for this

Not-Input the following
reasoning:

Line 1: Input A shows logic low. Any
AND gate requires both inputs to be high
to turn on, so the output here must re-
main low. (It doesn’t matter what hap-
pens at the other gate.)

Line 2: Input A is still low. The AND
gate cannot turn on no matter what hap-
pens at input B. So the output stays logic
low.

Line 3: Input A is high, one condition
for an AND gate :0 turn on. Input B sees
logic low. However, that low is inverted
by the Not-Input configuration, so the
gate (internally) sees high from input B.
Therefore, the gate turns on and output
goes high.

Line 4: Input A is high, meeting one
condition for AND-gate turn-on. Input B
sees high. But the Not-input configura-
tion inverts that condition, so the gate in-
ternally finds logic low from this input.

gate, using



Since the gate sees only one high input,
the output stays low.

Why bother, you wonder. Some VCR
controls must be activated when only one

particular input reads high. Neither an
AND gate nor an OR gate could manage
that directly. A NOT gate could be in-
serted in the B-lead of an ordinary AND

Analyzing gates

Gates such as those just described are
connected every-which-way to form
digital-logic circuits and systems. Your
primary tool in digital troubleshooting is
your knowledge of how each type of gate
works. Once you identify each gate in a
system, you check its inputs and then
verify that the gate turns on or off in ac-
cordance with its truth table. You can
thus trace highs and lows through a
whole system,

Figure 3 contains the logic circuits that
are involved in the automatic shutdown
of the tape transport mechanism in a
VHS type of video cassette recorder. The
diagram shows the Stop Solenoid and
four of its sensor systems. The Stop
Solenoid, when it is activated, releases
any control pushbuttons that are de-
pressed. This delivers the same effect as
manually depressing the Stop pushbutton
on the machine.

The best way to analyze this sytem is to
begin at the solenoid and work your way
back. Here's how the logic goes:

During normal operation, the solenoid
remains inactive. Transistor Q617 is not
conducting. No current flows in it or the
coil. The transistor, for all practical pur-
poses, is open. Logic (voltage) at the col-
lector is therefore high.

As you work your way back from any
point in a diagram, label the logic at each
gate, as has been done in Fig. 3. This re-
quires only that you know how each type
of gate works.

If logic is high at the collector (the out
put) of Q617. it must be low at the base
(the input). Remember the inversion in a
common-emitter amplifier (Fig. 1-a)?
Label the base LO.

Transistors Q614 and Q613 are
shown in Fig. 3 as NOT gates. Actually,
they too are transistors that invert the
logic as you saw in Fig. 1-a. So, logic
must be normally high between the two
and must be low at the output of the four-
input Diode-OR gate.

You know that an OR gate turns on
when any one of its inputs goes high.

gate. But this means using an extra
device, which is sometimes easy and
sometimes not. An AND gate with one in-
verted input does the job more easily.

Since the output is now at logic low, all
four inputs must also be at logic low. So
you would label all four input lines as
shown in Fig. 3. {In an actual shop situa-
tion, you would do the labeling on the
manufacturer’s schematic.)

Now, move down the D-input leg from
the Diode-OR gate. The capacitor
prevents DC from passing through, but
insures that a sudden upward surge on
the line passes up to the OR gate. In the
quiescent state, however, logic across the
capacitor is low, meaning that Not-gate
output is low. Its input, therefore, must be
high during normal operation, which is
indicated by the HI label.

Now for the C-input leg: Logic low at
the OR-gate input indicates logic low at
the resistor junctions. But imagine a burn-
out in the end-of-tape (EOT) light. The
voltage at those junctions goes high.
Logic high reaches the OR gate and turns
it on.

Logic high at the OR-gate output in-
verts to logic low after Q613, and to logic
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high following-Q614, which turns on
transistor Q617. Current through the coil
pulls the solenoid in, tripping the STOP
mechanism.

Each of these “in action” logic levels
goes on your schematic in parentheses,
as shown in Fig. 3

Turn to the input-B branch. Logic low
at the AND-gate output means at least
one of the gate inputs must be low. But
which one? In this case, it is the automatic
shutoff for the end of rewind. You can tell
because the REWIND switch places 12
volts on one OR-gate input, which then
delivers logic high at its output.

This makes input A of the AND gate go
high. The AND gate is thus “armed,” (in
digital parlance, this is called enabling the
gate). But the AND gate is still not
operative during Rewind. Therefore, the
gate must be seeing logic low internally
from input B. Because of the Not-input
configuration, the actual B input must be

high during normal operation.

Transistor Q603 is connected as an
emitter-follower. This means it acts mere-
ly as a pass-along amplifier. It does not in-
vert {see Fig. 1-b). Logic high at its emit-
ter (the output), then, suggests logic high
at its base (the input).

Transitor Q6303 is a light-sensitive
transistor that acts as a variable resistor. It
forms a divider with the resistor from the
12-volt line. With the transistor dark, as it
is while the tape runs through the trans-
port. resistance is high. Thus, logic high is
maintained at the base of Q603, as long
as opaque tape intervenes between the
sensing transistor and the (EOT) light.

Now. trace the action of this automatic
Stop arrangement. When tape comes to
the end at the takeup reel, a transparent
trailer lets light fall on the EOT transistor
Resistance goes way down. This brings
logic low to the base of Q603, and logic
low to input B of AND gate Q604. The

Tracing and testing

Both low and high logic states consist
merely of DC voltage levels. You could
use a DC voltmeter when you need to
check gate operation. In some digital
systems, a voltmeter can do the job. In
other systems, digital states occur and
change very rapidly, and a voltmeter
can't keep up.

A device called a logic probe takes the
place of a voltmeter rather handily. it
contains circuitry that senses either logic-
low or logic-high conditions when you
touch the probe to a test point {the input
or output of a gate). A light-emitting
diode (LED) turns on when the probe
touches logic high. The LED extinguishes
on logic low. You can trace low or high
conditions even though the logic changes
too quickly for a voltmeter. You just need
to know the gates and what to expect at
their inputs and outputs.

In many digital-logic systems,
however, the voltage levels switch from
low to high and back very rapidly. The
logic consists actually of voltage pulses,
which are often very precisely timed. You
need an oscilloscope to view these logic
levels.

Exactly when a gate turns on and off
depends on the timing of its inputs. A
dual-trace scope, with a bandwidth to 15
or 20 MHz, is absolutely vital in compar-
ing logic timing. A scope with even more
traces comes in handy for some digital
diagnosis, but you can manage with two
in VCR servicing.

Let's now turn our attention back to
what | call a steady-state logic system.
Figure 3 is an example of this. Only in
one branch (D) does a pulse get involved,
The others are run by logic “states.”

You have to see how you can trace
your way through a string of logic gates to
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LOGIC PROBE by Continental Speciasities
speeds digital-logic troubleshooting.

determine whether each gate is function-
ing properly or not. With this knowledge
of logic tracing, you can then analyze
pulse-handling logic systems more readi-
ly. A logic probe is the test instrument to
use in this case.

Remember that every gate in a system
always exhibits one of two output
states—low or high. Either state may be

MULTITRACE SCOPE by Gould aids analysis
in complex digital pulse stages and circuits,
but dual-trace model suftices for VCR
diagnosis.

Not-input inverts the logic low, making it
logic high inside the gate. Input A is
already at logic high. This is an AND gate,
so logic high at both inputs turns
it on.

Logic high from the AND-gate output
goes to input B of the large OR gate. A
logic-high output develops. And you
already know how the rest of the gates
pull in the Stop Solenoid. The VCR thus
returns to its STOP mode when the tape is
fully rewound.

Branch A from the OR gate operates
almost the same as branch B just de-
scribed. The difference is that either the
PLAY button or the FAST-FORWARD but:
ton enables an AND gate through its input
A. Then, when all the tape has been used
up from the supply reel in the cassette,
EOT sensing changes logic high to logic
low at AND-gate input B. The AND
gate—through its Not-input—turns on,
Initiating the Stop-Solenoid sequence.

“normal.” So, consider ‘normal”
whichever state exists during regular
system operation.

Generally, a gate itself is considered to
be off when its output is logic low, and on
when its output is logic high. In that case,
on may be the so-called normal condition
for a gate {or off may be). Hence, you
should test every gate for both conditions.
To accomplish this, you will have to
operate the system in both states—active
and inactive—as you check the gate out-
put. If you do not follow this procedure
thoroughly, you may not find out
whether the gate functions altogether
properly.

Refer again to Fig. 3. Start by assuming
the VCR is in a “normal” operating state
for the Fast-Forward end-of-tape branch
This is the sensing branch that connects to
input A of the diode-OR gate

Insert a cassette, and start the cassette
tape on Fast Forward by depressing that
particular pushbutton on the VCR’s front
panel.

Touch your logic probe to input A of
the first OR gate, where the FAST-
FORWARD switch applies 12 volts. When
you examine the manufacturer’s
schematic and the VCR itself, you will
discover that this OR gate actually consists
of two dicdes. Figure 4 is a detailed par-
tial schematic diagram of this sensing
system.

Input A is the anode end of diode
D601. Output (C) is the cathode end,
where it and D602 join. Your logic probe
should light up at both ends of D601,
verifying that the switch does apply logic
high and that the “gate” is passing it
along. The probe should also show logic
high at input A of the AND gate (see
Fig. 3). Finding where to touch the probe



reveals again that logic gates are not
necessarily inside an IC. As it happens, in
the video recorder section chosen for this
demonstration, the AND gate is transistor
Q602. Figure 4 shows the hookup.

'he A’ input, the one that enables the
transistor—which makes it ready for
AND-gate operation—actually is the
collector-supply connection. Diode D601
carries logic high from the FAST-
FORWARD switch to the collector-supply
resistor—input A’

The B’ input, meanwhile, is at the
transistor base. That’s why input B’ hap-
pens to be shown in the logic symbol as
an inverting {Not) input. A common-
emitter stage always inverts its input logic.
For now, your logic probe at input B”,
the base of Q602, shows logic high.

The transistor conducts; in fact, it
saturates, dropping voltage low (near
ground potential)at the collector. Hence,
the probe fails to light up at that point,
signifying logic low at output C’ of the
Q602 AND gate.

As you find the multi-input OR gate of
Fig. 3 in the VCR, you will see it consists
of several diodes connected just like the
two-diode OR gate in Fig. 4. The inputs
are the anode ends; the output is the
cathodes tied together. The A input for
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FIG. 4—SCHEMATIC DIAGRAM shows
discrete components that form some logic cir-
cuits. As you can see, not all logic gates are in
aniIC.

this Diode-OR gate is diode D624. Your
logic probe at its anode (the input} end
shows low. But why does the probe show
low at the cathode (the output) end?
Because only a high positive voltage
(logic high) on the anode makes the
diode conductive, which turns the Diode-
OR gate on from this particular input.

(I hope you realize from all this discussion
how really simple and sensible digital
logic is. Of course, the concept is new. It's
vital that you learn to think in these new
“gate” concepts. Gates do seem more

Tracing the opposite mode

If all logic is correct from start to
finish, the stages are ready to perform
their shutoff function. But suppose the
tape reaches its Fast-Forward end and the
stages do not return the machine to Stop.
How do you find out why this happens?
By again tracing the logic through every
gate. | suggest you follow this hypo-
thetical malfunction in Fig. 3

Start at the end-of-tape phototransistor
sensor. Light reaches it through a trans-
parent strip on the end of the tape. The
phototransistor resistance goes low, as
does voltage across it. Your logic probe
therefore should not light up (logic low)
If the probe does illuminate, you have
already found the trouble.

Low logic across Q6302 should be
passed on as logic low at the emitter of
Q601 and at the base {input B) of AND
gate Q602. If the FAST-FORWARD switch

is OK, logic should still be high at input A (the
end of the load resistor) of AND gate Q602.
Low at the Q602 base should bring about
logic high at the collector (the output) of
Q602. Your logic probe should light up
when you touch it there.

Logic high passes through the Diode-
OR gate because high positive DC
forward-biases the diode that serves as in
put A for this gate. Your logic probe
should find logic high at the input to NOT
gate Q613. If not, the diode is probably
open.

At the input to NOT gate Q614, your
probe should now register logic low. Sup-
pose it does not. And suppose you find
logic high at both input and output of
NOT gate Q613. The NOT gate fails to in-
vert. Because Q613 is a transistor, with
logic high on its input {the base) it should
run saturated. Voltage tests show it does

complicated when there are groups of
them inside IC’s that are designed for
special purposes. But it all remains just
digital logic and based on the primary
gates we have been looking at here.)

So, now we proceed to the next step in
diagnosing Fig. 3. Touch your logic
probe to the input of NOT gate Q613.
This input happens to be the base of a
transistor. The probe should read low
(DC voltage at the base is low).

The NOT gate Q613 inverts the logic.
In other words, voltage at the collector
{the output) is high because the transistor
is not conducting. Your logic probe
should light up when you touch it to the
collector of Q613.

The same is true at the base (the input)
of NOT gate Q614. And because Q614
inverts the logic, the output (the collector)
of Q614 should register logic low: the
probe does not light up there.

Of course, Q617 is, in effect, another
NOT gate, albeit one that can handle the
heavy current drawn (later) by the
solenoid coil. No current flows in Q617
right now, because of the logic low on its
base. Therefore, your logic probe finds
logic high on the collector of Q617. So
far, everything appears OK.

not. The transistor proves defective. You
replace it. Meanwhile, what happened in
the rest of the system as a result of the
failure at Q613?

Here's what occurred: Q614 found
logic high on its base, just as if the end-of-
tape sensor were inactive. Logic low re-
mained on the base of Q617, and no
current flowed to pull in the Stop
Solenoid. Automatic shutoff failed. Se
the transport mechanism could keep tug-
ging on the tape in the cassette, perhaps
eventually breaking it

However, with your trusty logic probe,
you quickly found your way to the trou-
ble. Plus you did it a lot faster than you
might have had you been thinking of the
system in old-fashioned analog terms.
Digital logic can actually be easier and
faster to troubleshoot, once you come to
understand it. R-E

SOLID STATE NEWS

Semiconductor devices

RCA has introduced the Switchmax
series of fast-switching transistors for off-
line power supplies and other high-volt-
age switching applications. The family
initially has eight transistors, 2N6671
through 2N 6678, with saturation-current
ratings between 5 and 15 amps. These
devices are tri-metal and glass-passivated
with high safe-operating-area ratings.

The transistors are 100% tested at both
25°C and 100°C and/or 125°C, and are
particularly suited for inverter/converter
circuits and pulse-width-modulated regu-
lators. Their V¢gy ratings are 450 to 650
volts. The 450-volt, S-amp 2N6671 tran-
sistor is priced at $3.82 each in hundreds
of quantities, and the 650-volt, 15-amp
2N6678 costs $9.90. RCA Solid State
Division, Box 3200, Somerville, NJ
08876.

Semicon, Inc,, is producing a series of

press-fit silicon rectifiers for use in alter-
nators, battery chargers and other chas-
sis-mount power-rectifier applications.
The SRS00S series rectifiers are pack-
aged in DO21 cases, and are rated at 50
amps at 150°C. Their peak-surge current
rating is 600 amp, with voltage ratings to
400 volts.

The SR5005 rectifiers cost $1.50 each
in hundred quantities. For literature,
write Semicon, Inc., 10 North Avenue,
Burlington, MA 01803. R-E
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THIS IS THE FIRST TIME THAT WE'VE EVER
tested a Mclntosh hi-fi sterco product. In the
past, Mclntosh Laboratories Inc. (2 Chambers
Street, Binghampton, NY 13903) has relied
more upon word-of-mouth customer endorse-
ment than upon published test reports. Evi-
dently the system works, for it has been said
that “‘once a Mac customer always a Mac cus-
tomer.” Sometimes we hear of Mclntosh
equipment owners who have been using the
same amplifier day after day for 10 and even
20 years without ever having had a service
problem. Now that we have had a chance to
put one of the company’s latest amplifiers
through its paces. we begin to understand why
this is so.

The mode! MC-502 amplificr, shown in Fig.
1, has an anodized gold and black front panel.
Those of you who are familiar with other
Mclntosh products will immediately recognize
a family resemblance. Mclntosh has developed
a system of equipment installation into the
cabinetry that is called the Panloc system: and
all the necessary hardware, slides, etc., that are
required to install this amplifier are included.
even down to different-length screws for dif-
ferent wood-panel thicknesses, along with lu-
cid instructions.

Front-panel controls include a rotary POWER
on/off switch, a SPEAKER on/off switch. and
separate input-level controls for ieft and right
channels. A headphone jack is located between
these two pairs of rotary controls. At the left
end of the panel, contained in a rectangular
outlined area, are two pairs of indicator lights
(one pair green, the other red) that constitute
the visual representation of a unique Power-
Guard circuit. When the amplifier is operating

N || D

within its limits, the green lights stay on. Any
attempt 1o over-drive the amplifier causes the
upper red lights to come on and extinguishes
the lower pair of lights. The small pushbutton-
like protrusions at the lower right and left-
hand sides of the panel are part of the previous-
ly mentioned Panlock equipment retaining
system. Depressing these two “push buttons™
allows the instrument slide to be locked firmly
into place, or it can be uniocked so that the
chassis can slide forward, thus providing access
to the rear panel even after installation.

The amplifier’s rear panel. shown in Fig. 2,
contains a four-terminal speaker-connection
strip, an unswitched AC receptacle, a line fuse-
holder. the necessary left and right INPUT pho-
no jacks. an INPUT LEVEL slide switch that
selects either 0.75-volt or 2.5-volt input sensi-
tivity and a MODE switch to sclect either the
stereo or mono modes. With this switch set to
the MONO position; the two amplifier channels
are bridged to provide double the available
power from either channel at 8 ohms. When
the amplifier is used in the mono mode, the
single spcaker is connected between the two
*hot™ terminals of the speaker strip.

Construction and circuitry

Figure 3 is an internal view of the chassis.
Separate left-hand and right-hand channel-
driver PC boards flank the generous-sized
power transformer. Large-sized heat sinks
(two-per-channel) are located at the rear of the
unit, flanking the pair of 10,000-uF filter
capacitors that form part of the +40-volt DC
power supply for the output stages. Eiectroni-
cally regulated power supplies are used to
deliver + 15 volts for all op-amps.

MANUFACTURER'’S PUBLISHED SPECIFICATIONS:

Power Output (Stereo): 75 watts-per-channel, 2.7- to 4-ohm loads; 50 watts-per-
channel, 8-ohm loads; minimum continuous power output-per-channel, 20 Hz to 20
kHz, both channels driven. Power Output (Mono, Bridged): 150 watts into 8-ohm
loads, minimum continuous power, 20 Hz to 20 kHz. Rated Harmonic Distortion:
0.025. Rated IM Distortion: 0.02%, any combination of frequencies from 20 Hz to 20
kHz. Frequency Response: 20 Hz to 20 kHz, +0, —0.25 dB; 10 Hz to 100 kHz, +0, 3
dB. Hum and Noise: 95 dB below rated power output. Damping Factor: greater than
50. Input Impedance: 75,000 ohms. Input Sensitivity for Rated Output: 0.75 volt or
2.5 volt (switchable). Dimensions: front panel, 16 inches W X 3% inches H; chassis,
14%, inches H X 2% Inches H X 14"z inches D. (including connectors). Net Weight: 27

Ibs. Suggested Retail Price: $699.

MCINTOSH Model MG-502
Power Amplifier

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

R
RADIO-ELECTRONICS AUDIO LAB

R.IZ.A.L.
SOUND

RN R ATE S I
MCINTOSH MC-502

EXCELLENT

Copyright © Gernsback Publications inc.. 1979

Each channel consists of an input preampli-
ficr, a power amplifier section, three separate
protection circuits and a phase inverter that is
integral with the left channel and is used when
the monophonic bridged mode is selected.

Each of the power amplifier sections consists
of four stages of amplification. A low-noise
differential pair of transistors is used as an
input stage. The two outputs of this stage are
combined in a current mirror circuit that
drives the second Class-A voltage amplificr.
This stage, in turn, feeds complementary-emit-
ter followers that drive the complementary-
emitter-follower output stages. Bias for the

driver and output stages is provided in the base
circuit of the driver transistors. using a tem-
perature-sensitive transistor that is thermally
coupled 1o the output-transistor heat sinks.
The first of the three protection circuits is
called a Sentry Monitor that senses the current
flow in the output-stage transistors. The sec-
ond protection circuit is the one referred 10
earlier as the Power-Guard circuit. The model



MC-502 amplifier, as well as other Mclntosh
amplifiers, has a built-in waveform comparator
that compares the waveform of the output sig-
nal with that of the input signal. [f the differ-
ence between these two signals reaches 0.5%
(or the equivalent of 0.5% harmonic distor-
tion) a red limit indicator light illuminates on
the front panel, warning that this distortion
level has been reached. Even if the user should
insist upon trying to drive the amplifier farther
into clipping or distortion, the Power-Guard
circuitry acts to limit the input signal dynami-
cally so that amplificr cannot be overdriven.
Since the circuit's is action reduces inpui-sig-
nal levels, there is no way the amplifier can be
sent into audible clipping. Because the Power-
Guard circuit does not begin to operate until
the limits of the amplifier have been exceeded,
the rated power-output capability of the mode!
MC-502 is never affected.

The third control circuit is the speaker pro-
tection and turn-on delay circuit. This fast-
acting circuit detects the presence of any DC
component at the speaker terminals (for what-
ever reason), and reacts in milliseconds by trig-
gering a heavy-duty relay through which sig-
nals normally pass before reaching the output
terminals. Speakers remain disconnected until
the cause of the DC problem has been cor-
rected or ecliminated. The relay also closes
approximately two seconds afier amplifier
turn-on and releases almost instantly when
power is turned off. This prevents any turn-on
or turn-off transients from reaching and possi-
bly damaging the speakers.

Lab measurements

Table | summarizes the major performance
measurements made in our lab. In checking
out the power-output values obtained for both
8-ohm and 4-ohm operation, you must remem-
ber that the amplifier is only rated at 50 watts-
per-channel and 75 watts-per-channel at these
impedances. Figure 4 is a graph showing the
power output vs. harmonic distortion, ranging
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from 250 mW to beyond the rated output;
while Fig. 5 shows the same data for 4-ohm
loads. The apparent rise in distortion at low
power levels is, in reality, the noise floor of the
amplifier circuit measured by our distortion
analyzer; but even this combination of noise
and harmonic distortion did not exceed a
0.02% measurement at the lower power-output
levels.

While no graph is provided for monophonic

TABLE 1
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: Mcintosh Laboratory, inc.

Model: MC-502

AMPLIFIER PERFORMANCE MEASUREMENTS

R-E R-E
POWER OUTPUT CAPABILITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 KHZ (Watts) .........ccccoiiiinint vrnneniinrnens 80.6 Excellent
RMS power/channel, 8-ohms, 20 Hz (watts) ....60.5 Excellent

RMS power/channeil, 8-ohms, 20 kHz (watts) .. . 80.0 Excellent
RMS power/channel, 4-ohms, 1 kHz (watts) .. 1100 ExceHdent
RMS power/channel, 4-ohms, 20 Hz (watts) 97.0 Excellent
RMS power/channel, 4-ohms, 20 kHz (watts) .. 105, Excelient
Frequency limits for rated output (Hz-kHz)................ = 10-60 ExceHent
Dynamic headroom (dB) ...t cereeeeeena e 2.36 Nonrated

DISTORTION MEASUREMENTS

Harmonic distortion at rated output, 1 kHz (%) Superb
Intermodulation distortion, rated output (%).. Superb
Harmonic distortion at 1-watt output, 1 kHz (%) Superb
Intermodulation distortion at 1-watt output (%) Superd
DAMPING FACTOR AT 8B OHMS, 50 HZ ... e R—— 100 Excellent
COMPONENT MATCHING CHARACTERISTICS
Input sensitivity (mV for 1-watt output) ........ccccoviiiiiiiiiins i 105/360
INput iIMPedance (ONMS)...........cciimiiiiii it ecee st cieecneeas sosseasisaaassaaes 75K
QOutput load impedance, stereo (ohms) .27t08
Qutput load impedance, mono (ohms) . ]
Frequency response (Hz to kHZ, + 1 dB)..........cccociiiiicimiiiiinne voviineriiiinens -130 Excellent
Signal-to-noise, referenced to 1 watt out, 0.5volt-in,
weighted (dB) Excellent
Signal-to-noise, referenced to 1 watt out at minimu
voiume (“A"-weighted) ... ......ccoiiiiriiiiiieiciie i e 97 Excellent
EVALUATION OF CONTROLS,
CONSTRUCTION AND DESIGN
Front panel layout Very good
Thermal characteristics Excellent
Protection circuitry Superb
Design and construction Excellent
Ease of servicing Excellent
TABLE 2
OVERALL PRODUCT ANALYSIS

Retail price $699

Price category Medium/High

Price/performance ratio .............ccccvevvcvuvncans Excellent

Styling and appearance Excellent

Sound quality E llent

Mechanicai performance..........cccccccceveeeeneee... EXCellent

Comments: Mcintosh Laboratory’s enviable reputation for products that stand up under years and

years of continuous usage is clearly deserved, judging from the construction and
performance of the mode! MC-502 medium-powered amplifier. Other amplifiers we
have tested incorporate some form of power limiting that prevents severe clipping, but
the Mcintosh “power-guard’ circult is the only circuit we have seen that not only
performs on the test bench under static-signal conditions, but works equally well
under music-signal input. You cannot send this amplifier into severe distortion levels
no matter how hard you drive It.

We appreciated the less obvious design touches almost as much as the more
obvious ones. For example, providing the amp with a choice of basic sensitivity levels
for rated output was a wise decision, especially in view of the widely varying gain
between some more popular preamplifier-control units. Used with Mcintosh preamps,
the amplitfier’s input sensitivity would be set to the 2.5-voit position for best overall
signal-to-noise ratio; but many other preamps cannot deliver this level with convenient
controi settings or with iow enough distortion, and hence the 0.75-voit sensitivity
setting was included.

From time to time, Mcintosh has questioned the need for wide bandwidth in audio
ampiifiers. in this design they have achieved response to beyond 100,000 Hz without
sacriticing other parameters. The sound quality when the amplifier is used to drive
good speaker systems can only be described as highly accurate and neutral. Transient
response is excelient, and the amplifier handles musical waveforms fully as accurately
as it does our laboratory test signals.

Mcintosh uses the term “performance limits’ in describing its specifications. This
means that each amplifier must perform better than the published specs. Our sample
certainly did and by a wide margin. Even more important, we suspect that several
years from now, judging by its construction and its quality components, if we were to
put it back on the bench and in our listening room, It would still sound exactly as
good.

(bridged-mode) operation. we did measure its
monophonic output capability using 8-ohm
loads, and obtained nearly 225 watts at 1 kHz,
210 watts at 20 Hz and just over 200 watts at a

20-kHz test frequency before observing the

0.02% rated harmonic distortion figure.
Returning once more to 8-ohm stercophonic

operation, we measured distortion vs. frequen-
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cy for a constant output of 50 watis-per-chan-
nel, with both channels driven. The results are
shown in Fig. 6 and, even at the extreme test
frequencies of 20 Hz and 20 kHz, harmonic
distortion was lower than the manufacturer’s
published specs by a factor of betier than 4:1
Intermodulation distortion, measured in ac-
cordance with the SMPTE method, was very
ncarly as low as harmonic distortion at rated
output, and for a rated IM distortion of 0.02%.
we had to drive the amplifier until it delivered
78 watts-per-channel into 8-ohm loads. Inter-
estingly cnough, Mclntosh is onc of the few
manufacturers who quote IM distortion not
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only for the two SMPTE measurement meth-
ods (which involves a low- and high-frequency
combination in the ratio of 4:1 in amplitude)
but for any combination of frequencies within
the audio band. Putting this broad statement to
the test. we first measured IM using the CCIF
method, in which two frequencies separated by
1 kHz are applied to the amplifier and any
resulting |1-kHz beat component (difference
frequency) is filtered and expressed as a per-
centage of the peak equivalent input signal.
Three pairs of high-frequency signals were
used. With 9-kHz and 10-kHz signals applied,
the CCIF IM measured 0.0009%. Switching to
frequencies of 14 kHz and 15 kHz. the IM
measured 0.001%: while with high frequencies
of 19 kHz and 20 kHz, the IM measurement
was 0.0011%.

We took the IM two-tone mecasurcment idea
a step farther and, instead of limiting our
results to include only a 1-kHz beat frequency
between the two test frequencies, we decided
to apply the new |HF measurement technique.
This technique requires that a// difference fre-
quencies observed must be summed (taking
the square root of the sum of the squares of the
individual amplitudes of generated difference
components up to the fifth order).

To arrive at a solution, it was necessary 10
use a spectrum analyzer. We adjusted the sen-
sitivity of the analyzer so that the desired out-
put tones would be displayed over the scope's
full available dynamic range. Each horizontal
line shown in Figs. 7. 8 and 9 corresponds to 10
dB of amplitude for a total available

Compatible 3-D TV system
is introduced in Australia

A new 3-dimensional electronic stereo-
scopic television system is being instalied
by Station TVN-9, Sydney, Australia, for
experimental stereoscopic color TV broad-
casting. The “‘new"’ in the system is that it is
compatible. The ordinary viewer sees a
normal color TV picture, perhaps with
slight fringes in the foreground and back-
ground if he looks hard for them. With the
special red-cyan glasses supplied for the
purpose, the stereo viewer sees a true
three-dimensional picture.

The system was developed by Digital I

dynamic range of 80 dB. using 19-kHz and
20-kHz test tones, we swept the display lin-
early from 0 Hz to 10 kHz. Figure 7 shows no
visible spurious intermodulation compo-

nents—at least none that were within 80 dB of

the desired reference tones. Since the 80-dB
value corresponds to a 0.01% level, we can
assume that, with these two test frequencics,
the intermodulation distortion was less than
0.01%. How much less is impossible to guess
because of the dynamic range limitation of the
analyzer. Nor was there any evidence of inter-
modulation components when 14-kliz and

Optical Technology Systems (DOTS) ot
Amsterdam, Netherlands, and is being
handied in this country by Ancom iInc. of
Scarsdale, NY.

The secret of the new process is that the
stereo effect is applied only to the out-of-
focus areas of the image in the foregrounc
and background. The viewer sees the main.
or sharply focused, portions of the picture
as he would on ordinary TV. The slight
fringing that he may or may not notice in
the foreground and background disap-
pears if he puts on the special red-cyan
glasses, and the background seems to
recede and the foreground come forward,
producing true stereoptic vision.

15 kHz or 9-kHz and 10-kHz test-tone pairs
were used, as shown in Figs. 8 and 9 respec-
tively.

To show that this measurement method
actually does work, we cranked up the input
levels until the Power-Guard circuitry began
1o operate and continued to turn it up beyond
that point. Since the Power-Guard circuit
automatically limits additional increases in
input level, the very worst results we obtained
are shown in the scope photo of Fig. 10. which
shows a pair of intermodulation sidcbands at 8
kHz and 10 kHz, plus some much lower ampli-

tude components at other frequencies above
and below the test frequencies. Both the signif-
icant intermodulation components arc approxi-
matcly 48 dB below reference-signal level and,
since there are two components, we must add 3
dB for an equivalent amplitude; this brings the
difference between the desired and undesired
signal amplitudes to 45 dB, or the equivalent of
0.56%. All this means is that no matter how
hard you drive this amplificr, there is no way it
can be forced to produce more than 0.56%
intermodulation distortion under any drive cir-
cumstances. This type of measurement is
believed to provide a better correlation be-
tween the way an amplitier sounds and the way
it measures than the more traditional harmonic
distortion and SMPTE intermodulation distor-
tion measurement methods.

Summary

Our overall product analysis is found in
Table 2, together with summary comments
concerning its sonic qualities and expected
durability. If ever an amplifier could be
described as having fail-safe design. this unit
qualifies. The fact that it also sounds as good as
it does indicates that its suggested retail price
of just under $700, although somewhat higher
than for most scparate amplifiers at this pow-
er-output level, is not unrcasonable. After all.
you get what you pay for. R-E

All the equipment for the new system is
Instalted at the TV station—the only thing
necessary at the receiving end 1s the tinted
glasses. (incidentally, another difference
between this and older 3-D approaches-—
instead of the cheap throwaway cardboard
glasses of the old 3-D movies, the viewer is
expected to buy his own high-grade com-
fortable ones, which may cost from $5 to
$7.) There are two approaches, an optical
and a more highly sophisticated and ex-
pensive digital electronic one, which beside
providing improved stereoscopy, has facili-
ties for time-base correction, grain and
noise reduction, image outlining and color
correction. R-E



ONKYO (4207 20th AVE.. LONG ISLAND CITY. NY
11105) was one of the first companies to incor-
porate an advanced form of AFC (Automatic
Frequency Control) circuitry that is based
upon a quartz crystal reference oscillator into
many of their receiver and tuner products. The
elegance and accuracy of that tuning system
along with the panel layout and the measured
performance of the T-4090 suggest that the
tuner is worth a good deal more than its mod-
erate suggested retail price.

There are no conventional tuning meters on
the T-4090’s front panel. Instead, mounted
behind an opening along the tower section of
the front panel, are five LED’s that illuminate,
one by one, as the strength of incoming signals
increases. In that same window area are LED’s
that illuminate next to the words TUNED and
LOCKED. When the tuning knob is touched, the
quartz-lock tuning feature is deactivated. As
the dial pointer approaches perfect tuning, the
LED above the word TUNED illuminates. Re-
leasing the tuning knob activates the quartz-
lock AFC feature, which then completes the
center-of-channel tuning job, causing the
LOCKED light to come on. If the user releases
the tuning knob when it is cither slightly high-
er or lower in frequency than it should be, an
appropriate green arrow 10 either side of the
TUNED light flashes the direction the tuning
knob shouid be turned.

Other controls along the lower portion of the
panel include a POWER on/off pushbutton; a
continuously variable audio OUTPUT LEVEL
control; a RECORD CHECK pushbutton switch
(that turns on a built-in 440 Hz tone set to the
equivalent of 50% FM modulation and which
is uscful for presetting tape deck recording lev-
¢ls); a DE-EMPHASIS switch with 25 or 75
microsecond positions; a STEREO NOISE or
“blend” filter switch; a MUTE/LOCK switch; an

FM TUNER SECTION:

dB.
AM TUNER SECTION:

dB. Harmonic Distortion: 0.7%.
GENERAL SPECIFICATIONS:

Retail Price: $339.95.
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AM/FM SELECTOR switch, and a large fly-
whecel-coupled tuning knob.

The low. long profile of the front panel of
the Onkyo T-4090, pictured in Fig. 1, is visual-
ly enhanced by a relatively thin dial-glass area
that extends almost the full length of the panel.
Behind that clear glass are linearly inscribed
FM and AM frequency notations that are
clearly illuminated when power is applied to
the tuner.

The rear pancl of the Onkyo T-4090 has
antenna terminals for connection of 75-ohm
300-ohm FM or external AM transmission
lines. A pivotable ferrite bar antenna is provid-
ed for local AM reception. A three-position
slide switch, located near the pair of audio out-
put jacks determines the sensitivity of the sens-
ing switch associated with the tuning knob.
That switch helps to compensate for differ-
ences in “hand capacitance™ of different peo-
ple using the control and is adjusted so that
when the knob is released, *“locking™ action of
the quartz-lock tuning system takes place
without undue delay. In our tests. the switch
was left in its mid setting.

Circuit highlights

An internal view of the T-4090 chassis is
pictured in Fig. 2. While no schematic diagram
is supplied with the tuner, the owner’s manual
sheds some light on circuit design. The first
stage of the FM front end employs a dual-gate
metal oxide field cffect transistor. FM local
oscillator circuitry is hermetically scaled to
insure against drift caused by changes in
humidity or temperature. A phase-lock-loop
IC circuit ts used in the multiplex decoder sec-
tion of the tuner. All of the components of the
tuner are contained on a single large circuit
board, with the exception of the separate
shielded front-end visible in Fig. 2.

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Usable Sensitivity: mono, 9.8 dBf (1.7 uV); stereo, 17.2 dBf (4 uV). 50 dB Quieting
Sensitivity: mono 14.7 dBf (3 uV); stereo, 36 dBf (35 uV) Signal-to-noise Ratio: mono,
76 dB; stereo, 68 dB. Capture Ratio: 1.3 dB. Image Rejection: 90 dB. IF Rejection: 100
dB. Spurious Rejection: 95 dB. Alternate Channel Selectivity: 70 dB. AM Suppres-
sion: 55 dB. Harmonic Distortion, 1 kHz mono, 0.1%,; stereo, 0.25%. Stereo Separa-
tion: 40 dB at 1 kHz; 35 dB at 70 Hz to 10 kHz. Muting Threshold: 17.2 dBf (4.0 uV).
Stereo Threshold: 17.2 dBf (4 uV). Frequency Response: 30 Hz to 15 kHz, +0.5, — 1.5

Usable Sensitivity: 25 uV. Image Rejection: 50 dB. IF Rejection: 40 dB. S/N Ratio: 45

Power Requirements: 120 volts 60 Hz. Output Level: FM, 0 to 1.5 volts; AM, 0 to 0.5
volts. Dimensions: 162 W X 5 H X 15% inches deep. Weight: 13 Ibs. Suggested

ONKYO T-42090
AM/FM Tuner

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

e
RADIO-ELECTRONICS AUDIO LAB

R.IE.ALL.
SOUND

I R AT E S I
ONKYO T-4090

EXCELLENT

Copyright © Gernsback Publications Inc., 1979

FM Performance measurements

A summary of our test measurements of the
FM section of the Onkyo T-4090 will be found
in Table |I. Comparing our results with those
claimed by the manufacturer, it is immediately
apparent that the tuner did better than claimed
for most of the important specifications. 50 dB
quicting and maximum signal-to-noise were
particularly impressive, both in mono and ste-
reo. for a tuner in this price category; and dis-
tortion figures exceeded published claims by at
least a factor of two-to-one.

Sterco separation was particularly good at
the high end of the spectrum, as can be seen by
examining Fig. 3, which shows the frequency
response (upper trace). maximum separation
(lower trace) and separation when the MPX
blend circuit is employed (middle trace)

Figure 4 is a spectrum analysis of the cross-
talk components that appear in the “non mod-
ulated” output channel of the tuner when the
opposite channel is modulated with a 5-kHz
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tone, in stereo, at full modulation. In Fig. 4, TABLE 1
the frequency sweep is /inear (rather than log-

arithmic, as in Fig. 3) from 0 Hz to 50 kHz, RADIO-ELECTRONICS PRODUCT TEST REPORT

while vertical sensitivity of the display remains Manufacturer: Onkyo Model: T-4090
at 10 dB-per-division. The tall spike at the left

is the reference or desired 5-kHz output. The FM PERFORMANCE MEASUREMENTS

lower spike, contained within the taller one, is SENSITIVITY, NOISE AND R-E R-E

the amount of 5 kHz coming out of the oppo- FREEDOM FROM INTERFERENCE Measurement Evaluation
site channel and, as can be seen, is some 44 dB IHF Sensitivity, Mono: {(uVXdBf)... ... 1.7(9.8) ....Excellent
fower (an excellent separation vaiue at 5 kHz). Sensitivity, Stereo («V) (dBf)........ 4.0(17.2) .. -Excellent
The only additional components from the un- 50 dB quieting signal, mono (xVXdB).. L2.2(12.0) s Superb

50 dB quieting signal, stereo (xVXdBf).
Maximum S/N ratio, mono (dB) .....
Maximum S/N ratio, stereo (dB).

.. 30.0(34.7) oo Very good

modulatedchanneloutputareabitofsecond har- 79 Excellent

monicof the 5-kHzsignal anda somewhat great-

Excellent

er-amplitude 19-kHz pilot signal component. Capture Ratio (dB)............. Very good
The frcqucncy response of the AM tuner AM suppression (dB) .........
was essentially no better or worse than that image rejection (dB)..............
obtained from most high-fidelity tuners and IF rejection (dB)......... ;
receivers, with a —6 dB roll-off occurring at Spurious rejection (dB) ............ .95 .. -...Excellent
around 3 kHz. Dial calibration was extremely Aiternate Channel selectivity (dB) ... .72 .. ... Very good
accurate for both the FM and AM frequency FIDELITY AND DISTORTION MEASUREMENTS
scales. Results of our AM frequency response Frequency response, 50Hz to 15 kHz (+dB)...
measurements are shown in Fig. 5. Harmonic distortion, 1TkHz, mono (%) ............ .... Superb
. Harmonic distortion, 1kHz, stereo (%) ... .Excellent
= Harmonic distortion, 100 Hz, mono (%) . .... Superb
. - Harmonic distortion, 100 Hz, stereo (%) ... .Excellent
¢ j Harmonic distortion, 6 kHz, mono (%) ...... .. Very good
| [ J Harmonic distortion, 6 kHz, stereo (%) Very good
= Distortion at 50 dB quieting, mono (%).. e V0 s Good
' Distortion at 50 dB quieting, Ster€o (%) ..........coomiriiiiiiiiiiiiiis .35 ..Very good
Y S TR T
3 16T h STEREO PERFORMANCE MEASUREMENTS
e ', o e el Stereo threshold (uV) (dBf)...
§ Separation, 1 kHz (dB)....
: + b - Separation, 100 Hz'(dB)..
gt i . % Separation, 10 kHz (dB).. Superb
1 MISCELLANEOUS MEASUREMENTS
i . Muting threshold (uV) (dBf)..........coooiiiiiiiiii 4.0(17.2) ... ....Excellent
o Dial calibration accuracy (£ kHz @ MHZ) ..o 100 ... _Excellent

EVALUATION OF CONTROLS, DESIGN, CONSTRUCTION
Control layout ....
Ease of tuning
Accuracy of meters or other tuning aids
=T -T- o g Usefulness of other controis
‘ i Construction and internal layout
Ease of servicing ... IR=R——_

Very good
... Excellent
... Excellent
.."Very good
.. Very good
... Excellent
.. Very good

r - ) Evaluation of extra features, if any
. L s | OVERALL FM PERFORMANCE RATING ...ttt Excellent
oy W TABLE 2
' = OVERALL PRODUCT ANALYSIS
- Retall price $339.95
k ] Price category ... Medium

Price/performance ratio .... Excellent
Styling and appearance .... Excellent
Sound quality ... Excellent
Mechanical performance . Very good

Comments: Frequency synthesized tuners (which the Onkyo T-4090 is not) offer perfect center-
of-channel tuning that, in turn, results in lowest-distortion reception of FM stations.
Many of these costly tuners tend to sacrifice ultimate signal-to-noise and selectivity as
a trade-off for the frequency synthesis. In that regard, the Onkyo T-4090 tends to
provide the best of both worlds.. While not a true frequency synthesis tuning device, its
quartz-lock tuning system proves to be fully as accurate in being able to zero in on
exact center-of-channel tuning as are the crystal-controlied frequency synthesis units
now available.

To be sure, the T-4090 lacks such features as selectable IF bandwidth, which Is
sometimes of benetit when you are trying to single out relatively weak signals that are
close in frequency to stronger nearby stations. In our listening tests, such problems ot
this sort that we did encounter were easily overcome through the use of a reasonably
directional outdoor antenna.

We found the tuning indicators and LED signal strength indicators to be fully as
eftective, and perhaps more so, than conventional meters. While many tuners

Summary equlpped with such sophisticated tune-lock schemes as Onkyo's *‘quartz lock" (those
Our overall product evaluation of the Onkyo schemes are often given other names) often end up tuning into signals at anything but
T-4090 will be found in Table I1. Perhaps the the optimum lowest-distortion point, such was not the case with the Onkyo T-4090.

When we tuned for lowest distortion (with the aid of lab equipment) with the lock
feature temporarily defeated and then activated the lock circuit, the distortion read-
ings remained exactly the same.

most outstanding point about this tuner is that
it is extremely easy to use and tune correctly.

COnSlder.erg that the tuner has only.one degree All of the factory-set levels, such as stereo threshold and muting threshold, were
of sclectivity, we feel that the designers have ideally set for the sensitivity and quieting characteristics of this tuner which, in them-
come up with a good choice in IF bandwidth selves are excellent. In short, here is a mid-priced tuner devoid of many frills and fancy
characteristics to provide lowest distortion re- digital readouts, but one that delivers FM reproduction that is limited only by the
ception and a minimum of interference prob- quality of the program source and broadcasting station’s practices.

lems. R-E



Careless desoldering procedures can do more damage to
circuits and components than haphazard soldering. Cor-
rect desoldering involves five easy-to-master steps.

EARL R. SAVAGE, K4SDS

SOONER OR LATER. WE ALL ARE FACED
with the task of getting a component oft
a PC board. it may be modifying a cir-
cuit, replacing a defective part or salvag-
ing parts from a uscless board, but the job
is pretty much the same. Only the big
corporations can afford to toss out a
board when some component on it gocs
west. The rest of us must repair them.

Time was when no onc gave much
thought to desoldering. Heat the solder,
unwrap the lead and the job was done.
Now. it is not quite that simple. PC
boards and small multi-lcad parts compli-
cate the process.

Of course, desoldering and removing a
resistor or capacitor presents no special
problem. 1t can be done with your regular
soldering iron. About the only precaution
is 1o avoid over-heating. Transistors and
IC’s are another matter, so we’ll concen-
trate on those toughices. Even so. the tools
and techniques discussed here can be
used with all kinds of components.

Removing a transistor from a PC board
can be a hassle, especially if the transistor
is 1o be used again. Desoldering a TO-5
package can be a pain. Trying to get a
DIP off undamaged can cause ulcers. Of
course, there are right ways and wrong
ways to go about anything and special
desoldering tools can make all the differ-
ence.

Once you start looking around, there
arc many desoldering devices available.
Each one has a particular job or jobs for
which it is especially suited. Choosing the
wrong one for the task at hand can be as
bad as trying to do with just your old
soldering iron.

Generally, the phases of desoldering go
like this:

Remove the excess solder

. Straighten bent pins

. Heat all leads simultaneously

. Pull out component
(Steps No. 3 and No. 4 must be
done together

5 Clean out the holes

H W -

To help you choose the right tools and
techniques, we'll examine the major types
available today. Before we get started.
though, a word of advice: Desoldering
requires two hands and then some. You
won't be able to do that job and hold the
board. too. Some type of board holder is
all but essential. PanaVise makes a couple
of e¢xcellent holders, one of which is
shown in Fig. 1. Another is the Third
Hand and, of course, you can devise your
own holder.

Solder removal

Do not be misled—there is no method
that will remove al/l of the solder every
time. Some techniques remove more sol-

FIG. 1—CIRCUIT BOARD HOLDER makes de-
soldering task easier.

der than others but even the best will usu-
ally leave enough to stick the pin to the
pad or to the edge of the hole.

Nevertheless, the first step is to remove
all the solder you can. With some of the
procedures, you can bypass this step ini-
tially but if the component is to be
replaced, the old solder will have to be
removed anyway. You may as well do it
sooner instead of later.

Solder can be removed very effectively
with the combination iron and vacuum
bulb shown in Fig. 2. Both Weller and
Ungar makes these devices (sce list of
suppliers). You can get this device all-
in-one or just the bulb and tip attachment

6461 H3GW3IAON
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FIG. 2—COMBINATION SOLDER IRON and vac-
uum bulb is one of the most effective ways to
remove solder.

if you already have the right iron.

Using the vacuum iron is fairly simple.
Squecze the bulb, place the hot tip over
the soldered pin and relcase the bulb
when the solder is molten. Then, eject the
solder into a metal waste container. This
system is quite effective. Incidentally, for
those who arc interested, Ungar also
makes a motor-driven vacuum iron sys-
tem!

At this point you can sce that removing
solder puts you on the horns of a dilem-
ma. The hotter the solder, the more you
remove. Also, the hotter the solder, the
more likely you are 1o damage the board
and/or component. The trick, of course,
is to hit a happy medium. This applies to
the vacuum iron and to the other tech-
niques below.

FIG. 3—SEPARATE VACUUM BULB and soider
iron is not as effective as combination unit
since each tip must make room for the other.
Also, two hands are required for this method.

Before you tackle one of your good
boards with any of these procedures. it is
a very good idea to practice on an old
board. This way you can get a “‘feel” for
what is too little heat and what is too
much. Without some practice you won’t
necessarily ruin a board or component,
but go slowly at first. Also do not reheat a
pin right away when you want to give it
another try. Move on to another pin and
let that one cool completely before re-
heating.

Figure 3 shows a very similar method
of solder removal. In this case, you use
your regular iron and a separate vacuum
bulb. Since the bulb tip and the iron must
make way for each other, this system is
not quite as cffective as the combination

vacuum iron. However, the separate bulb
will get up most of the solder.

A stronger vacuum is produced by a
*gun™ such as the one in Fig. 4. More
suction scems 1o make up, in part at least,
for the fact that the tip and the iron are
scparate. The vacuum gun pictured is the
smaller of two from Radio Shack.

Another approach to solder removal is
shown in Fig. 5. Here, a wire braid is
placed on the solder and heated. The
molten solder is absorbed—soaked up
by the braid. Property used, the braid will
take up most of the solder. The trick with
the braid is nor to pull on it so that it is
long and thin. Rather, bunch it up a bit so
the fine wires are not too close together.
Desoldering braid is produced by scveral
manufacturers under various names. [f
you have some old coaxial cable laying
around, the braid from it works well,

too.

FIG. 4—VACUUM “GUN" is spring loaded and
produces a strong vacuum.

The final solder removal method to be
considered is the “melt-and-brush.” The
procedure is to melt the solder and then
brush it away with a stecl brush soldering
tool. While this method is better than
none, it does have several disadvantages.
First, melt-and-brush leaves more solder
on the connection than the other meth-
ods. Second, you must be very careful
wherc you brush the molten solder—it
can causc shorts on the board and it can
burn your hand or arm. Safety goggles
are reccommended with this technique.

Perhaps onec more so-called desolder-
ing mcthod should be mentioned. There
are those who have tried melting the sol-
der and tapping the board on the work-
bench. They frequently achieve these re-
sults: solder flying in all directions with

FIG. 5—DESOLDERING BRAID soaks up excess
solder when heat is applied.

FIG. 6—PINS AND LEADS must be straightened
before components can be removed.

much left on the board, cracked or bro-
ken board and damaged components. Nor
recommended.

Straightening bent pins

A law of electronics states that a sharp-
ly bent wire cannot be pulled through a
small hole. It is even worse when there
are 16 bent wires attached to one object.
Therefore, pins and wires must be
straightened if there is to be any hope of
removing components.

If the leads on your board werc not
bent flat before soldering, you are some-
what ahead. Even so, be sure that all are
relatively straight. Some pins and wires
may have become pushed aside in han-
dling before and/or after soldering.

Whether you must straighten one pin
or all of them, onc of the most convenient
methods is illustrated in Fig. 6. After the
solder is molten, a pocket knife blade is
slipped under the pin and twisted in the
proper direction. Any steel blade will
serve as well. The typical soldering-aid
tool won't work very well if the leads are
flat on the board.

FIG. 7—DIP EXTRACTOR is spring loaded and
pulis out the IC as soon as the solder melts.

Pulling the component

You are now almost ready to remove
the old component. Only two steps re-
main and they must be taken rogether. A
force must be applied to separate the
component from the board while ALL
pins are again heated to remelt the
remaining solder. To do all this at the
same time, you will nced some devices to
help unless you have a half-dozen hands.

You should set up the pulling force
before you apply heat. Otherwise, it is
likely that you will have to do it again. An
cxcellent means of applying this force to



an IC is shown in Fig. 7. It is Ungar’s
spring-loaded extractor that will fit 8-,
14- and 16-pin DIP’s. (Another is avail-
able for TO-5'.) This extractor exerts
suflicient force to pull the IC at the first
instant of soider melt.

Simultaneous reheating

The remaining solder must be melted
again in order to relcase the component.
Obviously, all the leads must be heated at
the same time. With a regular soldering
iron, this task is very difficult on a tran-
sistor. On a DIP, it is all but impossible.

FIG. 8-—DIP DESOLDERING TIP heats all pins at
the same time

The trouble with a normal soldering tip
is that the solder on the first lead cools
while you are heating the second or third.
You must resist the temptation to heat
the first one more so it will stay molten
longer. So much heat will surely destroy
the component and/or damage the board.

There are two recasonable ways to heat
all the leads simultaneously. One is to use
a special iron tip. The one in Fig. 8 is
Ungar’s tip for DIP’s. That tip as well as
others for transistors and TO-S5's fits the
same iron that holds the vacuum bulb tip.

Another method for heating all the
leads is to use a torch. Radio Shack’s little
butane torch is shown in Fig. 9. The trick
in this method is to keep the flame mov-
ing—just go around the leads in a slow
circle or rectangle until the puller pops
the component out. Be very careful or
you will burn the board.

Cleaning up

The old part is out. Now, you are ready
to install the new onc but it won't fit, If
you look closely, you will find that the
holes are completely or partially filled
with solder. You might have thought that
by now all of it would be gone—no such
luck! But don't lose heart.

Mounting holes can be clcaned out in
several ways. The vacuum iron (Fig. 2)
can be used to blow the molten solder out.
Just heat and rhen squeeze the bulb. The
separate bulb (Fig. 3) can be used in this
same manner if you move quickly. When
using cither of these devices. however, be
very careful of what is in the path of the
air and molten solder.

A much more satisfactory way to clean
the holes is to use a drill. The bit must be

@J 7:- gl L " !
FIG. 9—BUTANE TORCH aiso melts the solder
on all the pins at the same time. Extreme cau-

tion must be observed to prevent damage to
the PC board and component.

FIG. 10—PC DRILL attachment for wWahl's /so-
Tip soldering iron quickly cleans holes or
makes new ones.

very fine—usually No. 56 (46 thou-
sandths of an inch). It is all but impossi-
ble to use a manual drill or a regular '/s-
inch shop hand drill without breaking
such a small bit. A bit in a pin vise can be
used with much patience and care.

Perhaps the most effective drilling pro-
cedure is (o use the set-up shown in Fig.
10. That is Wahl's drill-head attachment
that slips right on their cordless Iso-Tip
iron. [t comes complete with a No. 56 bit
and makes short work of PC holes.

Radio Shack’s cordless drill/saw, per-
forms well but you will have to put a shim
(aluminum foil) around the shank of the
No. 56 bit in order for the chuck to hold
it. If you have a Moto-Tool or similar
hand-held grinder/drill, it will also do the
job effectively.

Sources

In order to help you identify and find
the tools mentioned here, they arc listed
in Table 1. The prices indicated are the
latest available but they are subject to
change, of course.

Many of you will be able 1o get these
items locally. They are carried by stores,
distributors and mail order suppliers. If
you cannot locate what you want, write
the manufacturer. (Or, you can circle the
corresponding number on the free infor-
mation card.—£Editor) R-E
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protect op amps from overioads

JERALD GRAEME, Burr-Brown Research Corp.

THOUGH ENGINEERS ARE BECOMING MORE AND
more aware of the subtleties of operational-amplifier
characteristics, there are still far too many situations where
op-amps are being destroyed by voltage and current over-
loads. This is due, in part, to the proliferation of op-amps
in unusual applications.

Some overload conditions are obvious: input breakdown
under excessive input voltages or output overheating under
short circuits. Most op-amps are protected to some degree
against these two conditions.

Other overload conditions, however, are less evident.
These include voltages maintained by capacitors after the
power supplies are turned off. A voltage retained at an
amplifier input by a capacitor or other source can forward-
bias and destroy a substrate junction when the negative
supply voltage becomes less negative than the input voltage.

To help prevent op-amp failures like these, there are
several protection circuits that the designer can build. They
will guard op-amps against power-supply faults and input
and output overloads.

PROTECTION FROM POWER-SUPPLY FAULTS

The most common power-supply faults in op-amp cir-
cuits are supply reversals and voltage transients. Damage
from these overloads is prevented by the circuits shown
in Fig. 1. To protect against damage by voltage reversal,
a diode is added In series with each power supply to block
reverse current flow (Fig. 1-a). This protection also prevents
forward-bias of an integrated-circuit substrate junction,
since a reverse-biased diode will now disconnect the nega-
tive supply. However, for the latter protection alone,
resistors can be added in serics with the inputs to limit the
substrate current to a few milliamperes.

Protection against transient voltages is provided by the
Zener diode clamps and the voltage-absorbing FET current

FIG. 1-DAMAGE FROM POWER SUPPLY faults is prevented
because diodes block currents during voltage reversals as shown in a,
and clamp the power supply terminals to limit transient voltages as
shown in b,

1)

sources (Fig. 1-b). The Zener diodes have ‘“on” voltages
that are greater than the normal supply voltages but less
than the maximum supply ratings on the op-amp. Thus,
the Zener diodes will be off under normal supply voltages,
and they will clamp the supply transient voltages.

The current-source-connected FET’s are chosen with
Ijgs levels above the normal current drains of the op-amp.
Below the Ipgg level, the FET’s are below pinchoff and
appear as sinall resistances in series with the supply lines.
If transients appear on the supply lines, the Zener diodes
turn on to clamp the supply voltages, and their current
drains raise the FET currents to Ipgg. Now the FET’s
are in pinchoff and they appear as high-impedance current
sources to support excess voltages. As long as the transients
do not cause voltage breakdown in the FET’s, the transient
currents are limited to Ipgg.

KEEPING INPUT VOLTAGES AT SAFE LEVELS

Overload conditions at op-amp inputs are essentially
those of excessive common-mode and differential voltages.
Either can induce a voltage breakdown that will damage

© Burr-Brown Research Corporation, 1973 AN-60




or destroy the input transistors. Because of the precise
matching needed between the input transistors, even minor
damage from breakdown can significantly degrade the DC
input characteristics of the op-amp. Such damage can
result from quite moderate differential input voltages,
since bipolar transistors typically have about a 6V emitter-
base breakdown voltage. Input stages with FET’s are less
vulnerable to overloads of this magnitude, but they are
more sensitive to the low-energy, high-voltage discharges
that are frequently encountered.

FIG. 2—INPUT CLAMPS protect against any level of input transient
voltage that does not force excessive current through the diodes
from the input resistor, in either the inverting (shown in a) or non-
inverting (shown in b) configuration.

Protection from very high input voltages is provided! by
the diode clamps shown in Fig. 2. For both the inverting
and noninverting configurations, the diodes limit the
voltages reaching the amplifiers to safe levels without
restricting signal swing. Input transients of thousands of
volts can be withstood in this manner, so long as the diode
currents are adequately limited by the input resistors. To
permit amplifier common-mode swing in the noninverting
configuration, the clamp diodes are connected to the power
supplies rather than to ground (Fig. 2-b). Here, however,
diode leakages will add to the input error current.

Input protection against differential signals up to the
level of power-supply voltages is usually incorporated in
op-amps. However, larger voltage overloads can still damage
the amplifiers.  Further protection against differential
voltage overloads can be provided (Fig. 3-a) so long as the
overloads don’t raise either input beyond the supply-voltage
levels. Where this latter condition is possible, the supply-
level clamps shown in Fig. 2-b should be added.

Once again, diode clamps are used as in Fig. 2-a, but in
this case (Fig. 3-a) the current-limiting resistance is divided
equally between the two inputs. Thus, the error-voitage
drops produced with the input bias currents will tend to
match and cancel. Some error will remain, however, due
to the differences in input bias currents.

Another error with this clamp circuit can result from
the input current that it draws under overload. This current
can be a serious error in comparator circuits, where high
input resistance is needed in the overload state. To lower
the overload input current, the values of input resistors can
be increased, but this also increases the error voltage pro-
duced by the input offset current of the op-amp.

The weaknesses of the clamp circuit in Fig. 3-a can be
avoided? with a second protection circuit (Fig. 3-b). In
this case the differential input voltage is limited by a high-
resistance divider for low current under overload. In normal
operation the large resistors would develop significant error
voltages, but they are shunted by low FET resistances.
Specifically, DC error would be significant only at the

comparator trip point, where the added voltage would
produce an offset. But with the protection circuit, the
differential input voltage at the trip point is zero, leaving
the diodes off, and hence providing zero gate bias for the
FET’s.

With this bias, both FET’s have a low channel resistance,
I'on» that produces only a small error voltage because of the
input bias current. When the input signal moves away from
the trip point, the gate-source voltage of one FET or the
other increases. This, in tum, increases the channel resist-

FIG 3—THE EFFECT of differential input overloads can be elimi-
nated by one of these two protection circuits. Amplifier input volt-
age can be reduced by either clamping as shown in a, or by selectively
dividing as shown in b.

ance of the FET until it reaches the megohm level of ry at
pinchoff. Then, the input current must flow through the
resistor in parallel with this FET and through the other
FET, which is zero-biased. This, in effect, leaves an input
divider, R2/ (R1 + R2), to reduce the input signal.

The most common types of output overloads are excess
power dissipation and output-stage breakdown when the
output is shorted. Most op-amps incorporate current-
limiting circuits lo control power dissipation. External
current limits can be added if they are not in the op-amp or
if a lower level of limiting current is desired to protect a
load. Also, such a reduced current limit may be needed
when the output is shorted to a point above or below
ground potential. In this case the added potential may
increase the output-stage dissipation. And if the output
is shorted to a voltage beyond the power-supply levels,
voltage breakdown can result.

LIMITING OUTPUT CURRENTS

One way of providing an external current limit is to
connect current sources in series with the power supplies
(Fig. 4). When the supply-current drains are below the
design level of the current sources, the transistors add low
resistances in series with the supplies. The bipolar-transistor
current sources are then in saturation, adding resistances
equal to rg,, plus 10 ohms, and the FET’s are not yet in
pinchoff, so they each add a resistance of r,,. Provided
these small resistances are bypassed, they have little effect
on performance. When the supply currents reach the pre-
determined operating levels of the current sources, the
transistors start to operate in their constant-current mode
with very high output résistances. Only a smalt additional
current is then needed to develop large voltage drops across
the current sources and reduce the supply voltage.

A somewhat simpler external current limit is provided if
a single current source is added in series with the output.
This simplicity stems from the ability of an FET to operate
in an inverted mode, so that only one FET is necessary
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FIG 4--PRECISE SELECTABLE CURRENT LIMITING results
when current sources are added in series with the power supplies as
shown in @ and b. To limit both current polarities, an FET current
source in series with the output may be added as shown in ¢.

AAA
O_‘M_Q \AAS

FIG. 5—PROTECTION FROM EXCESSIVE VOLTAGES that may
be connected accidentally to the output is provided by Zener-diode
clamps.

(Fig. 4c). For currents flowing into the output terminal,
D2 is reverse-biased, and the voltage on the FET produces
gate-drain leakage current that is conducted by D1. For this
low diode current, the voltage D1 is too low to forward-
bias the gate-source junction, but the diode does connect
the gate to the source. As before, the FET operates as a
current source.

Once again, the series resistance added by the FET is
low (r,,,) until limiting occurs at Ipgg. Since this resistance
is inside the amplifier feedback loop, its effect is divided
by the loop gain. When the output current reverses and
flows out of the output terminal, DI turns off and D2

conducts the leakage current. In this way the gate is con-
nected to the drain for an inverted FET current source.
Thus, the circuit works for both polarities of output
current.

If an output short circuit or an inductive load causes the
output voltage to exceed one of the power-supply levels,
the output stage can be damaged by voltage breakdown.
Protection against such an overload can be provided by
Zener clamps (Fig. 5).

With the Zener diodes, the op-amp output terminal
cannot be pulled beyond selectable voltage levels, and the
excess voltage is absorbed by R;. The current-limiting
resistor, R , should be made large enough to protect the
Zener diodes, but not so large as to develop a swing-limiting
voltage in normal operation. Since Ry is in the feedback
loop, its contribution to output impedance is diminished by
the loop gain.

Note that a high voltage on the output terminal also
raises the voltage on the inverting amplifier input through
the voltage divider formed by the feedback resistors. While
this voltage is reduced by the divider, it can sometimes
break down the input stage. It this is a possibility, input
protection shouid be used. R-E

References:

1. Tobey, G., Graeme, J., Huelsman, L., Operational Am-
plifiers; Design and Applications, McGraw-Hill, New York
(1971).

2. Accardi, L., “Modified 710 Maintains Accuracy at High
Input Voltages,” EEE, October (1970).

Solid State News

RADIO-ELECTRONICS

~
N

Z-80-based systems

Futuredata (formerly known as Micro-
kit) has announced four Z-80-based pro-
duct-development systems: Microsys-
tem/12 and Microsystem/15 are tape-
based, and Microsystem /20 and Micro-
system /30 are disc-based.

The systems include a CPU with up to
56K of memory, a 960-character CRT,
ASCI! keyboard, a cassctie tape or dual
floppy disc, and operating-system soft-
ware and documentation. An in-circuit
emulator, line printers, BASIC and ex-
tended BASIC compilers, and RDOS disc
operating system and a word processor

are available as options. Plug-in modules
convert the systems to 8080 or 6800
processors.

The systems contain two RS-232 serial
ports, an 8-bit parallel TTL 1/0O port, a
reala-time clock, a PROM bootstrap,
memory write-protect under software
control, eight-level vectored interrupts,
DMA, and complete disc and tape operat-
ing systems and monitor, debugger, edi-
tor, assembler and copy utility.

For additional information, contact Fu-
turedata Computer Corporation, 11205
South La Cicnega Boulevard, Los An-
geles, CA 90045.

Regulator-bridge combination

The Fairchild Integrated Circuits
Group has developed the SH1705. a S-
volt, S-amp voltage regulator in a 4-pin
TO-3 package. lts novelty stems from a
built-in fullwave diode-rectifier bridge.
The device can dissipate 50 watts and has
built-in protection against short circuits
and thermal overload. The SH1705 is
priced at $6.50 each in 100 guantities.
Request details from Fairchild Camera
and Instrument, Integrated Circuits
Group, 313 Fairchild Drive, Mountain
View, CA 94042. R-E



The sharpest picture ever achieved
in big-screen projection TV

The new Heathkit Screen Star sets a new
standard in picture quality for big-screen
projection TV. The finest F1.0 lenses you
can buy produce one of the clearest,
brightest pictures ever.

Imagine watching all your favorite TV
movies and sports events on a big 6-foot
diagonal screen. Heathkit's three-tube
projection gives you brighter, more vivid
color. And it's a lot easier to build than
conventional TV's.

A complete computer system in one
compact unit

The Heathkit All-In-One Computer takes
the guesswork out of selecting a bal-
anced computer system. It includes
built-in floppy storage, smart terminal,
heavy-duty keyboard, 12-key numeric
pad, Z80 CPU, and 16K RAM expandable
to 48K—all in one compact unit.

Two Z80 microprocessors mean ter-
minal and computer never share
power. So both can operate faster
on more complex programs. And
there's no better way to learn
about computers than to build
one yourself.

Heathkit

Innovations

\ N

The only computerized home
weather station for instant, up-to-
. the-minute weather reports

e —— : Just push a button for reliable weather
; Y information anytime you need it with

the unique Heathkit Weather Station.
It gives you digital readouts on

F or C temperatures, wind speed in
miles or kilometers per hour or in
knots, wind direction, barometric
pressure, date and time of day, even
the wind chill factor.

This microprocessor-based weather
computer has memory to store data
and precision infra-red sensing
devices built into the outdoor trans-
mitter. And it's very easy to build.

o

5

The finest stereo receiver ever
introduced by one of the
leaders in audio technology
It's loaded with luxury features that
let you adjust your music to your

) preference.

Special features include a Precision
Tuning System (PTS) that automati-
cally corrects mistuning. 5-section FM
tuning capacitor gives you maximum
rejection of unwanted signals for lower
noise, cleaner sound. Digital frequency
readout, center tune meter, and flywheel
loaded tuning are just a few of the lux-
ury touches. Complete
specifications are in the
latest Heathkit Catalog.

FREE CATALOG

See all the newest innovations in build-it-
vourself kits in the latest free Heathkit Catalog.

J It contains nearly 400 exciting kits for your home,
work or pleasure. Send today.

Send to: Heath Company, Dept. 020-590
Benton Harbor, MI 49022

Yes, please send me a Heathkit Catalog.
I am not currently receiving a catalog.

- . ——— —— —

I
I
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]
I
I
I
Name |
|
I
I
I
I
I

If coupon is missing, write Heath Co., Address
Dept. 020-590,
Benton Harbor, MI 49022 | City State
Heathkit Products are also sold and serviced at Heathkit Electronic |
Centers (units of Schlumberger Products Corp.) in major cities i

throughout the U.S. See your white pages
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More information on new lit is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover

AUDIOPHILE DISC CATALOG, StandarDisc In-
ternational Reference Series, lists analog record-
ings of classical symphonic, ensemble and solo
performances (Gale label); direct-to-disc record-
ings of rock, ragtime, jazz, violin and chamber
music (Umbrella label); direct-to-disc pressings
from RCA and Toshiba EMI; and a digitally mas-
tered Telarc album. Some of the titles are: ‘‘Hello
Hank Jones/Clifford Jordan,” a jazz work; the
Tokyo String Ensemble playing Samuei Barber's
“Adagio for Strings"; and *“Sambatuque,” Latin
rhythms from Brazil. Several audio and demo test
records are also available.—Audio-Technica,
U.S.,, Inc.,, 33 Shiawassee Ave., Fairlawn, OH
44313.

CIRCLE 141 ON FREE INFORMATION CARD

BOOK CATALOG, Number 16, contains 51 pages
describing full inventory of books and manuals
ranging from amateur radio license study guides
to vacuum tubes. Both a table of contents and an
author and title cross-reference are given. The
Complete Handbook of Electrical and House Wir-
ing, Practical Test Equipment You Can Build,
Beginner’s Guide to Microprocessors are just a

few of the titles contained in this cataiog, which
also lists schematic/servicing manuals for color
and biack and white TV's, radio, CB’s, etc. A sep-
arate order form is included.—TAB Books, Blue
Ridge Summit, PA 17214.

CIRCLE 142 ON FREE INFORMATION CARD

RECONDITIONED TEST EQUIPMENT, 64-page
cataiog lists over 1000 individual test instruments
including amplitiers; analyzers; RLC and imped-
ance bridges; frequency counters, meters and
D/A converters; signal generators; RFI/EMI
equipment; plus many, many more. Each unit is
described and priced, and all are reconditioned
and calibrated to manutacturers’ specs. A handy
index is contained in the front of the catalog.—
Tucker Electronics Co., 1717 S. Jupiter Rd.,
Garland, TX 75040.

CIRCLE 143 ON FREE INFORMATION CARD

FLAMEPROOF RESISTOR BROCHURE is a 10-
page, 4-color brochure that lists Ya-watt, “z>-watt,
1-watt and 2-watt flameproof resistors with val-
ues ranging from 1 ohm to 100 megohms. How
the resistors are made noncombustible as well as

resistant to normal operating current despite
temperature, humidity or voltage variations is
explained. A line of noncombustible wirewound
1- and 2-watt resistors with values from 0.1
ohm-1000 ohms with 5% tolerance is also avail-
able.—GTE Sylvania, 1025 Westminster Dr., Wil-
liamsport, PA 17701.

CIRCLE 144 ON FREE INFORMATION CARD

TEST EQUIPMENT, Catalog 1979, contains 104
pages of information, technical specifications and
illustrations on products in these categories:
oscilloscopes, counters and counter/timers, re-
corders, signal generators, and radio and TV ser-
vice equipment. Also included is an extensive list
of sales offices and service locations in the U.S.
and Canada.—Philips Test and Measuring In-
struments, Inc., 85 McKee Dr., Mahwah, NJ
07430.

CIRCLE 145 ON FREE INFORMATION CARD

CAMERA REPAIR, Careers in Camera Repair,
brochure contains 4 pages describing the oppor-
tunities in the growing field of photo equipment
technology. It covers the training avenues open to
aspiring technicians in a variety of fields. The
camera fleld enjoys a wide scope of career possi-
bilities in science, research, government and edu-
cation.—National Camera Technical Training
Div., 2000 West Union Ave., Englewood, CO
80110. R-E

CIRCLE 146 ON FREE INFORMATION CARD

Unique, New S@NIC SENTRY from Delta
Blows the Horn on Vehicle Burglary and Intrusmn...

.and robs would-be thieves of their most important conspirators..
Opportumty, Anonymity, and Concealment. A silent vigilant
sentinel, the Sonic Sentry literally blows the horn on
any intrusion into the field of harmless, invisible ultrasonic
protection that is cast throughout the interior of

the vehicle.

Anyone who has a 12-volt vehicle with a horn or other
noisemaker, and a hard exterior surface can enjoy
Sonic Sentry security. And because it's manufactured
by Delta Products, you know it's backed by an established
firm with an industry-wide reputation for product

integrity and superior service.

Sonic Sentry is meticulously engineered to incorporate the best
in ultrasonics with built-in safeguards against false alarm. In addition:

1. Installation is easy, involving only three
simple wire connections.

2. There are no holes to drill for installation.

3. Sonic Sentry is keyless and includes
entry/exit delay, and automatic one
minute alarm timer.

4.

It protects the interior of any van, camper,
mobile home or trailer, as well as
automobiles, trucks, etc.

5. Sonic Sentry is the only vehicle ultrasonic

designed by a professional electronics
company with extensive experience in the
field of uitrasonics.

CIRCLE 66 ON FREE INFORMATION CARD

|\ DELTA PRODUCTS, INC. |

PO. Box 1147 630 So. 7th Slreel

Grand Junction, Colorado 81501

(303) 242-9000 Dept. RE
Please send complete information about the Somic
Sentry, together with facts on Delta’s line of dynamite
automotive, motorcycle and security products to:

Please send Sonic Sentry(ies) |
$59.95 pius $1.00 postage |

O Check enclosed.
Charge my: Master Charge [ VISA

Credit | | H T i
coarl L1 1 L} 11 [
Interbank | | Exp.
No L1 1 | Date | 1
{Master Charge onty} Mo.  Year

Name ___




hobby corner

Here’s the answer to last month’s Mystery Light puzzie
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

LAST MONTH ! TOLD YOU ABOUT A MYSTE-
rious light box submitted by Tom Faron.
I told you what it looks like and what it
does. As you recall, the question was: how
does it work?

A few of you sent in workable solutions
but others missed the boat. In case you
did not figure out the puzzle, here is the
way Tom made his box.

®
SRR
‘?.--l?m

g——ii
L 3
1 120 VAC

First, let’s examine the acrual circuit
that is shown in Fig. 1. Remember: this is
not what you see when you look at the
clear plastic box, but we will come back
to that later.

The real trick is diodes (D1-D4),
which provide independent control of the
lamps by the switches. Switch S1 controls
lamp 11 and S2, 12. The wire labelled A4
functions as a dual-lane highway for the
current.

The result is that, with only two wires
between the switches and the lamps, you
can turn both lamps off, both on, or either
one on by itself. Note that this circuit will
not function properly with a DC voltage
applied.

Now all this would not be so tricky if
Tom had not put it in a clear plastic box
so that it appears that he has nothing to
hide. But he does hide several things and
here is how he docs it.

Of course, the diodes are a dead give-
away so they are hidden in the wire
connections. The diodes are of the sub-
miniature variety and they are soldered in
with very short leads. Since all the wiring
is done with insulated wire, Tom’s use of
heat-shrink tubing insulation over each
diode makes it look like a plain insulated
solder joint. In fact, even after you know
the diodes are in there, their shapes are
hard to sce.

The second deception is in the selection
and wiring of the switches. SPST switch-
es are all that the circuit requires but

DPST switches are used. The straight-
through side of the AC line is routed
through the switches and “*‘dummy-
wired” to the unused contacts. Actually,
all the switch contacts are jumble-wired
and it takes a sharp eye to discover that
one side of the line is not broken at all.

Tom'’s final deception lies in his choice
of lamps. They burn at only about half-
brightness in this circuit (because of the
diodes, ecach one can get current for only
half the AC waveform). Since this, too,
would be a giveaway to the circuit, he
chose an uncommon lamp-—in this case, a
clear 7'/2 watt lamp. Any bulb will work
but pick an unusual one so that the
obscrver is not likely to say right away:
*“Hey, those bulbs are not as bright as
they are supposed to be!”

There you have the solution to the
mystery light box. Put one together and
you can have some fun with your “smart”
friends. Thanks, Tom, for sharing your
circuit.

If you liked this puzzle circuit and have
one of your own, send it along and we'll
see if other readers can figure out how it
works.

The mailbag

We really do enjoy and appreciate the
many letters and questions that you send
in. Since so many of you take the time to
write, | think you would like to know
what kind of letters we get from other
readers. Well, the letters and cards can be
divided into three groups. There arc the
simple, the interesting, and the impossi-
ble!

The simple ones ask things like parts
sources (that answer was covered in an
earlier column, and the answer is maga-
zine ads, mail order catalogs and local
suppliers). Another example is inquiries
for information that is readily available in
any common reference. Come now; every
scrious hobbyist should have a few basic
reference books. On IC’s, for instance,
Don Lancaster has written an excellent
series of Cookbooks (TTL, CMOS, etc.)
and there are many others from which to
choose.

Normally, you don’t hear about the
simple ones but from time to time, we do
discuss some of the interesting tetters and
questions. They are the ones that raise
unusual problems and offer solutions to
others. But you don’t hear about the third

type either—the impossible ones are just
that.

Some of the impossibles are from folk
who build a project out of this column,
other articles or, even, other magazines.
They find that it doesn’t function proper-
ly and write to find out why not. (Did you
ever try to troubleshoot a project from
2,000 miles away?) Then, there are let-
ters that indicate a lack of understanding
of basic electronics or, even, electricity.

Those are impossible because a re-
sponse would be as long as a book—half
of a book, at lecast. I'm not making fun of
those writers—all of us were like that
when we started out. The thing is that one
must attempt to grow in knowledge as he
gains in experience. Reading only *“how-
to-do-it” articles simply will not build a
sufficient knowledge base for anything
more than dabbling in electronics.

Well, what to do? Here are some of the
many possibilities:

e Read and study the theory or
“how it works’ sections of con-
struction articles. Passing up
those paragraphs will cost you in
the long run.

e Give special attention to the arti-
cles you find on basic electronics
and theory. Every new idea you
understand will be needed and
valuable sooner or later.

e Begin a study program if you want
to do more than dabble in elec-
tronics someday. This is a neces-
sity whether you want to make a
living in this fascinating field or
simply be a competent hobbyist.
There are many approaches to a
study program: planned serious
reading and study entirely on your
own, following a plan designed by
experts (Heath, American Radio
Relay League and others); night
classes offered by your local pub-
lic schools or a Junior/Community
College.

Remember the old adage: “If it’s worth
doing, it’s worth doing we/l.” Electronics
is not all parts, tools and instruments.
That's a large and fun portion of it but
unless it stands on a good knowledge
base, it is quite limited.

Start your own collection of reference
books. Undertake a study program. Get
the most out of your hobby.

Getting back to the subject of lctters
per se, there are two more points of
importance: the matters of time and the
scif-addressed stamped envelope

continued on page 80
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Celebrate RADIO-ELECTRONICS’
50th Anniversary with our $ale

VIZ néh | TRIPLETT

PHILIPS

F

HICKOK

FLUKE

s

New Portable Digital Capacitance Meter

mooeL 820

Measures capicitance
trom O.1pF to 1 Farad

Resolves to 0. 1pF

10 ranges tor 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 battenes

» Overrange indication

Call For Our Price

PRECISION

MODEL
2810

* 3% digit easy to read LED display
* 0.5% DC accuracy typical
* 1004 V. .01 resolution

* 10 ohm range and control to zero
lead resistance

* Selectable High-/Low-power ohms
on four ranges

© Auto zeroing

Call For Our Price

.m. | DIGITAL MULTIMETERS
LLEL 8022A

Extensive overload and transient protection

Rugged construction

Hi/Lo power ohms tor in-circuit resistance and dlode testing
10 M(} input impedance doesn't 10ad clrcuit

200 hour battery life — iow battery indicator

Large LCD readout — 2000 counts

1 year calibration cycle

One-hand operation

A NOow $129.

BASIC
SPECIFICATIONS

scoom | acvem [sccomest |acowrent | sems
Rangs 0 1:5;4 L L
] 100,V | 1004¥ | 1sk 14 | 0im

V. +7 [ 0I5+1 | {15+2 | 02+1

S [mmer | _smu)

DIGITALMULTIMETERS

8020A Now 0.1% Basic dc accuracy

* 26 Rang 5F plus New C
10,000 M Leakage Measurements
Extensive Overload and Transient Protection
Rugged Construction— 2Year Warranty
Hi/Lo Power Ohms for In-circult Resistance and Diode Testing
10 Mo AC/DC Input Impedance Doesn't Load Circuit
200 Hour, 9v-Battery Life—Low Battery Indicator
Large LCD Readout—2000 Counts

0.1% Basic dc accuracy
One Hand Operation
Complete with Battery and Test Leads

Function for up to

m. new Fluke 8020A continues the standard of exceliance sel by the highly Success
ul BOOOA multimeter family. Many teatures set the B020A aPart a8 a truly exceptional
n trument. Twenty-four ranges and § funclions Inciude measuring capability up to
1000V dc. 750V ac. 2A aC/dc 8nd 20 MO HI/LO ohms are included for in-Circuit
res.stance and diode test capability. In addition. a new Conductance function ailows
and 10akage Up to 10,000 Mf2. 8 must tor Circuit board work

ang compontnl checking

The 80204 has been des:gned with the user in mind and features axClusive one-hand
operation, For harsh enviconments, the B020A nas 8 ruggedized case and
extensive Overloa nsit p tection Dacked up by & 3-yedr warranty. Long term
stability |t-year calibration Cycie} Is excallent with Only three cal adjustmenia Up to
200 hours of continuous operation can be expected from a single SV atksline Dattery.

FREE CASE wits 8020A

80MHz Counter with Period Function
mopeL 1820

¢ SHz to 80MHz reading guaranteed—
100MHMzZ typical

* Period measurements from SHz
to 1MH2z

¢ Period average. auto and manual
positions

¢ One PPM resolution
¢ Totalizes to 999999 plus overtlow

» Elapsed time measurements from .01
to 9999.99 seconds plus overflow

¢ One-megohm input resistance
¢ Bright 43" high LED readouts

o Precision

Call For Our Price

LCR-740

Transistonzed LCR Bridge

LEA

instruments Corp

Regular price $350

$299.%

* Highly accurate 3 unit digital readout

¢ Measures inductance {L). Capacitance (C
and Resistance (R). within = 0.5% accuracy

¢ Operates on one 9V battery

New Low Distortion Function Generator
@1 PRECISION mooer 3010

* Generates sine. square and triangle
waveforms

Variable amplitude and fixed TTL square-
wave outputs

.

.

0.1 Hz to 1MHz in six ranges
Push button range and tunction selection

Typical sine wave distortion under 0.5
trom 0.1Hz to 100kHz

Variable DC oftsel for engineerng
applications

.

.

Call For Our Price

.

.

VCO external input for sweep-frequency
tests

New Sweep/Function Generator
moper 3020

* Four instruments in one
package—sweep generator. func-
tion geherator. pulse generator
tone-burst generator

Covers 0.02Hz-2MHz
1000 1 tuning range

Low-distortion high-accuracy
outputs

.

.

.

.

Three-step attenuator plus
vernier control

internal linear and log sweeps

Tone-burst output is tront-panel o
externally programmable

Call For Our Price

.

.

———
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Non-Linear Systems

ERDATA PRECISION

FINAL
CLOSE-OUT -

DUAL-TRACE 5’’ 30MHz
TRIGGERED SCOPE...

51 PRECISION “1'1?1075; Single Trace 15MHz Dual Trace 15 MHz Dual Trace 30MHz
Reg. price $318 Reg. price $435 Regular price $559
$269°° $359% $459

d
1 | Non-Linear Systems

MS15

PORTABLE OSCILLOSCOPES

BATTERY OPERATED

=

MS215 MS230

e ces

MODEL

Call For Our Price LTC-906

Rise time 11 7 nS or less
Regular prce S189

Built-in signal delay line permits view of leading

edge of high frequency pulse rise time $159.9%
* Triggers on signats up to SOMHz
* 5mV cm vertical sensitivity
* Mode automatically shifts between CHOP
and ALTERNATE as you change sweep time
= Checks most digital logic creutry. including ECL Lights Up. Sounds Off. Measures. * Measure F 7 of bipolar transistors up to

Identifies. Displays.

High accuracy ten position vertical input attenuator
Flat response with smooth rolioff past 30 MHz
PDA CRT with P31 phosphor

Buiitn igh- and low-pass filters

Maintains calbration accuracy from over 105-130
VAC and 205-260 VAC

and schoot
* Checks transistors

20 cahbrated sweeps — 0.2 uS cm —0.5 Scm
Difterential input capability

Algebraic addition and subtraction

Buit-in RF detector for modulation envelope display

Iluminated graticule

Automatic Transistor Checker

* A multiburpose. portable, transistor checker .
automatically better for laboratory. shop

& in or out of circunt

* Automatically tests a broad range of parameters
with simple, program on-off switches—no
confusing buttons or lead changes

* Automatically 1dentifies Germanium or Sihcon
Plus emitter base and collector

* LED display plus audible tone indicates
defective or good performance

* Absolute meter readout of DC parameters

Lab-Quality
—— Semiconductor Tester...

1500 MHz

Nondestructive testing of transistor and diode
breakdown voltages

* Measures transistor beta or FET gm

Measures all transistor breakdown and leakage
parameters

Fast testing of transistors. FET's, and SCR's—
in or out-of-circuit

FETs. diodes. good or bad

Base diagrams are not required

No biasing information required
Identifies all leads of transistors and SCR's

Automatic identification of PNP/NPN types and
N- or P-channel FET's

Call For Our Price

J

MASTER CHARGE

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, NEW YORK. N.Y. 10036 212-687-222£Ecm

THE TEST EQUIPMENT SPECIALISTS

VISA

ALS

6261 H3AW3AON

~
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ELF ii by Netronics

Featuring
1802
COSMAC CPU

Own a powerlul home computer system, starting Jor just $99.95-a price that
gets you up and running the very tirst night. . with your own TV for a video
display. $99.95 ELF Il includes RCA 1802 8-bit microprocessor addsessable to 54k
bytes with DMA_ interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard.
two digit hex output display. stable crystal clock for timing purposes. RCA 1861
video IC to display your programs on any video monitor or TV screen and 5-slof
Plug-in expansion bus fless connectors) (o expand ELF I into a giant!

ELF Il Exptlodes Into A Giant!

Master ELF II's $99.95 capabilities. then expand with GIANT BOARD
KLUGE BOARD. 4k RAM BDAROS. TINY BASIC. . ASCH KEYBOARD
LIGHT PEN. ELF-BUG MONITOR. COLDR GRAPHMICS & MUSIC SYSTEM
TEXT EDITOR . ASSEMBLER. DISASSEMBLER ~ VIDED DISPLAY BOARD

and, anothes great reason for getting your ELF now

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCII and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
{send for details)!

Write and run programs—the
very first night-even if you’ve
never used a computer before!

You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF 11's low price!

pre-recorded lape casseties.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF |l can give you more power to make things happen in the real
wotld than heavily advertised home computers that sell for a lot more money.
Thanks to an ongoing committment to develop the RCA 1802 tor home computer
use, the ELF Il products-being introduced by Netronics-heep you right on the
outer fringe of today's small computer technology. It's a perfect computer for
engineering, business. industrial, scientific and personal applications.

Plug in the GIANT BOARD 1o record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kiuge (prototyping) Board and you can use ELF Il to
solve special problems such as operating a complex alarm system or controlling
a printing press. Add 4k RAM Boards to write longer programs, store more
information and solve more sophisticated problems.

ELF Il add-ons already include the ELF 11 Light Pen and the amazing ELF-BUG
Monitor ~two extremely recent breaktheoughs thai have not yet been duplicaied
by any other manutacturer

The ELF-BUG Monitor lets you debug programs with lightening speed because
the key 1o debugging is to know what's inside the registers of the microproces
sor. And. with the ELF-BUG Monitor, instead of single stepping through your
programs, you can now display the enfire contents of the registers on your TV
screen. You find out immediately what's going on and can make any necessary
changes.

The incredible ELF 1) Light Pen lets you write or draw anything you want on &
TV screen with just a wave of the “'magic wand.” Netronics has also introduced
the ELF (1 Color Graphics & Music System-more breakthroughs that ELF Il
owners were the first to enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardless of how minimal yous computer backgreund 1s now, you can learn
o program an ELF 1l in almost no time at all. Qut Shorr Course On Micropra
cessor & Compurer Pragramming - wuitten in non-techmcal language- quides you
through each of the RCA COSMAC 1802's capabilities. so you'll undesstand
everything ELF )l can do  and how fo get ELF 1l 10 do 1! Oon't worry il you've
been stumped by computer books before The Shorf Course represents a major
advance in literary clarity in the computer field. You don't have 10 be a computer
enginees in order 10 understand it. Keyed to ELF I it's loaded with “hands on’
fllustrations. When you're finished with the Short Course. neithes ELF 11 nos the
RCA 1802 will hold any mysteries for you.

In fact. not only will you now be able to use a personal computer creatively,
you'll also be able 10 read magazines such as BYTE.  INTERFACE AGE . POPU
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the
articles. And, you'll understand how to expand ELF 11 10 give you the eract
capabiiities you need!

If you work with large computers. ELF Il and the Shorr Course will help you
understand what theyre doing
Get Started For Just $99.95, Complete!

$99.95 ELF 1 includes alt the hardware and software you need to start writing
and running programs at home. displaying .:deo graphics on your TV screen and
designing circuits using @ microprocessor -the very first night-even il you've
never used a computer before

ELF 01 connects directly to the video input of your TV set. without any addi
tional hardwake, Or with an $8.35 RF modulatos isee Coupon belowl. you can
connect ELF 11 to your TV's antenna terminals instead.

ELF ¥ has been designed to play all the video games you want. including a
fascinating new target/missile gun game that was developed specifically for ELF
II. But games are only the 1cing on the cake. The real value of ELF 1 1s that
gives you a chance to write machine language programs-—and machine language
is the lundamental language of all computers. Of course. machine language is
only a starting point. You can also program ELF Il with assembly languagé and
tiny BASIC. But ELF If's machine language capabilily gives you a chance fo
develop a working knowledge of computers that you can’t get lrom running enly

Netronics R&D Ltd., Dept RE-11
333 Litchfield Road, New Miltord, CT 06776
Yes! | want my own computer! Please rush me—

RCA COSMAG €1F 11 language it s a learning DreanIhrough tor engineers and laymen
Wl at $99 95 plus $3 posiage and abke S5 posipad

wes 63 AC power

Powet s 0"

Short Course On Microprocessor & Computer

$29 95 plus $2 50 p&h

1 am aIso enciosing paymenl (including postage & handing} lor
the items checked below"

1 want my ELF Il wired and lesied wilh pawes supply. ACA

Uiti v. ELF 1l only machine (anguage - the fundamental coding
required by all computers, But. to simplify your relationship with ELF Il. we've
introduced an ELF 1) Tiny BASIC that makes communicating with ELF Il 2
breeze.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing ability and the ability to edil
programs of text while it is displayed on your video monitor. Lines and charac
1ers may be quickly inserted. deleted or changed. Add 3 printer and ELF Il can
type letters for you-error free—plus print names and addresses from your
maifing hst!

ELF II's Assembler transiates assembly language programs into hexidecimal
machine code for ELF Il use. The Assembles features mnemonic abbreviations
father than numencs so that the instructions on your programs are edsier 10
read-this 15 a big help in catching errors.

ELF I0's Disassembler takes machine code programs and produces assembly
language source histings. This helps you understand the programs you are
working with. . and improve them when required.

The new ELF )l Video Display Board lets you generate a sharp, professional
32 or 64 character by 16 hne upper and lower case display on your TV screen or
video monitor Ity imp 9 your $99.95 ELF 1. When you
get into longer programs. the Video Display Board is a real blessing!

( Now Available!
0 A-D/1)-A Board Kit includes | channel (expandable to
4) D-A, A-D converters. $29.95 plus $2 postage & hand-
ling. .

O PILOT Language—A new text-orlented language that
allows you to write cducational programs on ELF 11 with
speed and case! \Write programs for games. . .unscram-
bling sentences. . .spelling drills. . . *fill 1n the missing
word'” tests. eic.! PILOT is a must for any ELF 1] owner
with children. PILOT Language on cassette tape, only
$19.95 posipaid!

[0 Game Package on cassette 1ape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Clip Here and AHuch 1o Your Order Below!

PHONE ORDERS ACCEPTED!
Call (203) 354-9375

Total Enciosed $

CHARGE T! Exp. Date
wisa O Master Charge
|Bank #

everylhue 10 know 1802 User's Manual and Short Course— all tor just $149.95 plus

Account #

Kluge (Prototype} Board accepts up to 36
$17 00 plus $1 p&h

4k Stanc RAM kit Agaressable to any 3k page |
64 $89 95 pus $3 p&h

Gotet plated 86-pin conneclors (one requited for each
piug n noard) $8 70ea  posipa

Expansion Power Supply irequied when adding ik
RAM) $34 85 pus $7 p&n

Protessional ASCII Keyboard i wilh 128 AS
upDer tower Case sel 36 printabie characters. onboard

equlal parily selechion and chaice ol 4 hand
shaking SIgnals 1o mate with AIMOST any computer
$b4 95 nius 82 p&h

Deluxe meial cabinel for ASCH Keyboard. $19.95
phas $2 50 pa+

1 vedeo Display Board kil lels you genesate 4 sharp
prolessional 32 or 63 character by 16 ine upper angd
lowet Case display 0n your tv Screen of video monil
aramancally improving your unexpanded $99 95 ELF |

Fits inside ASCH Keyboard cabinel ) $89.95
plus $2 p&h
ELF It Yiny BASIC on casseite tape Com
mands include SAVE LOAD = x -

Programming teaches St A
tE an A 18 omputer  Write on technical  $3 p&h
ALSO AVAILABLE FOR ELF It — — — —
| ™
110 eemeensette 0 oo GO SUB. RETURN END REM
;iudn o LRI UL udes aiphanumerc  generalc

26 vanaples A-2 LET (F/THEN. INPUT PRINT. GO 1D
LEAR LIST AUN
PLOT PEEX POKE Comes fully documented and i
requied fo display
alphanumerxc chataclers directly on your tv screen with

agational Rardware  Also plays Lek tack-toe pit
orawing game Ihat uses ELF 11 & hex keyD0Ard as a oy
stick 4k memaory required $14 95 posipaid

Tom Pitman s Short Course on Tiny Basic for ELF
$5 postpad

ELF-BUG™™ Deluse Syslem Monitor on Casserle
tape Allows GisDlaying the contenis ol all regisiers on
your v at any point sn yous program  Also @isplays 24
byles o! memory with tull sodresses Bhnking Cursor

and aulo scrotiing A must Tor the Serous programmes
$14 95 posipa
Texl Edilor on casserte tape gives you Ihe abihly Io

nserl gelele of edn ines and words 1rom your program:
whiie Ihey are displayed on your video monor  (AdQ
printer and you can use ELF. 1l 10 tyDe error-free ielters
Plus inserl names and a0dresses 1M your Maring hst
$19.95 postpas
T Assembler on casselfe 1ape lransiates assembily
1guage Programs mlo hexidecimal machine Code 1or
ELF 11 use Mnemonic abbrevialions lor instructions
{rather than numercs) make programs easier 1o read
ang help prevent errors $19.95 posipad
Dassembler on cassetie lape 1ases machine code

Programs and produces assembly language source hist
ng5 10 help you undersiand and IMprove you! programs
$19.95 on cassette tape
SAVE 39.90--Text Edior Assembler & Disassembler
burchased logether oniy $49.95! |Require Video Or
play Board plus 4k memary |
ELF 1) Light Pen. assembied & lesteg $7.95 pius St
)

Deluze Meta Cabinet wilh plexiglas dust cover tor ELF It 1Conn res a0d 1ax) l

ELF 1) Color Graphics & Music Sysiem Board it
$49 95 plus $2 p&h

ELF I connects directly 1o the video npul ol yaur tv
set wilhoul additional hargware To connect ELF 1l to
your antenna lerminals insteac. order RF Modulator.
$8.95 postpad
Coming Soon A-D D-A Converter Controlier Board
and more!

Print
Name

Adcress
Cty

Siate
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HOBBY CORNER
continued from page 77

(SASE). There is a difference between
writing a magazine business office about
your subscription or whatever and writing
to the author of an article.

Most of the guys whose articles you
read make their living at some other job
and do their writing “on the side.” (This
one is. no exception.) The result is, of
course, that the time available for an-
swering letters is quite limited. We really
enjoy your cards and letters and hope that
you will keep sending them. However,
plecase understand if there is not enough
time to answer every one of them. If you
do want a reply, you must enclose an
SASE. All letters to this column should
be sent to: Hobby Corner, Radio-Elec-
tronics, 200 Park Ave. South, New York,
NY 10003.

Soldering irons

A while back | wore out my last fine tip
for my favorite soldering pistol. | couldn’t
find a single replacement within a 50-
mile radius.

As | was looking. | kept secing these
little cordless irons and. finally, 1 decided
to take the plunge and buy one. After all.
it would be nice not to have a line cord
dragging over the workbench. | bought a
Wah! Iso-Tip outfit—iron, recharging
stand and several tips.

Oh, boy! “*Cordlessness,” which 1 had
expected to be rie advantage, has turned
out to be just the icing on a very big cake.
Why hadn’t someone ro/d me about these
things?

So, I had better tell anyone who hasn’t
already discovered it: these irons are the
cighth wonder of the workbench! I'll hold
on to my regular gun (formerly small) for
larger soldering jobs, but 1 have found my
bench companion.

Not only does my new iron nor drag a
cord around the bench bur it is also light-
weight. The pushbutton control is more
convenient than a trigger, and makes it
much casier to control the tip tempera-
ture. A wide variety of tip shapes can be
interchanged quickly since they are
spring-loaded. The tip sticks out less from
your hand, resulting in better balance and
control. The iron heats up much faster
than any iron | have used before. The
built-in light is located nearer the tip so
that I can better sce what I'm doing.

Well, | wish I had discovered this iron
when it first came out. Give one a try:
there are several manufacturers. The
Wahl comes in a number of models—
three that are especially interesting for
hobbyist use. Thesec arc models 7500,
7700, and 7800. which are the same
except for their recharging time—over-
night, 4 hours and | hour, respectively.

If you haven’t alrcady done so. take a
good look at these cordless soldering
irons. You may be pleasantly surprised as
| was. R-E
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Through this Treasure of servicing Know-Ht“:w!
4 N
OV Chart your path wit;\ this introductory collsction of REPRINTS /
from among th‘e best servicing articles ever published. /
w- & / e -

Emplof today's TOP Authors as your Guides:
FOREST BELT, K\CK DARR, WAYNE LEMONS, CARL BABCOKE

..and other popular writers.

¢
o

N Service Training REPRINTS

Valuable bargains in specific, timely,

e Each $ 5.50 postpaid
easy-to-remember, profitable training 15 - 24 5.25 each
25 or more  5.00 each

..at less than $2 a page.

.

{Add 20% outside U.S.)

_____AD-0001 Digital Principles for Communications - 1 AC-0001 Understand CB Transmitters the Easi-Way
____AD-0002 > " s o -2 _____AC-0002 Understand CB Circuits the Easi-Way
_____AD-o0003 " " " " = & _\_QC—0003 Understand Oscillators the Easi-Way
_____AD-0004 - = £ - gl _____AC-0004 Troubleshoot Citizens Band Recelvers
_____AD-0005 Digital Electronics in Video Cassette Recorders __AC—ObO{ Modulation Limiting in CB

AD-0006 Replacement Transistors—Do They Work? AC-0006 Mobile Installations in Custom Vans

AC-0007 Hb(t To Fix Small Transceivers - 1
AV-0001 Troubleshoot Video IFs with Sweep - 1 AC-0008 " " " " " -2
AV- 0002 n " [ " " =3 AC'0009 " " " " =3
AV-0003 Find Chroma Troubles with Sweep Generator AC-0010 Switch& From CB to FM Two-Way

___AV-0004 Really,U‘nde:tand\l'el ision Alignment

___ AV-0005 Tefevision Alignment Techhiques - 1 _____AO0-0001 Hints for ketter Troubleshooting
____AV-0008 " r " -2 _____AO0-0002 Installing Security Systems
_AV—W7 Television Chroma Alignment _____AD-0003 Testing Trxsistor Automobile ignition
_____AV-0008 Servicing Pulse-Derived B-Plus Sxeplies ____ AD-0004 Creative EITtronlc Servicing

/

Troubleshoot Direct-Coupled Audio St%es

AA-0001 ____ AT-0001 Which Scopg—Recurrent or Triggered?
___TAA-0002 Cassette Recorder Workshop - 1 N ___AT-0002 Triggered écopes Simplified
_{_AA 0003 = = " - 2 \_AT-0003 Triggerz Oscilloscopes for Color
__ AA-0004 " = = -3 AT-0004 How To Use Triggered Scopes (programmed)
_{_AA 0005 " " " -4 -0005 WhY Vectorscopes are Popular
____AA-0006 How Eight-Track Car Stereos Work _AT—OOO\G Introduction to Vectorscopes - 1 and 2

HERE!

| have selected

Service Training REPRINTS, for which | enciose $

Name Age

Address Phone

City State Zip Code

MAIL TO: Service Training GROUP, Post Office Box 47, West Newton, IN 46183

2%

check or money order.

6461 HIGWIAON
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The boost voltage can provide a valuable servicing clue.

THE BOOST VOLTAGE IN A TUBE-TYPE TV
set is very important. The voltage is used
for several purposes, and it also provides a
very valuable service clue. The circuit
that produces the boost voltage is very
complex and precisely timed, but in actu-
al operation, it’s quite simple if you know
both what it is and how it works.

The horizontal-output tube pumps a
short current pulse into the flyback trans-
former. This ‘“charges” the windings as
well as the yoke winding that sweeps the
beam from center-screen to the right
side. This charge is in the form of an elec-
tromagnetic field. Almost all the energy
pumped in is concentrated in it. At the
end of this time period, the output tube is
suddenly cut off.

T0
FLYBACK I:]CIEF'!:ILZ
HORIZ " coIL
oUTPUT AT

RFC

J
B-BOOST  +B

FIG. 1

The energy must go somewhere. So it
collapses back into the windings, develop-
ing a voltage as it does. Since the collapse
happens very fast, quite a high voltage
pulse is developed. There’s no need to
waste this energy, so it is used. A “‘damp-
er” tube is added across this voltage that
rectifies it and also damps unwanted ring-
ing. By connecting a capacitor across the
damper tube (one end to the B+ line and
the other to the flyback as in Fig. 1) the
energy appears as a charge on this capaci-
tor. Since the other end of the capacitor is
at B+ voltage, the charge effectively
“boosts” the B+ voltage, usually by a bit
more than double. Here are some ball-
park figures: with the B+ at -+400 volts,
the total boost would be + 850 volts.

The capacitor used is fairly small—
033 uF, etc. You identify it by finding

JACK DARR, SERVICE EDITOR

the capacitor that's connected to the
boost voltage on one end and the B+
voltage on the other end. The boost voit-
age is actually the instantaneous plare
voltage of the output tube! So if there is a
fault in the boost circuit, this causes a loss
of sweep width, part of the high voltage,
and scveral other things.

If the problem is located anywhere in
this stage, read the B+ voltage first to
make sure and read the boost voltage sec-
ond. If the boost voltage is normal, but
there's still no high voltage, you have
already checked out the flyback, the out-
put and damper tube: the yoke, the boost
capacitor, and so forth. The problem
must then be in the high voltage section
itself. Technicians write letter after letter
listing all the DC voltages but not the
boost! Remember to check this.

You can lose the boost voltage for sev-
eral reasons; for example, with an open
boost capacitor, there’s no place for the
charge to develop. Your clue is: the boost
terminal will read only B+ voltage. An-
other cause is a shorted winding in the
yoke. This kills the flyback pulse that
provides 1the boost. The cluc will be that
the output-tube cathode current is well
above normal. Disconnecting one lead of
the yoke lets this current drop to less than

norinal. Try this quick check: Disconnect
both leads to the yoke. Tack in the wind-
ing of another yoke approaching the value
of the original yoke. Turn the set on. If
the boost voltage returns, the original
yoke is bad. The test yoke can be left on
the bench and hooked up with jumpers.
Leave the original on the tube until
you're sure (this may save you from
having to converge the set.) A leaky or
shorted boost capacitor also makes the
output tube current go way up. (Check
this before you fool with the yoke; it’s
easier!) Another quick check: Pull the
damper tube and measure the resistance
between the plate and cathode terminals
on the socket. This resistance must be
very high, if you read only a few hundred-
ohms, lift one end of the capacitor and
check it.

One of the odd things that can happen
is a completely dead stage. The B+ volt-
age reads normal, but zero voltage ap-
pears on the boost terminal. This can be
due to a dead damper tube. All the
current in the entire stage flows through
the damper tube. This symptom is easy to
check. If the heater is lit, but there’s zero
voltage on the damper cathode, try put-
ting in a new tube. The cathode ribbon
inside the tube may be broken. If this
isn’t the trouble, check the small “hash
chokes™ that are often used in the plate
and cathode leads of the damper for
opens.

HY
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FLYBACK
: o = PX
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Boosted-boost

Most color sets have a dual boost
circuit (Fig. 2). Since the DC voltage on
the bottom of the flyback still has a
sizable pulse voltage in it, connecting a
rectifier to it will develop extra boost.
The input filter capacitor is connected
back to the boost and the reaction is the
same as before. For less confusion, the
original boost voltage is called ‘‘raw
boost™ and the other is known as boosted-
boost, high boost, etc. Some diagrams use
“B+" for the DC supply. *B++"" for
the raw boost and *“B+ + +* for the high
boost. Ballpark values will be +800-850
volts for the raw boost and 1000-1200
volts for the boosted-boost

This boosted-boost is used for the pic-
turc tube screen grids. 1t is a dry circuit
with practically no current drain. If only
the boost voltage shows here, the rectifier
may be open or shorted. Since both ends
of this circuit are far above ground, this
does not cause an overload. You just lose
the boosted-boost. Substitute a new recti-
fier: these are hard to check with an
ohmmeter. 1t’s highly advisablc to ob-
scrve correct polarity when you install the
rectifier. Otherwise it won't work too
well!

Solid-state sets

Solid-state TV sets also use the boost
voltage to feed the picture tube screen. In
these sets, however, the boost circuit is

not as complex as in the tube-type sets. A
rectifier is connected 10 a tap on the
flyback where there is a suitably high
voltage pulse. The resulting DC is fil-
tered. The fifter capacitor usually returns
to ground. An open rectifier or flter
capacitor does not affect the sweep or
high voltage . If cither is shorted, it over-
loads the output stage and can even blow
the transistor. If the rectifier diode is
shorted and the filter capacitor is good,
the high pulse is shunted to ground
through the capacitor, creating an over-
load.

To make a quick check, disconnect the
rectifier and recheck it. If the high voli-
age and sweep come back, the rectifier is
bad. Without any screen voltage on the
picture tube, a raster won't appear, but
the voltages will be OK. R-E

service
questions

SHORTED PICTURE TUBE

This old GE black-and-white set lost
the high voltage. A 22K resistor in-series
with the high-voltage lead burned up. |
replaced it and the new one burnt up.
Plenty of high-voltage occurred after |
pulled the anode lead from the picture
tube. | also took off the picture-tube

socket, and it still pulls the high voltage
down to zero. Have you ever seen a tube
like this one, and can it be fixed?—J.H.,
Rochester, NY.

Maybe. I've scen very few picture
tubes with this kind of a short. You could
try measuring from the anode to ground
and to all other electrodes in the tube. If
you get a reading, a flake of the internal
dag coating may have fallen into the gun.
I so. maybe you could blow it out by
charging up a big eclectrolytic and dis-
charging it across the shorted picture-
tube elements. One thing is definite: try
because you can’t hurt the tube.

MINITAPE RECORDER

Who handles the “Compur-Dict” mini-
tape recorder from Compur-Werk,
Mdnchen, West Germany? | need a sche-
matic and a substitute IC for the original,
which | think is bad. The IC is a 14-pin
DIP, No. TAA-611B12.—W.J., San Francis-
co, CA.

I can’t help you on the schematic. 1
have never heard of this unit or the com-
pany, and it’s not listed in Sams. However
(and | don’t really believe this), when |
tooked the IC number up in a Sylvania
ECG Guide, there it was! This IC can be
replaced by an ECG-1113, whichisa 2.5-
watt amplifier also contained in a 14-pin
DIP case. continued on page 89
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® RADIO-ELECTRONICS

communications corner.

Receivers are getting more complex, but they’re also doing a
lot more. Plus getting better sound from your mobile CB rig

and a VHF/CB marine antenna.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

HOW TIMES HAVE CHANGED. UNTIL THE
advent of transistors an clectronic hob-
byist or technician could simply glance at
the schematic of anything and not only
know how it worked, but know how each
individual component functioned in the
overall circuit.

Recently, my pocket radio went dead.
Checking the schematic | found the radio
consisted of two integrated circuits and a
handful of associated components. The
schematic showed two rectangles for the
1C’s, and there was no way on this earth [
knew what was going on or how to go
about fixing it, since a check with my
local service parts distributor showed nei-
ther IC was referenced in a replacement
guide.

Actually, that small pocket radio is just
a harbinger of what’s coming into the
marketplace. Using large-scale integra-
tion—LSI—much modern low-cost
cquipment has circuits that would have
filled a floor rack 25 years ago, and cost
well into the thousands of dollars. A case
in point is Electra’s Bearcar 220 20-chan-
nel crystal-less scanner for aircraft, ma-
rine, and public service (sece Fig. 1).

-

Obviously, if it can cover the AM aircraft
band as well as the marine and public
service FM bands, the circuit must be
quite sophisticated. Well, it’s that, and
more.

The schematic is two full-size blue-
prints packed with those infamous IC
rectangles that tell you nothing about the

circuit. One page is devoted exclusively to
the keyboard, read-only memories, mi-
croprocessor, control ROM’s, RAM in-
terface, programmable RAM, and a volt-
age regulator. It’s all very well docu-
mented, in computerese. A graduate en-
gineer with an M.S. might be able to fig-
ure out what's going on.

The Bearcar 220 is probably the easiest
to operate of all the computerized scan-
ners. For example, at the touch of a but-
ton labeled AIRCRAFT, the microprocessor
automatically switches in AM detection,
tunes the front end to the 118-136 MHz
aircraft band, and starts a repeating
search-scan from end to end. If the search
stops on an active frequency, the user can
program the frequency into one of 20
channel memories by the simple touch of
an ENTER button.

The same is true of the marine fre-
quencies. Touch a button labeled MARINE
and the microprocessor switches in the
FM detector, tunes the front end to the
156.05-157.480 and 160.625-162.025
MHz marine band, and then scarch-scans
these frequencies automatically. Again,
an active frequency is programmed into a
memory by simply touching the ENTER
button.

I won’t go into the rest of the features
because they're similar to other comput-
erized scanners. The big difference in the
model 220 is coverage of the aircraft band
and the automatic search-scan of the
aircraft and marine bands. Naturally, the
monitor receiver can be manually pro-
grammed to scarch between any two
specific frequencies in any band.

What’s really interesting about the
Bearcat 220 is not how much it does at
the touch of a button or two, but how
much hardware gocs into making opera-
tion so easy. As | said, the schematic is
enormous. If the IC’s that just went into
the microprocessor circuits were replaced
with discrete components they would
probably number in the thousands and
only the military would be able to afford
the price. Fact is, on second thought, just
a few years ago probably only the military
had equipment of this caliber.

CB Stereo
No, there’s no such thing as stereo CB

. . . yet!, but you can take a leaf out of a
stereo autosound installer’s handbook and
get better, cleaner, mobile CB reception.
First, the sound coming out of those itty-
bitty speakers mounted on the bottom of
most mobile CB transceivers just plain
stinks. It’s so poor that what we accept as
*good” for CB would flunk out for any
radio reception other than a VHF walkic-
talkie.

Second, the new intermediate and elf-
sizc American cars generally have only
enough room for a single speaker in the
dash. If the owner installs stereo auto-
sound he generally feeds stereo to the
rear, but can’t get stereo into the dash
because there’s room for only one speak-
er. To get some sound up front. he substi-
tutes a dual-voice-coil (not dual cone)
speaker for the mono speaker supplied
with the car (see Fig. 2). The left output
is fed to one voice coil, the right output to
the other. The speaker blends the two to
generate a mono signal from the stereo
input: the rear and/or sides still get a
stereo feed.

You can use the same dual-voice-coil
speaker to get better sound from CB.
Remove the existing dash mono speaker
(either 6 X 9 or 4 X 10) and substitute a
dual-voice-coil speaker such as those
available from Radio Shack. Types with
8-ohm voice coils are 40-1261, 40-1268
and 40-1243. Connect one pair of voice
coil terminals to the radio (usc the exist-
ing wires); connect the remaining voice
coil terminals to the CB transceiver
through a mini-plug connected to the
transceiver’s REMOTE or EXTERNAL SPKR
jack. When you insert the plug, the trans-
ceiver's internal speaker will (usually) be
disconnected and the received signal will
be heard in the dash speaker. The dash
speaker, being larger, and of considerably
better quality than the speakers built into
CB rigs, will deliver a cleaner sound.
Most important, it will radiate upwards,
or out towards you, rather than down at



the floor and be absorbed by the carpet.
One note of caution. Few Radio Shack

or other parts distributor employees will

have the vaguest idea what you're talking

FIG. 3
about if you ask for a dual-voice-coil
speaker. More likely. they know it as a
“multi-impedance speaker™. The two sets
of voice coils, cither 8 or [0 ohms each.

was originally intended to be connected in
series or parallel to match speaker circuits
with 4,8, 16, or 5, 10, 20 ohms. Forget all
this impedance matching nonsense; few
modern autosound equipments are that
fussy. Use e:.h voice coil for either 4- or
8-ohm circuits. Figure 3 shows a dual
voice coil speaker. Note the two sets of
terminals.

CB/VHF-marine antenna

If your boat is beginning to resemble
an antenna farm, or your customers arc
complaining that between CB and marine
radio they spend more time lowering and
raising masts than they do simply enjoy-
ing their boat. then its time to look into
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inventory of capacitors, resistors, or solderless terminals.
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the Antenna Specialists Co. model ASM-
107 CB/VHF antenna.

The ASM-107 is a rather clever idea.
Basically, it's a 151-161-MHz VHF-
marine antenna and a CB antenna sharing
a common vertical element and transmis-
sion line. The transmission line connects
to a special coupler that splits the feed to
two coaxial cables: one for the CB, the
other for the VHF radio. The coupler
actually consists of two filters that isolate
the two radios. RF from the CB rig is
blocked from the VHF radio and can tlow
only to the antenna. Similarly, RF from
the VHF radio is blocked from the CB rig
and also flows oniy to the antenna. It
works the same way for receiving. The
coupler directs received VHF signals to
the VHF radio, and CB signals to the CB
transceiver.

The coupler, which is potted in clear
plastic to prevent tampering, has two
attached coaxial cables and a UHF con-
nector. The attached cables connect to
the CB and VHF radios and can be
extended if required by the individual
antenna installation.

The UHF connector is for the coaxial
cable attached to the antenna. This cable
length is critical and must not be changed
from that supplied by the factory.
Though the plastic-encased coupler is wa-
terproof, the UHF connector is not, so
the coupler should be installed inside the
cabin.

Coming up, we will feature an inexpen-
sive device that converts many imported-
type CB antennas—which are by now
falling apart—to a simple mounting for a
standard '/:-24 thread such as used by
most fiberglass, continuously-loaded, and
top-loaded antennas. In the works is a
gadget that gives a digital readout of
Morse code transmissions in sentence
form (not letter by letter). We're just
waiting on a working model; one like you
or | might purchase in a store. (It’s often
amazing how many hand-tooled samples
never work when produced on an assem-
bly line.) R-E

“l feed my problems into this com-
puter and all it does is multiply
them!”
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Real-time clocks—how they work and the soft-
ware requirements.

D. LARSEN, C. TITUS, R. RONY and J. TITUS*

THERE ARE DIFFERENT TYPES OF REAL-
time clocks. Perhaps the simplest type
that can be built is a free-running real-
time clock. Figure 1 shows the schematic
diagram. The heart of this circuit is the
Mostek Corporation’s MK5009, which is
driven by a 1-MHz quartz crystal. This
device contains several divide-by-10
counters, one of which you can select to
drive the output of the MK5009. There
are four digital inputs to the device that
are used to select the required decade
counter. The truth table for these inputs
and the resulting output frequencies are
shown in Table 1. For input values great-
cr than 1000,, the MK 5009 generates fre-
quencies that are not multiples of ten.

TABLE 1

Inputs Frequency
D3 D2 D1 DO
0o 0 0 o 1 MHz
o 0 0 1 100 kHz
o o0 1 0 10 kHz
0o o0 1 1 1 kHz
0 1 0 O 100 Hz
o 1 0 1 10 Hz
0 1 1 0 1 Hz
0 1 1 1 0.1 Hz
i 0 0 O 0.01 Hz

As shown in Fig. 1, a 4-bit latch

(SN7475) is used in the real-time clock
interface between the 8080 microcom-
puter and the MK 5009. This latch is used
to program the MKS5009 for a particular
frequency. The output of the MK5009
clocks a D-type flip-flop whose output
goes to some additional interrupt-inter-
face hardware. Let’s assume that this
hardware produces a RST7 instruction
when the 8080 acknowledges the inter-
rupt.

Instructions that can be used to pro-
gram the MK5009 are shown in Table 2.
In this program, after the stack pointer is
loaded, the A-register is loaded with the
value 00000011,. This value is trans-
ferred to output port 305, which is the
SN7475 latch in the real-time clock

*This article is reprinted courtesy American Lab-
oratories. Dr. Rony, Department of Chemical
Engineering, and Mr. Larsen, Department of
Chemistry, are with the Virginia Polytechnic Insti-
tute & State University. Both Dr. C. Titus and Mr.
J. Titus are with Tychon, Inc.

interface. The four least-significant bits
of this value are the only bits within the
8-bit byte that are actually latched by the
SN7475, and the MKS5009 is pro-
grammed for 1-kHz operation by this val-
ue, 0011,. Once the MK5009 has been
programmed, the interrupt flip-flop
(SN7474) is cleared by the second ouT
instruction and the interrupt is enabled
(E1).

In | ms or less, the 8080 is interrupted
by the real-time clock. We have assumed
that when the real-time clock interrupts
the 8080, it is vectored to memory loca-

tion 000 070, by the interrupt hardware.
This is where the real-time clock inter-
rupt-service subroutine must be stored in
memory. In this subroutine, the 8080
may have to transfer some data between
itself and a peripheral device, or it may
simply turn some lights and values on or
off. However, once the 8080 has per-
formed these tasks, the interrupt flip-flop
(the SN7474 IC) shown in Fig | is
cleared and the interrupt is re-enabled.
The 8080 then returns to the program
that was interrupted by the real-time
clock.

A characteristic of this real-time clock
is that it is free-running, which means
you cannot turn it off or stop it. The clock
will always generate a squarewave with a
frequency of 1 kHz. The only way that
you can prevent the 8080 from being
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interrupted by the clock is to disable the
interrupt by executing a DI instruction.
The limitation of this real-time clock is

that it can only be programmed to gener-
ate the frequencies listed in Table 1.
How can this device be used to gener-

ate an interrupt every 15 or 20 ms? One
practical method would be to add some
programmable down-counters to the
real-time clock. You can use the
MKS009 to clock these counters, and
when they have counted down to 0, the
interrupt flip-flop is clocked so that an
interrupt occurs. The latches and count-
ers are wired to the 8080 and the
MKS5009, as shown in Fig. 2. The content
of the A-register is latched by this inter-
face when an OUT 304 instruction or an
OUT 305 instruction is executed. When an
OUT 303 Instruction is executed, the con-
tent of the latches is loaded into the
counters. Since three 4-bit counters are
used, the counters can be loaded with any
number between 0 and 111111111111,.
This means that by placing these three
counters between the MK5009 and the
interrupt flip-flop, the MK 5009 can gen-
erate a2 maximum of 4096 output pulses
before an interrupt will occur.

Once these counters and latches are
added to the interface, you still have to
write a program that will program the
real-time clock for a 15- or 20-ms inter-
val. For a 20-ms interval, the software in
Table 3 can be executed. This software
loads the counters with the number
000000010100, and also programs the
MK 5009 for 1-kHz operation (1-ms time
interval). An OUT 303 instruction must
also be executed.

continued on page 92
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REMOTE CONTROL
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® Microprocessor based design

e Built-in keyhoard control
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e Wireless uitrasonic command
system (deluxe)

e Electronic Security &
convenience at your fingertips.

4 Piece Standard Starter Kit

One (1) Standard Command Console

Two (2) Lamp Modules

One (1) Appliance Module

Lamp Modules Reg $16

Appliance Modules Reg $16 .

Wall Switch Modules Reg $16

Standard Command Console
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In-Dash 8-Track Stereo Player

with AM/FM MPX Radio Model C777
® Push button eject 352 50
In-Dash Cassette Stereo Plaver.

with AM/FM MPX Radio Model CAS 888

® Push button eject

$57.50

In-Dash Auto Reverse
Cassette Stereo Player
with AM/FM MPX Radio
* Fast forward rewind

® Push button eject

Miniature High Fidelity
Stereo Speaker System
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® 40 Watts Stereo » 20 Watts/Channel
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6" x 9" 3-Way
Speaker

$14.95..

Model BP 2000-69TR

3-Way
Reg $139.00

* 20 0z ceramic magnet * The muni speaker with Sﬁg 50
* Freq Response: 60- 18000 Hz the MAX| sound Per Pr.
* Peak Walts. 25W * Soft dome tweeter with brackets

* Long throw wooler
* 50 Watts ¢ 8 ohms

* Impedance: 8 ohms
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SERVICING

VIDEO TAPE
PLAYERS

We provide a unique study program in
Color Television Electronics designed
for the independent person. Practical
training kits are included. In addition
you build a solid state 25" color televi-
sion receiver on which you will trouble
shoot, align and perform tests.

TRAIN AT HOME . ..
WRITE FOR FREE INFORMATION
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()" Air Conditioning, Refrigeration & Heating []"Drafting
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More inrormation on computer products is available from
manufaciurers of items identified by a Free Information
number. Free Information Card is inside the back cover.

INPUT/OUTPUT INTERFACE MODULE, /nterfac-
er 2. is designed for use with Radio-Shack's TRS-
80 computer. The module provides 16 1/0 ¢chan-

THE
INTERFACER 2 °

Alpho Produxt
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neis (8 input and 8 output) that can be used to
control and drive many peripheral devices, such
as appliances, motors, solenoids and LED's; it
can also be used to sense switch closures, photo-

DG-2 Regulated Digital
Power Supply/Digital
Voltmeter.

Single source regulated
high current supply with
200V voltmeter for
internal and external
voltage measurement

d
st

W@h PTS

P.O. BOX 272, BLOOMINGTON, IN 47402

NEW
FROM

PTS

HIGH CURRENT
POWER SUPPLIES

ELECTRONICS, INC.

The Only Name You Need To Know

See the Yellow Pages for the PTS stocking distributor or Tuner/Module Servicenter nearest you

DG-5 Regulated Voltage

Control Center/Digital Voltmeter.
Same high current features

as DG-2 plus four independent,
variable DC supply voltages.
Includes 200V voltmeter for
internal and external

voltage measurement.

MSP-501 Regulated
Microprocessor Power Supply.
Supply preset to 5 VDC. Adjustable
from 4.5 VDC-6.0 VDC. 5 amp.
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sensors or logic levels. The Interfacer 2 plugs
directly into TRS-80's edge connector, with 1/0
control provided by Level Il BASIC 1/0 com-
mands. Two outputs are SPDT relay switches; the
other 6 are TTL-level switches, with control capa-
bility for 6 additional relays provided externally.
Two inputs are optoisolated; all 8 inputs accept
either contract closure or TTL-level logic. The
module comes assembled and tested, and In-
cludes power supply, cable and user’'s manual.
Price: $85, plus $3 shipping and handiing.—
Alpha Product Co., 85-71 79th St., Woodhaven,
NY 11421

APPLE SOFTWARE, Programmer’s Ald #1,is a
ROM-based software package designed for use
with Appie li's integral BASIC. The foilowing utllity
programs are included: built-in graphics pro-
grams that enable you to draw from 53,000
screen locations to create detailed graphics,

S
ppple Uity Prog™

/
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curves, etc., in one of 4 colors; a dynamic RAM
tester that detects memory errors and displays
location of malfunction; and a relocator routine
that allows a program to be moved to a ditferent
location in memory. Other routines include Ap-
pleodeon that converts the Apple Il into a pro-
grammable musical instrument: RENUMBER
(changes program line numbers), appenoO (to load
new program into memory) and verIFy (to indicate
program has been saved on tape). Price: $50.
Apple Computer, Inc., 10260 Bandley Drive,
Cupertino. CA 95014.

MEMORY BOARD, DBM-1, comes as a kit or
assembled, Is S-100 bus-compatible and allows
computer to be used as a memory emulator dur-
ing program development in small dedicated sys-
tems. The 2K byte board can be accessed by
both a development and an application computer
to eliminate time-consuming EPROM program-
ming. Development computer loads memory with
applications program to be executed by target
computer. During debugging operations, com-

continued on page 96



New from VIZ

0.1* ACCURACY

Hi-Lo ohms, 10 amp (DC & AC)
RF shielding, Battery or AC
power, auto polarity/zero

Six new 3%; DMMs with every
[ | DIGITAL
NIZ wucrweren quality feature you could want

5 Only VIZ offers so broad a
choice of high quality 3%
DMMs. Each meets different

needs. But each provides the
same high accuracy (0.1% DC
volts), auto-zero, auto-polarity,
shielding for use near high RF
fields. Each provides for
switch-selectable high-low
power ohms in all ranges—for

wD-758|
\

WD-759

b= N Z i e ren

A-4

- accuracy when making in or
out of circuit measurements.
And each provides for battery
L or AC operation. With prices
] * as low as $149, their value
@ o can't be matched.
Choose LCD or LED. The hand
® held LCD model WD-759 and
. all the bench models indicate
A function (AC and DC volts,

current and ohms) as well as
numeric value in the display
window. Less risk. no error

wD-758 LED display, $149
wD-759 LCD display. $1569

wD-760 wD-761 wD-762 WD-763 (lllustrated
LED display. LCD display LED display, LCD display
Manual ranges. Autoranging, Manual ranges Autoranging

$199 $255 $210 $265

Of the four bench models, two offer autoranging—so the
user may make successive high and low value measurements

without manually changing the range. Speeds the work. And
autoranging is available with either LCD or LED display.

See your local VIZ Distributor

\J |Z Nobodsy dots it betton

VIZ Test Instrument Group
335 E. Price St., Philadelphia, PA 19144

SERVICE QUESTIONS
continued from page 83

HUM PROBLEM SOLVED

I wrote you asking about a hum problem in an RCA model
CTC-38. You suggested checking all tilter capacitors and resol-
dering the ground connections. | tried all this, to no avail. Then, |
read a “Reader Question” on this identical problem, and that
solved it, the filter choke was shorted!—T. H., Pontiac, MI.

Glad you got it fixed, even if you did have to go all the way
around Robin Hood’s barn to do it!

DOUBLE PICTURES

On this Panasonic black-and-white portable, | get two com-
plete vertical pictures on the screen. The top picture is pretty
good, the bottom picture is compressed, and there is a notice-
able flicker. The vertical-hold pot has no effect, but other
controls do work somewhat. | checked the transistors and so on.
What is this?—K. L., San Diego, CA.

Since you wrote that the vertical oscillator is running at 30 Hz
instead of 60 Hz, this is why two fu// pictures show up on the
screen. Something is throwing the time constant of the vertical
oscillator off, making it run too slow. The “natural period”
should approach 60 Hz, even with no sync. Since this is an R-C
time constant, it’s unlikely that one of the capaciiors is raised in
value, which is necessary to slow up the time. Therefore, one of
the resistors in the network has probably risen in value, some-
thing that often happens. Check all the resistors, since most of
them are critical!

REPLACEMENT TRANSISTORS

I have this funny RCA model CTC-25 that works for a couple of
hours, then the audio motorboats. | suspected the output tran-
sistor, so | changed it and the driver too. The audio now works
loud and clear! The reason | changed those parts was because |
managed to blow the originals by letting a test lead slip! Howev-
er, when the set was cool, all the DC voltages on both the driver
and output were right on the button. When the motorboating
started, the voltages all bounced like crazy.

Now, this is what's bugging me: The DC voltages around the
new transistors aren't right. | used an RCA SK-3021 for the
oulput transistor and a Sylvania ECG-123A for the driver. The
sound is perfect and the set keeps on working! What happened
to the voltages?—A. C., Gainesville, FL.

Well, generally I'd say, “If it works that well and nothing
smokes, take it!” However, the driver is directly coupled to the
output. Sometimes a new driver can change the DC voltages on
the output. This seems to be due to a slightly different beta.

MIXER TRANSISTOR BLOWS

Here’s a real oddball! In a Sylvania model D-12, mixer transis-
tor Q202 was blown. After | replaced it, the set worked OK for a
couple of weeks, then Q202 blew again! | replaced it again and
checked the DC voltages, which were all OK except for the
collector voltage which read 17. If | let it alone, everything is OK.
When | change channels, out goes Q202! Help!—L. M., Knoxuville,
TN.

The only thing that's out of the ballpark here is that low
collector voltage on Q202. This could mean that this transistor is
drawing too much current. Check the emitrer voltage; if it is
high, this could be causing your problem. Something may have
upset the base bias, which comes from the +2l1-volt line
through a voltage divider, which is composed of a 15K resistor
and a 2200-ohm resistor. Check these resistors.

My copy of the Sylvania Service Hints does not show
anything on this precisely; however it does refer to a D-12-3
chassis that apparently has a 20-voit Zener diode “‘mounted on
tuner chassis.” If this diode is not being used on your chassis, try
adding one just to see if it helps.

(Feedback: “That was it! | added a Zener diode, and no more
problems.™) R-E
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John Simonton’s time -proven
design provides two envelope
generators VCA, VCO & VCF in
a low cost, easy to use package.

Use alone with its builtin ribbon
controller or modify to use with guitar,
electronic piano, pof;'tonic keyboards, etc.

The perfect introduction to electronic
music and best of all, the Gnome is only
$59.95 in easy to assemble kit form. Is 1t
any wonder why we've sold thousands?

{ ) Send GNOME MICRO- SYNTHESIZER Kit
($59.95 plus $2.00 postage)
) GNOME MICRO-SYNTHESIZER
(Fully Assembled) $100.00 plus $2 pustage

()} Send FREE CATALOG
name:

address:
city:
BAC/VISA___MC___ cardno.

m DEPT. 11-R

1020 W WILSHIRE, DKLAHOMA CITY, 0K 73118
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state: zip:
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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.ET.
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
Bullerin R-79.

Grantham College of Engineering
P. 0. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study
CIRCLE 27 ON FREE INFORMATION CARD

More information on new products is available from manu-
facturers of items identified by a Free Information number.
Free Information Card is inside the back cover.

VCR MAINTENANCE KIT, model QM-95, con-
tains all the necessary components for cleaning a
videocassette recorder. The kit includes mode!
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QM- 103 tape head cleaner, model QM-505 toam
swabs for cleaning tape debris, an antistatic dust
cloth and a screwdriver for removing headcover
screws.—Nortronics Co., Inc., 8101 10th Ave. N,
Minneapolis, MN 55427.

SOLDERING STATIONS, Stedi-Heat models
4422, 4423, provide low-idling temperatures as
irons rest in holder and an automatic power boost
when irons are removed for work. The units
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insure a lessened mV leakage, low operating
costs and reduced energy usage. The model 4422
uses XTradur or Durotherm plug tips and is suit-
able for touch-ups and light work. The modei
4423, with “4-inch tips, is designed for high-speed
applications. Prices: model 4422, $40.35; model
4423, $42.00.—Hexacon Electric Co.,, 161 W.
Clay Ave., Roselle Park, NJ 07204.

DUAL-TRACE 20-MHZ OSCILLOSCOPE, mode/
1032A, teatures 10 trigger modes, including inde-
pendent dual triggering for simultaneous viewing
of asynchronous signals. Among the unit’s other
features are a vertical sensitivity range from 5
mv-per-division to 20 volts-per-division; a sweep
speed range from 0.5 second-per-division to 1
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us-per-division; a continuously variable vernier
control; X 10 magnification; a 17.5-ns risetime;
and 7 display modes, including Channel 1, Chan-
nel 2, chopped, alternate, add, subtract, and X-Y
modes. The model 1032A measures 133 mm X
288 mm X 393 mm, weighs 7 kg, and its rugged
construction provides eftective RFI shielding and
meets MIL-T-2800 Class 3 and Class 5 require-
ments. Suggested retail price, $895.—Ballantine
Laboratories, Inc., Box 97, Boonton, NJ 07005.

SUBMINIATURE HIGH-AMPERAGE FUSES;
three picofuses, rated at 20A, 25A and 30A, for
35-volt or more operation; can withstand vibra-
tions from 10-200 Hz at 20 G's per method 204A
and shock of 78 G's for 11 ms per method 202B
of MIL-STD-202. Can operate in temperature
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range from —55°C to 125°C. The fuses meet
moisture-resistance requirements of method
1068 of MIL-STD-202.—Littelfuse, Inc., 800 E.
Northwest Highway, Des Plaines, IL 60016. R-E




$SB/AM CB TRANSCEIVER, model PC-201,is a
deluxe, full-feature unit that offers Channel 9 pri-
ority capability, RF gain, claritier, volume,
squeich, TX-RX indicator and warning lights,
switch-selectable noise blanker and limiter, plus
a back-lighted S-meter. Provides an RF output of
4 watts AM and 12 watts SSB peak-envelope-
power. The unit also contains a public address
provision, and comes with mounting bracket and
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International’s 6024B 40 Channel CB
Frequency,
Meter |

e Power Meter
e Signal Generator

e Secondary
Frequency
Standard

Complete with
connecting cable,
dummy load,
rechargeable
battery

and charger.

YUy .

Cat.No.035311

The 6024B provides three test instruments in one convenient
case for professional servicing on all makes of Citizens Radio

transceivers.

1. Secondary Frequency Standard, range
26.965 to 27.405 MHz, including the newly
authorized frequencies 27.235 to 27.405
MHz. Plus a counter circuit, zero to 2500 Hz.

2. Signal Generator 26.965 to 27.405 MHz.
3: Dummy Load/Power Meter, up to 5 watts.

——
4.

International Crystals
are available from
70 KHz to 160 MHz

Write for information

D E m IC™M
M/S Dept. P.O. Box 32497

Okiahoma City. Okla. 73132

INTERNATIONAL CRYSTAL MFG. CO., INC.

10 North Lee

Oklahoma City, Okla. 73102
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plug-in mike. Suggested retail price: $299.95—
NDI, 22125 S. Vermont, Torrance, CA 90502.

PORTABLE SCANNER RADIO, Bearcat Thin
Scan, provides 4-channel monitoring on both the
36 —44 MHz and 152— 164 MHz bands. Sensitiv-
ity is 0.6 uv. The scanner features lockout control
for bypassing frequencies, can be operated ex-
ternally as well as from batteries, and has a flexi-
ble antenna. There are jacks for a battery charg-
er, earphone and external speaker. The unit
comes In a rugged metal case with an aluminum
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front cover, measures only 2% by 1 inch, weighs
10 oz., and sells for a suggested retail price of
$149.95.—Electra Company, Div. Masco Corp.
of Indiana, 300 E. County Line Rd., Cumberland,
IN 46229.

900-MHZ MOBILE ANTENNA, model ASP-900, is
a quarter-wave, unity-gain antenna covering the
806-896-MHz frequency range. The antenna fea-
tures a low-profile mount that fits the standard
¥%-inch hole. It comes with a 17-foot coax cable
with attached PL-259 connector. Also available is
the model ASP-900N antenna with type-N male
connector. Suggested retail prices: model ASP-
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900, $21.50; model ASP-900N, $30.—The An-
tenna Specialists Co., 12435 Euclid Ave., Cleve-
land, OH 44106. R-E
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Try this exciting
new hobby! suid

your own electronic concert
organ. Its easly. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00
(refundable) with coupon for
colorful 104 page catalog.

OUWERSI

pea—

Wersi Electronics. Inc.
Dept.42.

1720 Hem pstead Road
Lancaster, PA 17601

Name -

|

|

!

i

| Enclosed is $2.00 for my copy of your 104 page catalog.
|

|

| Address

|
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FREE il
CATALOG

Audio—Computers
Instruments
Kits & Assembled

Southwest Technical Products Corporation
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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COMPUTER CORNER
continued from page 87

Arc there any other values that could
have been used to program the real-time
clock for a 20-ms interrupt? Actually,
200,, could have been loaded into the
counters, and the MK5009 would have
been programmed for 10-kHz operation
(0.1-ms time interval). A value of 2000,,
could also be used if the MK5009 is pro-
grammed for 100-kHz operation (0.01-
ms time interval).

When the real-time clock interrupts
the 8080, the 8080 services some periph-
eral devices and then clears the interrupt
flip-flop (ouT 306). The count is then
transferred from the latches to the count-
ers when the OUT 303 instructon is exe-
cuted. This must be done because the
counters, after counting to zero, are next
decremented to 111111111111, There-
fore, if the counters were not reloaded,
the 8080 would be interrupted 4096 clock
pulses later, rather than the count in the
latches. After re-enabling the interrupt,
the 8080 returns to the interrupted task.

Adding the three 4-bit counters to the
real-time clock interface has increased its
capabilitics. Intervals of from | us to
4.096 X 10° seconds can be timed.

Another real-time clock application is
as a time-of-day clock. This type of clock
is simply a peripheral device. or a series of
memory locations, in which the current
time of day is stored and updated. The
time can be updated every second or /i
second, depending on the hardware, soft-
ware and uses of the clock.

One method of constructing a time-of-
day clock would be to program the
MKS5009 for 1-Hz operation and then
wire the output of the MKS009 to a
counter chain or divider chain. These
chains consist of a divide-by-10 counter
and a divide-by-6 counter for seconds, a
divide-by-10 counter and a divide-by-6
counter for minutes, and a divide-by-4
counter and a divide-by-6 counter for
hours. Instead of using a divide-by-4
counter and a divide-by-6 counter for a
24-hour format, a divide-by-4 and a
divide-by-3 counter could be used for a
12-hour format. The counter outputs
could be wired through tri-state interface
devices to the microcomputer’s data bus.
The microcomputer would then have to
execute some accumulator /O or memo-
ry-mapped |/O instructions to read the
time from the time-of-day clock. By
using this method, no interrupts arc
required and the software instructions for
reading the time are very simple. Addi-
\ional instructions could be added so that
you can enter a time into the microcom-
puter via a CRT or teletypewriter. This
time would then be written out to the
time-of-day clock, so that it is pro-
grammed for the correct time when the
microcomputer is started. This can only
be done if programmable counters are
used in the time-of-day clock interface.
Of course, an MK5009 does not have to
be used as a 1-Hz clock source. A 60-Hz
signal could be derived from the 110- to
220-VAC power lines and then be divided
by 60 before being applied to the counter
chain. R-E
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LXISP
STACK
0

MVIA
003
ouTt
305
MVIA
024
ouT
304
ouTt
306
out
303

El

START,

*000 070
RTCISS, .

L]

L]

out

306

out

303

El

RET

TABLE 3

/LOAD THE STACK POINTER WITH A
/R/W MEMORY ADDRESS BECAUSE IN-
/TERRUPTS CAN OCCUR.

/THEN LOAD THE A REGISTER WITH
/0000 0011, TO PROGRAM THE MOST
/SIGNIFICANT COUNTER WITH 0
/WHEN THE MK5009 (1 KHZ).

/THEN LOAD THE A REGISTER WITH
/00010100 SO THAT THE TWO LEAST
/SIGNIFICANT COUNTERS ARE
/LOADED WITH DECIMAL 20.

/CLEAR THE INTERRUPT FLIP-FLOP

/THEN TRANSFER THE CONTENT OF
/THE LATCHES TO THE COUNTERS.
/ENABLE THE INTERRUPT AND
/THEN EXECUTE THE REMAINDER
/OF THE PROGRAM.

/THE REAL-TIME CLOCK INTERRUPTED
/THE MICROCOMPUTER, SO SERVICE
/SOME OF THE PERIPHERAL DEVICES
/THEN CLEAR THE FLIP-FLOP THAT
/CAUSED THE INTERRUPT AND
/RELOAD THE COUNTERS WITH

/THE CONTENT OF THE LATCHES.
/RE-ENABLE THE INTERRUPT

/AND RETURN TO THE TASK THAT
/WAS INTERRUPTED.




X-10 Remote Control For
Lights and Appliances

NO WIRES NO HASSLES

System X-10 requires no special wiring or complicated
installation. Simply plug a Command Ccnsole into you- wall
outlet in any desired location in your hemre. Plug each Lamp
or appliance into the appropriate nodule and then plug that
module into any wall outlet. Any number of Command
Consoles may be used in a single system.

TOTAL CONVENIENCE

With System X-10 you can operat2 almcst every ligh: and
electrical appliance in your home without leaving the comfort
of your easy chair. Imagine turning on a TV set or stereo,
even dimming a light, in the nextroom without moving from
your chair.

Think of the money you can save on e.ectric bills with

System X-10. Turn off heaters o- appliances from any location
in your home without a lot of running around.

DELUXE ULTRASONIC COMMAND SYSTEM

The Console controls all modules “rom its built-in keyboard,
plus it completely controls all modules from its wireless hand
held ultrasonic control unit. Simpy aim the hand held unit at
the Console, press any appropriat2 Ccmmanc button 1o

turn on and off, dim and brighten kghts, or turn on and off
appliances. Hand held unit operates at distances of up to
thirty feet, line of sight of console {does not operate trrough
walls). A worthwhile addition to any existing X-10 system or
an excellent way to begin.

STANDARD COMMAND CONSOLE

Fully controls all modules as above system, but will not
respond to hand held remote unt commands - may be
intermixed with the deluxe Command System or used
separately to form independent control systems.

MICROPROCESSOR BASED DESIGN

The BSR X-10 System uses the latest digital techniques for
trouble-free operation. Digital pulse codes are sent through
the house power lines to assure reliable control throughout
the system. Amazingly compact; The Command Consoles
measure only 4%” X 3%"” X 3% .

5O AT WY MOUM CODE TRALS OM i OD® mars
TO SAmi LKTTIE AS D4Al O SOTIONM CF Tt LPeY,

=

BBA X.10 OCONTIROL 8Y8 ~Em

LAMP MODULE A

Each module will control any incandescent lamp rated up o
300 watts from control sgnals received from the
Command units. Functions include on and off, ‘
brighten and dim: UL listed. | )

APPLIANCE MODULE

=ach module receives signals from the Command units to turr
appliances on and off; such as TV, stereo, fan, etc. Maximum
appliance ratings: Resistive loed - 15 amps. Motor load -

¥ HP, Incandescent lamrp - 500 watts. UL listed.

WALL SWITCH MODULE

Receives signals from the Command units to control
incandescent lamps norrnally operated by a wall switch up to
500 watts. Installs just like an¥ normal wall switch. Functions
include on and off by remote or local control and :
brighten and dim by remote control. UL listed. g

GETTING STARTED

Deluxe-Ultrasonic starter kit inzludes: 1-Deluxe Uitrasonic
Command Console, 1-Hand Held Remote Unit, 2-Lamp
Modules, 1-Appliance Module. Only $112.95

Standard starter kit includes: - -Standard Command Console,
2-Lamp Modules, 1-Apgliance Module. Only $87.95

Extra Lamp, Appliance cr Wall Switch Moduies only $16.00
each.

Extra Deiuxe Ultrasonic Command Console with Hand Held
Remote Unit, $64.95.

Extra Standard Command Corsole $39.95.

Please include $3.00 shipping and handling on all orders.

To order — use this couoon or ¢l
m%= TOLL FREE HOT LINE
ELECTRONIC 800-223-0474

54 West 45 Street New York N.¥. 1003€ IN NEW YORK STATZ 212637-22=4
Piease send me
_BSR 5 piece Deluxe Uitrasonic stagtar kit $£112.95 set
_BSR 4 piece Standard sta-ter kit $£87.95 set
___Lamp Mod. Applianca Mod.. Wall Switch Mod. $16.00 each
___Deluxe Ultrasonic Console with Ha ¥Jheld Remote Unit $54 95 each
___Standard Command Cons:ve $39.95 each

|
|

Payment Enclosed Bilt my MASTER GHARGE VISA RE-&
Acct. # Exp. Cate
Name

Aadress

City e State ___ Zp
Add $3.00 Shippirg and Handling. N.Y.S. Res. add sales tax.
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More information on stereo products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside the back cover.

AM/FM STEREO RECEIVER, models G-4500, G-
3500. The model G-4500 (shown) provides 40
watts-per-channel minimum RMS into 8 ohms 20
Hz-20 kHz, with 0.1% THD; the mode/ G-3500
provides 26 watts-per-channel. Both receivers
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offer a tuner IHF sensitivity of 1.95 uV and an FM
tuner selectivity of 50 dB, with less than 0.15%
THD. Other features include FM muting switch,
stereo indicator, 40-dB stereo separation, bass
and treble controls, tape monitor, mode and
loudness switches, and a balance control. Both
units have separate signal-strength and center-

tune meters; the phono sections provide an RIAA
equalization accuracy of +0.5 dB, a 75-dB S/N
ratio and more than 200-mV input capability; and
a separate microphone input. The models G-4500
and G-3500 come housed in simulated walnut
cabinets. Suggested retail prices: the model G-
4500, $320; the model G-3500, $270.—Sansui
Electronics Corp., 55-11 Queens Blvd., Wood-
side, NY 11377.

REEL-TO-REEL TAPE DECKS, models GX-6350
(shown) and GX-6350B, are four-track, two-
channel decks accommodating up to 10%z-inch
reels. Both units (the model GX-63508 has addi-
tional built-in dual-process Dolby noise reduc-
tion) provide two speeds (7' ips and 3% ips) and
six heads; and feature a direct-drive capstan ser-
vomotor and separate reel motors. Each deck
contains the foliowing features: a real-time count-
er, record-mute control, mike/line mixer, bias
and equalization switches, variable pitch control,
and sound-on-sound controls. The front panel
also contains a volume switch, timer recording
switch and two VU meters.

ASCII encoded keyboards
as low as $65*

rollover circuitry.

gives aural key press feedback.

*Optional user price. Dealer and OEM prices available.

The RCA VP-601 keyboard has a 58 key typewriter format for
alphanumeric entry. The VP-611 ($15 additional*) offers the same type-
writer format plus an additional 16 key calculator type keypad.

Both keyboards feature modern flexible membrane key switches with
contact life rated at greater than 5 million operations, plus two key

A finger positioning overlay combined with light positive activation key
pressure gives good operator “feel”, and an on-board tone generator

The unitized keyboard surface is spillproof and dustproof. This plus
the high noise immunity of CMOS circuitry makes the VP-601 and VP-611
particularly suited for use in hostile environments.

The keyboards operate from a single 5 volt, DC power supply, and
the buffered output is TTL compatible. For more information contact
RCA VIP Marketing, New Holland Avenue,
Lancaster, PA. Telephone (717) 291-5848.
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Specifications include: frequency response, 30
Hz-27 kHz +3 dB; wow-and-flutter, less than
0.03% WRMS at 7'% ips; S/N ratio, better than 62
dB (weighted) distortion, less than 0.5% at 7'z ips.
The decks come in a wood-grain vinyl enclosure
with brushed aluminum front panel. They mea-
sure 17.4 X 19 X 10.1 inches, and weigh 46%
Ibs. Suggested retail prices: model GX-635D,

=
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$995; model GX-635D8, $1095.—Akai America,
Ltd, 2139 £ Del Amo Bivd.,, Compton, CA
90224.

HI-FI SPEAKER SYSTEMS, models GS401A
(shown) and GS401C, are British-manufactured
speakers, each featuring two 200-mm woofers, a
100-mm mid-range cone and a 19-mm dome
tweeter; and containing mid-range and treble
balance controls. Both units provide a frequency
response of 35 Hz—20 kHz *+5 dB, with 475-Hz
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and 5-kHz crossover frequencies. (Recom-
mended use is with ampllifiers rated at 200 watts-
per-channel RMS into 8 ohms.) The model
GS401A comes in a black-and-chrome enclosure
with matching chrome base, and measures 23%
X 10% X 13 inches. The model GS401C mea-
sures 24% X 13% X 11 inches, and is housed
in wainut veneer. Suggested retail prices: mode/
GS401A, $525, model GS401C, $495;, model
GB101 base, $75.—Gale Electronics, Lid., dis-
tributed by Audio Potentials, 61 Shiawassee,
Akron, OH 44313.



SPEAKER CABLE/CONNECTORS. King Snake
cable comes in 30-foot lengths, is colored black
with white lettering and negative/positive mark-
ings, and has pure copper Inner stranding. Also
available are the model GP-200 and model GS-
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200 modification gold-plated plugs. The pin plug
fits any pushbutton terminal; the spade plug
mates with screw-type terminals; both are sa-
cured by soldering or crimping. Suggested retail
prices: King Snake cable, $12; models GP-200
and GS-200, 20¢ and 25¢ each, respectively.—
Brahma Research of America, 4C8 Mein Si

Woodstock, GA 3018€. R-E

CAN DO EVERYTHING
THEUNHEDWAYD()FS
ONLY THEY
WRAPITUPF()RY(XJ
INNICEREDRIBBON.
WGl INSTRUMENTS IN ONE
o~
‘—34791,5’ et ¢ Out-of-Circuit
N - Transistor Analyzer
. . ¢ Dynamic In-Circuit
i . i g Transistor&ﬂadio Tester
S R ¢ Signal Generator
[~ T e ¢ Signal Tracer ¢ Voltmeter
- g \ I ¢ Milliammeter
\ X4 S A '\ j'e Battery. Tester
¢ Diode Checker
One of the best things
ah ed Way i 2
et | Transistor Analyzer w212
i Factory Mired & Tested— $35.98
Easy-to-Assembie Kit— $23.97
8% very dollar to people | YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All t_he
’r That r facilities y':)uhne:d to checkdthe thransi;tors _themgelveIS — and :hedra_d:gs"o‘r octge;,accl{-
Sy A0 ok cuits in which they are used — have been ingeniously engineered in e com, g
6-inch high case of the Mode! 212. It's the transistor radio troubleshooter with all the
g features found only in more expensive units. Find defective transistors and circuit
| troubles speedily with a single, streamlined instrument instead of an elaborate
e-created hookUp...~ |7 o P e e e e e e e it
: o Features: ; EMC, 625 3roadway, New York 12, N.Y, :
ecot J | Checks all transistor types — high or low
with huge staf | Bower. Checks DC current gain (beta) to | Send me ”‘d“ Cafa'ﬂl of "‘: COMPMO’ |
twally get 200 in 3 ranges. Checks leakage. Unl- | value-packed EMC line, and name of |
| versal test socke:1 accepts different {)ase | local distributor. 1
& configurations. identifies unknown tran.
sistors as NPN or PNP. | NAME____ _ _RE-11 |
e Dynamic test for all transistors as signal |
: amplifiers (oscillater check), in or out of I ADORESS. |
e 8o, circuit. Develops test signal for AF, IF,
§ 5 or RF circuits. Signal traces all circuits. | ¢ yy _ ZONE___STATE |
I % | Checks condition of diodes. Measures I |
Untegway | D3ttery or other transistor-circuit power. ' = =—=————————— S
supply voltages on 12.voit scale. No ex-
| ternal power source needed. Measures
——r circuit drain or other DC currents to 80
worea ror o um

works for | milliamperes. Supplied with three exter-
| nal leads for in-circuit testing and a
palr cf test leads for measuring voltage

| and current. Comes complete with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, N Y 10012

BATTERY-WRAP

e POSITIVE INDEXING
e ANTI-OVERWRAPPING

e BITS AVAILABLE
FOR AWG 26, 28 & 30

e BATTERY OPERATED
e LIGHT WEIGHT

BW-2630

BATTERY-WRAP TOOL

WIRE WRAPPING TOOL

mooe. BW-2630

BATTERIES AND
BIT NOT INCLUDED

USA

FOREIGN
PATENTS
PENDING

$19.85

BT-30

BIT FOR AWG 30

$ 3.95

BT-2628

BIT FOR AWG 26 & 28

OK MACHINE & TOOL CORPORATION

$ 795

RB-20

TWO NI-CAD BATTERIES

3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A.
PHONE (212) 994-6600 - TELEX: 125091

$10.75

"MINIMUM BILLING $25.00/ ADD SHIPPING CHARGE $200/ NEW YORK CITY / STATE RESIDENTS ADD APPLICABLE TAX.
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Discover
today’s

high-resolution
/3'/z-digit DMM\

B&K-PRECISION's
LCD Model 2815

Model 2815 $150

® 0.01 ohm, 100nA, 100uV
resolution

@ 0.1% DC accuracy

@ Shielded and protected to stay
accurate inrf fields

a Fully overload protected on all
ranges

| Auto-zero and auto-polarity

& Alternating high-/low-power ohms
ranges for solid-state circuitry
measurements

Compare the resolution offered by
the new B&K-PRECISION Model
2815 with any other DMM in its price
class. its high resolution stands
alone. The 2815 also delivers 0.1%
DC and 0.3% AC accuracy. For
added convenience, atilt stand is
built-in.

Available forimmediate
delivery at your local
B&K-PRECISION distributor

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chieago. lllinois 60635 - 312:889-9087

¢ Electr
\lm Sis.Empire Exp. 270 Newtown Rd Plainview L NY"BU
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COMPUTER PRODUCTS
continued from page 88

puter can be halted to change the program using
development computer’'s monitor commands.
The DBM-1 can be used as a normal system
memory when not implemented in program de-
velopment. One or two EPROM sockets interface
DBM-1 to application computer, with interface

t
t
1

T
SERREL

i
[t

!
]
G v

BRRRL

TRRRE

i1k
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resembling 270, 2758, 2716 and TMS 2716
EPROM's. Also included is a hardware address
trap to suspend operation of target processor.
Two DBM-Ts can be cascaded for applications
requiring up to 4K memory. Prices: kit, $190;
assembled, $270; manual, $8 (refundable with
order).—Pragmatic Designs, Inc, 711 Stierlin
Rd., Mountain View, CA 94043.

PARALLEL-LINE PRINTER INTERFACE, TRS-80
Print Module, plugs directly into back of TRS-80
computer, eliminating the need for the expansion
interface. All line print commands in Level Il
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BASIC are compatible. The Print Module has a
suggested retail price of $99.95.— American Mi-
cro Products, 6550 Tarnef, M/S 11, Houston, TX
77074.

DISC-BASED TRS-80 SOFTWARE package is a
disc-based language and utility package for use
with Radio Shack's TRS-80 system. Written by
Microsoft, the programs are designed for use
with TRS-80 systems provided with 32K RAM,
one or more system drives and TRS DOS. Includ-
ed on the diskette are the following: a machine-
code compiler for ANS| FORTRAN X.39; a Macro
Assembler using Zilog mnemonics; a Subroutine
Library relocatable linkable modules for FOR-
TRAN or assembler program, including double
precision, square root, etc.; a Linking Loader to
link-edit and load FORTRAN and assembler
modules for execution; a Disk Text Editor, to cre-
ate and modify FORTRAN and assembler pro-
grams and can also be used as general-purpose
text editor. Package comes with full documenta-
tion and is available for $325, plus $2 (35 outside
U.S.).—Liteboat Associates, 164 W, 83rd St.,
New York, NY 10024.
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COMPUTER CHESS GAME, CompuChess Sec-
ond Edition, lets you play multiple chess games
on 6 selectable proficiency levels: Levels 1 to §
are practice games; Level 6 is designed for prob-
lem solving. CompuChess Second Edition comes
with chess set and offers the following capabili-
ties: flashing hyphen (l.e., to signal possible
checkmate), plus pawn, castle and en-passant
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moves. Sixteen-key touchpad keyboard allows
selection of Chess, The Game of Knights, Ama-
zon Queen and Survival. Suggested retail prices:
Second Edition, $179.95;, CompuChess |,
$135.95.—DataCash Systems, Inc., P.O. Box 65,
Largo, FL 33540.

MICROPROCESSOR CASE, Computer Enclo-
sure CE-18, has an unplated metal chassis that
can be adjusted to fit either single-board or multi-
board systems, and can be modified for connec-
tor-mounted systems. The keyboard can either
stand alone or be mounted on stand-offs from
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the bottom of the case. The plastic case can be
cut to fit keyboard. The CE-18 measures 18 W X
19 D X 8 inches H. Suggested retail price:
$54.95.—JRF-Tronics, Inc,, 1061 N. Shepard,
Unit D, Anaheim, CA 92806.

DIGITAL TAPE CASSETTE is designed for use in
TRS-80, Apple I, PET and Ohio Scientific micro-
computers. Cassette tape provides 10 minutes
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recording capability, is leaderiess, and comes in a
protective plastic storage box.—Misco, Inc., 963
Holmdel Rd., Holmdel, NJ 07733. R-E



DOOKS

MICROPROCESSORS FROM CHIPS TO SYS-
TEMS, by Rodnay Zaks. SYBEX, Inc., 2161 Shat-
tuck Ave., Berkeley, CA 94704. 416 pp. 5': X 8/
in. Softcover $9.95.

This book is written for those with little or no
background in microprocessor technology and
will be of interest to students, hobbyists, as well
as engineers. It presents system concepts and
the techniques and components used to create
them, and the student will become familiar with
all aspects of microprocessor system operation,
use and design. Chapter structure Is progressive,
moving from the basics to increasingly advanced
applications. Chapter 7 shows how to intertace
the basic system to peripherals (including the S-
100 bus), and Chapter 8 presents programming
fundamentals. Several appendixes, an index and
a bibliography are contained in the back of the
book.

TESTS-ANSWERS FOR FCC FIRST AND SEC-
OND CLASS COMMERCIAL LICENSES, by
Warren Weagant. Command Productions, Box
26348, San Francisco, CA 94126. 6 X 9 in. 200
pp. Softcover $9.95.

This illustrated test and answer guide is de-
signed to thoroughly prepare the reader for both
the FCC First and Second Class Operator’'s
License exams. Included are ali 15 muitiple-
choice examinations based on the actual FCC
test—from basic electricity to advanced solid-
state circuitry to commercial TV broadcasting.
The book also contains helpful information on
how to set up your own home-study program, and
features a *'Self-Study Abillty Test” that deter-
mines your preparedness for the course of
study.

RUNNING PRESS GLOSSARY OF COMPUTER
TERMS, by John Prenis. Running Press, 38 S.
19th St., Philadelphia, PA 19103. 86 pp. 5 X 8 in.
Softcover $1.95.

From *asterisk™ to ‘‘zero suppression,” this
glossary attempts to take the mystery out of com-
puter language. Definitions are kept simple and
direct wherever possible. An attempt has been
made to cover all terms a layman will need, and if
a technical term is used to define a more
advanced term the simpler version is included
elsewhere with its own definition. The Appendix
contains a handy key to the ASCil code.

THE SCIENCE OF HIGH FIDELITY, by Kenneth
W. Johnson and Willard C. Walker. Kendall/
Hunt Publishing Co., 2460 Kerper Blvd., Dubu-
que, |A 52001. 519 pp. 82 X 11 in. Softcover,
$14.95.

Based on a college physics course demonstrat-
ing the interrelated aspects of the laws of physics
and audio systems, this book also takes a look at
the consumer education aspects of high fidelity.
Chapters 3, 4,5, 7, 9, and 11 are concerned with
physical concepts and laws underlylng alt audio
systems; Chapters 2, 6, 8, 10, 12, 13, and 14 deal
with the actual components and with consumer
aspects. The book contalns many photographs,
drawings, charts and schematics, and a glossary
of terms Is included in the back.

THE RADIO AMATEUR’'S HANDBOOK, Fifty-
fifth (1978) Edition. Edited by Tony Dorbuck
and the Headquarters Staf of the American
Radio Relay League, Newington, CT 06111. 6"
X 9'% in. 711 pp., including index. Softcover,
$8.50 in U.S. and Possessions, $9.50 in Canada
and $10.50 elsewhere. Hardcover clothbound,

continued on page 98

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 sysiem,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OEM coniroller, or IBM-
Jormatted 8" disk small business system. ..yet you're never
forced 10 spend a penny for a component or feature you don’t
want and you can expand in smali, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access 10 all software and developrment
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion 10 mass storage disk memory with either 5-1/4’" diskettes
or standard [BM-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/8S lets you begin computing on a significant level
applying the principles di d in leading p maga-
zines. . .developing *'slate 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 S-100 ex-
pansion, plus generous prototyping space.

(level “A** makes s perfect OEM controller for industrial
applications and is available in a special Hex Version which
¢ T can be progrummed wusing
the Netronics Hex Keypad/
Display.)

PC Board: glass epoxy, plated
through holes with solder mask
e 1/0: provisions for 25-pin
(DB2S) connector for terminal
serial /0, which can also sup-
port a paper tape reader

provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play . . .casselle tape recorder in-
put...cassetie 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 170 ports *Crystal Frequency: 6.144
MHz ¢ Control Switches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard * Counter/Timer: programmabie, 14-bit
binary * System RAM: 256 bytes located at F809, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. .. RAM expandable to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at FOO@ leaving 0000 (ree for user
RAM/ROM. Features include tape load with labeling . . .tape
dump with labeling. . .examinc/change contents of memory

insert data...warm start...cxamine and change all
registers. . .single step with register display at cach break point.
a debugging/iraining feature. ..go 10 exccution 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/line). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer.
serial console in and console out ¢hannel so that monitor can
communicate with 170 ports.

Sysiem Monitor {(Hex Version): Tape load with labeling.
tape dump with labeling . . .examine/change contents of mem-
ory...insert data...warm stari...examine and change ail

Level "'A" at $129.95 is a
complete operating sysiem,
perfect for beginners, hob-

P etronics RAD L1, Dept. RE- 11, -

333 Litchtield Road, New Milford, CT 06676
Please send the items checked below—  plus $2 p&h.
[0 Explorer/85 Level “*A** Kit (ASCil
Version), $129.95 plus $3 p&h.

[ Explorer/85 Level “A" Kit (Hex

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

By Netronics

reglsters. . . single step with register display at cach break point
.20 10 execution address. Level “*A'" in the Hex Version

makes a perfect controller for industrial applications and can

be programmed using the Netronics Hex Keypad/Display.

= Hex Keypad/Display

,  Specifications

Calculator type keypad with 24

system defined and 16 wuser

defined keys. 6 digit calculator

3 ‘ type display which displays full

- address plus data as well as

Hex Keypad/Display. register and status information.

Level “B" Specifications
Level*B’* provides the S-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes; address
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. . . wait state generator jumper selectable),
10 allow the use of slower memories. . .two separate $ volt
regulators.
i Levei “C" Specifications
Level “C’" expands Explorer’s
motherboard with a card cage,
allowing you to plug up 10 six
S-100 cards directly into the
. motherboard. Both cage and
Explorer/85 with Level cards are neatly contained inside
“'C"" card cage. Explorer’s deluxe steel cabinet.
Level "*C"" includes a sheet metal superstructure, a 5-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D" Specifications
Level D™ provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets 1o expand your
Explorer/85 memory 1o 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere (rom
0008 1o EFFF in 4k blocks.
Levei “E” Specifications
Level “*E*" adds sockets for 8k of EPROM 1o use the popular
Intel 2716 or the T1 2516. 1t includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon 10 be available RAM 1C’s
(allowing for up 1o 12k of onboard RAM).

Order A Coordinated

Expiorer/85 Applications Pak!

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

Student Pak (SAVE $24.45)—Buy Level “A,”" ASCIl Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel B08S user’s manual
plus FREE postage & handling!

Englneering Puk (SAVE $41.00)—Buy Levels “A.”" “B,”
“C,”* “D,” and “E' with Power Supply, ASC1} Keyboard/
Computer Terminal, and six $-100 Bus Connectors for $514.75
and get 10 FREE computer grade casseite tapes plus FREE
808S$ 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
Yideo Monitor, North Star $-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE $-1/4"* minidiskettes ($49.95 value)
plus FREE 808S$ user’s manual plus FREE postage & handling!

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

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
$699.95 plus $5 p&h.

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

Version), $129.95 plus $3 p&h

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

O 8k Microsoft BASIC in ROM Kit
(requires Levels **B,’* **D,** and “'E"),
$99.95 plus $2 p&h.

O Level ““B'* (S-100) Ki1, $49.95 plus
$2 p&h.

O Level **C** (S-100 6-card expander)
Kit, $39.95 plus $2 p&h.

O Level "D’ (4k RAM) Kit, $69.95
plus $2 p&h.

O Levei “E” (EPROM/ROM) Kit,
$5.95 plus 50¢ p&h.

[0 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. 170, 32 or 64 char-
acter by 16 line formats, and can be
used with either a CRT monitorora TV
set (if you have an RF modulator),
$149.95 plus $2.50 p&h.

[0 Hex Keypad/Display Klt, $69.95
— . . eh

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

0 Gold Plated S-100 Bus Connectors,
$4.85 cach, 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
o 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit~8589.95 plus $2 p&h.
O 16k RAM Expansion Kii (to expand
any of the above up to 64k), $139.95
plus $2 p&h each.

[ 1nte) 8085 cpu User’s Manual, $7.50
postpaid.

[ Special Computer Grade Cassette
Tapes, $1.90 cach or 3 for 35, postpaid.
O 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

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

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

[ Experimenter's Pak (see above),
$199.90 postpaid.

[ Student Pak (see above), SJI?.BSI
postpaid.

O Engineering Pak (see above).
$514.75 postpaid.

o Business Pak (see above), $1599.40

postpaid.
Total Enclosed $ —— l
bConn; res. add sales tax) By—

Personal Check O M. .."Cashier‘sl
Check O Visa

O Master Charge I
(Bank # _ )
Acct. ¥ I

Signature Exp. Date ___

Print I
Name . - l
Address _ I
City l

Siate Zip_

- . S G S S G SN GE s mms 88 [ Send Me Information -J
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Y O l | Rad|0'E|eCtr0n|CS continued from page 97
ADAPTIVE WOISE FILTER TV ADD-ON CADGETS
-5 oo you homkd Do they oaly ward?
STV L B N $13.50 In U.S. and Possessions, $14.50 in Cana-
g e l da t?nd $15.50 elsgwhere: .
Sewtiabavesy i L) Since prospective radio licensees must now
' "B Lo have a fuller comprehension of radio theory as a
IT [

result of changes in the FCC testing procedure,

this comprehensive volume contains new and
' ... " e verters and power supplies. Many drawings, pho-
E U ERY MONTH. s l....’«‘-‘..‘:u“x'::.‘:a.': tos and charts complement the text.

revised theoretical sections, as well as interesting
TEST AND TROUBLESHOOTING HANDBOOK,

construction projects. Much new material is in-
cluded on radio design techniques and methods;
semiconductors and antennas; satellites, TVI,
gasoline-powered generators, as well as trans-

Come on, treat yourself—and save money, too. Subscribe to Radio-Electronics today, and by A. K. Guthrie. General Electric Mobile Radio
make sure you get all o_t the most interesting, most exciting and authoritative electronics Dept., Box 4197, Lynchburg, VA 24502. 30 pp. 5%
reporting in any magazine, month after month. Don’t miss a single one of the upcoming X 8% in. Softcover $2.50

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 Designed as a timesaving guide for two-way

much as $11 off the newsstand price when you subscribe to Radio-Electronics. Come on, you | radio FM service technicians, this book tells how
deserve it—check off the money-saving offer you prefer on the handy coupon, and start to develop a systematic approach 1o standard
enjoying Radio-Electronics every month. troubleshooting procedures. It also shows how to
-----------------------------------I run tests, interpret them and compare results
e with characteristics of published specifications.
: Get The AUthonty Every Month 40L9 ] The book also includes a section on test equip-
ment.
I Name (Please print) :

] Address — — — I CUSTOMER RELATIONS FOR THE TECHNI-
1 i e = CIAN, by Dick Glass. SWR Printing Co., P.O. Box
City State Zip Code 1 1224, Barberton, OH 44203. 40 pp. 5" X 8% in.

] — o — = | Softcover $7; $3.50 in quantities over 20.
I Indicate the offer you prefer: [ Payment enclosed (send one extra Issue) I This book is crammed with helpful information
[ ] ] 1 Year—12 issues ONLY $9.98 (] il me [ ] and sound advice for service techniclans who
1 (You save $5.00 off newsstand price.) ] need a “‘shot in the arm’ about their profession.
] ]2 Years—24 Issues ONLY $19.00 [J Check here if you are extending or renewing your i Written in breezy, confident style, it contains
5 (Save More! $11.00 off newsstand price.) subscription. handy hints on how to improve customer rela-
Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. i tions as a primary stepping stone to upgrading
[ ] Mail to: Radio-Electronics ] one’s self image as well as reaping possibie finan-
[} SUBSCRIPTION DEPT., P.O. BOX 2520'BOULDER, COLO. 80322 [} cial rewards. A self-quiz plus the answers are
1T T P P P P r r I r r r r rr rE rr Y r I rIIrr contained in the back. R-E

LEADER

Instruments Corp.

CALL NOW

LIMITED OFFER

: ! LBO-515A 25 MHZ Dual Trace
LBO-513 10 MHz Single Trace  LBO-507 20 MHz Single Trace Dual Timebase Reg. $1595.

Reg. $495. NOwW $429°9% Reg. $580. Now $4899% NOW $1295%

LBO-514 10 MHzé);Zlg’l;rsace LBO-508A 2OOMH§3;;IQ'SFrace LBO-520 30 MHz Dual Trace
Reg. $645. NOW Reg. $835. NOW Reg. $1100. NOW $89995

MASTERGHARGE THE TEST EQUIPMENT SPECIALISTS et A
TOLL FREE HOT LINE
800-223-0474 ADVA

LECTRONIC

54 West 45 Street. New York, N.Y.10036 212-687-2224
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Interface yourTRS-80 to
the “real world”

el e the faster and easier way.

A P has the hardware you need
B Projection TV In A Kit to buiid the Interface breadboard
described in the article on page 43.
R-E report on the circuitry

and features of a new pro-
jection color TV kit. Three The Jumper. A 24" 40 £
prefocussed projection conductortlot.rlbbon

tubes deliver a bright cable assembly with
sharp picture. a socket connector
on one end, a card-
edge connector on the other. It's

. preassembled and every line is
B Repackaging PC Boards prefested. 924150-24 $14.95

How to make working
equipment to your speci-
fications by interconnect-

ing bits and pieces of sur-
plus circuit cards The Solderless Breadboard. it's our tamous *'Superstrip" for
’ unlimited freedom in the layout and implementation of your circuits.
923252-R  $17.00

B Drum Synthesizer
Accessories

Build these accessories
for your percussion syn-
thesizer.

H Build A Super Amplifier

A hi-fi amplifier you’ll The Header. Copper alloy 770
want to build. for Instant plug-in access to the PC
board.923875-R $2.79

PLUS Avallable at yourdealer; for the
nearest one, phone (toll-free)
P kI ElEpSiokE 800-321-9668. And ask for the
viaiers complete A P catalog, The Faster and Easier Book.

New Dolby Equipment

R.E.A.L. Sound Lab
Reports

jer s :

raset ut.

Hobby C "Eas‘e‘a‘;:\we’te anabe
obby Corner W

A~ AP PRODUCTS

INCORPORATED

]

I | Box 110 * 72 Corwin Drive
| Painesville. Ohio 44077
L

Radio Corner

Computer Corner

Tel. 216/354-2101

Service Clinic ¥ | twx 810-425-2250

* * * and much, much
more

6261 H39W3AON
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marrketicenter,

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 boid 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 issu@ (l.e., August issue closes May 26). When
normal closing date fails on Saturday, Sunday, or a holiday, issue closes on preceding working

day.

The absolute latest in
<l:dvcmced s%ecker lec!x.no
. Wave Aperature
Iggxers. the Patented
Nestrovic Wooler System. raw
speaker components selected for
their excellence. Horns. crossovers. subwoofers. wooters.
midranges. hormn and dome tweeters. Over 30 in all. Build

your own speaker system and we’ll provide top quality

speakers and design information. Send for FR%EM page
color catalog from the largest. most experienced speaker
kit manutacturerin the world. DONT DELAY . Write today!

Jecakerla®

Dept. 11-RE, 735 N. Northlake Way
Seattle, Washington 98103

FOR SALE

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

TEST equipment catalog listing used Tektronix,
HP and GR equipment at bargain prices. Price
$1.00 refundable with first order. PTI, Box 8699
White Bear Lake, MN 55110

NAME brand test equipment. Guaranteed dis-
counts up to 50%. Free catalog. SALEN ELEC-
TRONICS, Box 82-M. Skokie, IL 60077

PRINTED-circuit boards, reasonable. Also, art-
work, prototypes, designs, fabrication and test-
ing. MICROCON INC., Box 43, Glenview, IL 60025

AUbla_noise reduction ki;:ha srilrencer for
tapes, records, FM. Free brochure. LOGICAL
SYSTEMS, 3314 "H'' St., Vancouver, Washington
98663.

SCANNER/monitor accessories—kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

FREE catalog, IC's, LED’s, semi’s, parts. CORO-
NET ELECTRONICS, 649A Notre Dame W., Mon-
treal, Que., Canada H3C 1H8. U.S. inquiries.

SATELLITE Television—movies, sports, etc. Build
or buy your own Earth Station. Send $3.00 for
information. SATELLITE TELEVISION, Box 140,
Oxford, NY 13830

TUBE caddys: Just like the old favorite. Only bet-
ter! Free catalog: (800) 233-8851. MHP MANU-
FACTURING, 107 Avenue L, Matamoras, PA
18336

INVENTORS, designers, hobbyists: we will provide
manufacturing services. Any size lot; no obligation
quotes. Details free. Write WOODLAND, Box 735,
Manstield, MA 02048

NEW Test Equipment and Instrumentation at fac-
tory direct prices. Free literature. Dealer Inquiries
invited. WOODLAND, Box 735, Manstield, MA
02048

FREE catalog of new merchandise, at great
prices. IC's, semi's and more. KEY ELECTRON-
ICS, Box 3506-RE, Schenectady, NY 12303

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

KRAZY CB business cards, radio checks, other
printed fun stuff. Catalog and samples for 15¢
stamp. PRINTRONICS CO,, Dept. R, 110 N. Kes-
wick Ave., Glenside, PA 19038

B & K test equipment. 18% discount. Free catalog.
Free shipping. SPACETRON-DB, 948 Prospect,
Elmhurst, IL 60126

Protect Your Life, Home, Business, Auto, etc.

s Our cotolog shows how. Install your own
olorm systems ond devices ond sove $333. We
offer FREE write-in engineering service

FREE CATALOG “~ryri it o=m
Box 82802-RE Lincoln, Ne. 68501

Burdex Security Co.

TREMENDOUS BUYS In New
And Gov’t Surplus Equipment

* Save us the labor costs of cleoning ond
polishing and sove $$8% on stondord diot
telephones. Work on any Commerciol System
Complete. { no ports missing ) in good
working order. Your choice of desk or wall
models. These are foke-outs from commerciol
service { not 10ys ). Instructions furnished

$7.95 i

Prict 1acn

Wat Model | 0713 wat
Desk Modes  #713 81

FREE CATALOG Shows BIG 5AVINGS On

o UICTROMES + RLICTICAL + alaem Sritims o

¢ ENOCUIARS ¢ ClAN MOTOS
> NIRATONS o COMPRISSORS
» POw(n PANTY ©

Surplus Center Box 82209-RE Lincoln, Ne. 68501

PLANS & KITS

CONSTRUCTION plans for profitable business
ideas. Catalog $1.00. GARLING, 438 N. Garfleld
Streel.iLombard, IL 60148

BUILD your own speaker system. Write for fr-ee
catalogue. McGEE RADIO, 1901 McGee St., Kan-
sas City, MO 64108

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

SHOCKING! Build versatile high voltage supply.
Adjustable 6 to 12 kV. Great for ion generators,
bug zappers, security and experimental device
devices. Plans $5.00. LUNATRIX, Box 891, Yucai-
pa, CA 92399

I
NYDHAULICE * POWIR 10O0L1 *
CHOMICAL SPRATING o TatoaUlins o Mant OTuidS

To run your own classitied ad, put one word on each ot the tines below and send this form along with your check

tor $1.50 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Plans/Kits (
( ) Education/Instruction (

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2
€ 7 o
1 12 13
17 18
21 22 23
26 27 28
Y 32 33

) Business Opportunities (
) Wanted

) For Sale

( - S— -
Special Category: $10

4 5
3 10
' 14 15
19 20
24 25
29 " 30
34 s




A RARE FIND!
LAMBDA HIGH POWER REGULATOR 3205 MODULE

$12.95
W/SPECS
LIMITED QTY.

* 5V @ 10A with 8-30VDC input

¢ Current limiting, thermal shutdown and short protection
¢ 2% Load regulation

* Only 2 external components needed.

All you need to add is a transformer, rectifier, heatsink
and filter cap to have a super regulated supply for Svolts
at 10 amps!

SPECIAL BONUS! Order the 3205 Module and get FREE
a LAMBDA L-20-5 overvoltage protector that triggers at
6.6 volts up to 20 amps

LAS15U - 1.5A Four Terminal Adjustable Regulator. 3-
30V W/current limiting, short protection and thermal
shutdown. TO-3 style. All units are prime. Spec sheets
included. $2.50

D R R e LR R T

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LS| 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, 280, 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.
$14.95 W/Basic Spec Sheet (4 pages)

60 page manual with S-100 interface instructions and
several programming examples, $3.00 extra

$80 0900800000000 000000 00008 Te000000astosNoss000000 sessssvemavane
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SE-01 SOUND EFFECTS KIT
-816.95

LESS SPEAKER
& BATTERY

® 76477 CHIP IS
INCLUDED. EXTRA
CHIPS $2.95 EACH

The SE-01 is a complete kit that
contains all the parts to bulld a
programmable sound effects
generator. Designed around
the new Texas Instruments
SN76477 Sound Chip, the
board provides banks of MINI
DIP switches and pots to
program the various com-
binations ot the SLF Oscillator
VCO, Noise. One Shot. and
Envelope Controls. A Quad Op
Amp IC is used to implement
an Adjustable Pulse Genera-
tor. Level Comparator and
Multipiex Oscillator for even
more versatility. The 3%~ x 5
PC Board features a prototype
afrea to allow for user added
circuitry. Easily programmed
to duplicate Explosions,
Phasor Guns, Steam Tralns, or
almost an infinite number of
other sounds. The unit has a
multiple of applications. The
iow pnce includes all parts
assembly manual. programming charts, and detailed 76477 chip speci-
fications. It runs on a 8V battery (not included). On board 100MW amp
wlll drive a small speaker directly, or the unit can be connected to your
stereo with incredlible resultsl (Speakar not included)

S L L L LR T T R P P PP R XY T

60060 00010000000000080800000Ta0stetiolseoss ot ssolootassssoscoscaseespion

4 DIGIT 2 INCH CHARACTER LED DISPLAY
Bowmar readout stick with colons. COMMON
CATHODE ONLY. 100% Prime. All segments

and colons brought out to edge pads. With
pinout. LIMIT 5 PER CUSTOMER

IL-Y OPTO ISOLATORS

50¢
wHnE THEY LasTY

Catalog price: $29¢

' N\ = ULTRASONIC SENDER RECEIVER KIT wp NN\ \

AUDIO AMP KIT

I" " WRGBLE RLAM Kit |

A fun EASY kit 16 assembie that emuts an ear
iercing 10 watt dual tone scream. RAesembles
uropean siren sound, Great for atarms or toys

Operates trom 5- 12VOC at up 10 t emp lus)

VDC*8 ohm speaker Over five thousa
have been sold All parts including PC board

!

s spesher 2 50 ORDER w8 02
-

SMALL.  SINGLE HYHBRID IC AND
COMPONENTS FIT ON & 27 1 3" PC
80ARO (INCLUDED! RUNS ON 12 vOC.
GREAT FOR ANY PROJECT THAT NEEDS
AN INEXPENSIVE AMP LESS THAN 3"
THO @ 5 WATTS. COMPATIBLE WITH

SE 01 SOUND KIT 55-95

-NO COD'S ~ADD £% FOR SHIPPING

~SEND CHECK OR MONEY

~TEX RESIDENTS ADD 5% TAX
ORDER OR CHARGE CARD NO. - FOREIGN ORDERS ADD (0%,

PHONE ORDERS ACCEPTED ON VISA & MC

150 P s KaeTF L AP FALL SPECIAL: $1.90
TOTAL SECURITY! Completely Invisible ultrasonic {23KHZ) Sound beam AND DISCRIMINATOR
works Itke a photoeleciric beam but Is uneffected by light, heat or noise 800 000000000008000000080800000000000002000000000
Separate Transmitter and ReCeiver Can be used from 6 inChes to 25 feet! A USED IN FM & Tv SOUND s z
So 1:{]0&.;«! Dl;eaklngntr:e be_aRTAcauses zn output to 9(; low that will .-.n:,, |le ::AIITSUIESXT::’?AULIaESF:::': ! N EW ITE M S 4
to toDrnive aRelay. T C. etc. Compiete electronics are provide ol . 2
Works on 12VDC (unregutaled) and draws less than 100 MA. Use it for NENTS. 14 PIN DIP. DIRECT 3 LM3046 (CA3046) TraHSIStor array -75 E
burgler alarms. object counters. automalic door openers, aulomatic door REPLACEMENT FOR HEPC R LM3909 LED Flasher .50
bells, electronic rat trap(?) and more. RO L e MaAlY ¢ CA3086 RCA transistor array 80 ¢
OMPLETE WIT L ASES 2'1_50|‘ o m'“wg-_:ﬁ_w . WITH SPECS 50¢ S recectetracraccessctsssssactssnettactorsscasas
\ - - T M ‘
= PARTS
. r 301 OP AMP B LEAD CAN 37100
\ 6 DIGIT AUTO/VAN CLOCK \ 739 FAIRCHILD ) " 9500@75V [ WIREWRAP Wire 723 VOLT REG. 10 LEAD CAN 50
A ' *13741 FET INPUT 741 MINI 0IP 3/1.10
W * LARGE %" CHARACTERS (LED Computer 30 sauge A k L
* QUARTZ XTAL TIMEBASE : Grade KYNAR Insulot 30000 @ 15V COMPUTER GRADE 10
o ALARW & SNOOZE DPTIONS Parwo08 Case tor the . Filter C : OLELMIULL AT a1 a0
* NOISE FILTERING Croc. | DUALLOFINOISE Y= ap ' 500 FT 2N4402 PNP COMPLIMENT 8/1.00
e :;t:‘ye:vmnmm.dnach AUDIO PRE- AMPLIFIER [ 2"'x5% o IN6028 PUT W/SPECS 50
. 14
e e e J s ) 4.8 e g
h * DRILLED & PLATED PC BOARDS “7815 VOLT REG. 1A 15V 69
COMPLETE KIT r *725 LOW NOISE 0P AmP 99
[
2 vie $16.95 ( 7 WATT i 4eIRPOSITIVEN OLTAGE IL-1 OPTO ISOLATOR MINI 01P 80

“MEM 631 OUAL GATE MOSFET

DIOOE PROTECTED. SIMILAR

T0 40673 50
MV1624 VARICAP 0I00E 10 PFO 49

REGULATOR
AMP COMPLETE SPECS AND
APPLICATIONS SHOW HOW TC BUILD
FIXED OR VARIABLE POWER SUPPLIES
FAOM 3 TO J0VOC ORIVE EXTERNAL

SERIES PASS FOR CURRENT TO 1N4003 1A 200V 0I00E 15/1.00

AMES TIP30 TAB PNP POWER 3/1.00

1.25 EA. T} (1) “MC1351P FM I DISC IC 50
10/10.00 W

|\ nouses J’ TINDIEATES ITEM IS “HOUSE NUMBERED

. JUMBO GREEN 4/.89

ORDERS UNDER 810. JUMBO RED 5/ 89

ADD .75for HANDLING MEDIUM RED 15

MEOIUM GRN OR YELLOW 16

(214) 278-3553

COPYRIGHT

e R T D L T T LT T P AP

661 HIAWIAON
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LET US HELP YOU GET INTO SOLAR ENERGY:
PRIME SOLAR CELLS AT LOW PRICES.

WANTED

PLANS & KITS

WORK wanted —will assemble electronic circuits
and devices on a piece work basis on my prem-

RADIO-ELECTRONICS

-
(=]

ises. Write: GERYK, 1 Depot Street. Florence. MA
01060

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business — without investment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brookiyn, NY 11235

LEARN to repair PLL or crystal synthesis CB for
profit, 30 PLL's covered. Send $12.95 for instruc-
tion book. A.P. SYSTEMS, PO Box 488, Milford,
PA 18337, Dept. RE

WANTED: Person or company, well versed In sub-
marine acoustics, for private R&D project. Send
brief resume: T&C ENTERPRISES, 1300-J12 Ft.
Lowell, Tucson, AZ 85719

ﬁfl‘i' Y 1st Quality! Not Rejects!

NEW!  AM/FM / MULTIPLEX

/ £ 1299 $100 S

1-AMP SOLAR CELLS. 3 INCH DiAMETER, $8.00 quantity 1-49; $7 00 slandard
box of 50: $6 00 box of 100. 2x4 cm sofar cells 32 85 each or $25500 per
hundred. Soid-stale thermoelectnc cookng modukes. Cambion 801-2001-01 only
$19,00 Nicad cells 1 2AH at 1.3V only $2 95 per pair. Motorola speakers modes

1022A Automotive $6.00, KSN1005A Super Horn $8.00: KSN1036A Auto twoeter
$4.,00, plus all other Motorola.

LDW PRICES O 10 SCIENTIFIC.
enger 1P retail 1s $343.00. our Price is $329.00. Superboard $269.00. Weo
have ait Ohio Scientihc expansion accesones and fechmical mlo.

NEW 32K MEMORY BOARD FOR KIM. SYM. AIM
$450.00 assembled and tested. $80.00 bare board iNCluiNG compiele doCumen:
tation. Super quaity, 5V only. plugs directly 1o expansion connecior

OQUR OWN TECHNICAL MANUAL
“CARE ANOD FEEOING OF THE COMMOOORE PET $11
Expiains PET circuits in gelall. How 1o interface. efc

WE 00.
Consuiting. design, and production of electronic drcuil boards.

Call Monday-Saturday {714) 627-9366. Send check or money order to SILVER |
SPUR Electromc Commurications €o.. Box 365. China Cantornia 81710, or visit
store al 3873 Schaeter Ave.. Chino Shipped postage PREPAID Caitorma acd

6% tax. Visa and Master Charge.

PUSH BUTTON

AUTO RADIO
) )
One of America's largest independant manu-

facturers of automobile radios has given up! | SPEAKERSIAlong with the radios. we
We have been fortunate in acquiring some of managed to get several models of their best
the last auto radios in production. These we- speakers. We took pictures from the rear so
re AM-FM-MPX-Stereo sets...designed for you could the the size of the magnets.

new cars. The sets came right off the pro- No. S730R ..$5.95 2 for $10.
duction line. and when the line stop Edf they No. 5726R Dual Imp. coil, 4 or 8 ohms..$3.95 2 for $16.
did not have the top metal cover & the front No. §727R 4.-Ohms Ford sPeaker. .$5.95 2tor $10.
bezel. They are. however. 100% operational No. 5728R 4-Ohms (not illus.). 1$7.95 2tor$1a.
& come complete with knobs & mounting Speakers come with mounting br i

which are easily re-
nuts & push buttons. These high-quality sets moveable to (it Your own needs. 2nd choicCes are suﬁgested
as not all speakers are in large quantities. They are all high

are ideal for installing in your auto, camper,
boat or any other place vs/here 12 VDCis fidelity auto sprakers & cannot. be duplicated at these prices.

E available. Delta No. 572

UNBELIEVABLE
DE LTA PRICE!

1 CABINETS ror asove: |

“y -Origlnally deslgned f(or an 8-chan-
nel tape deck...ideal for housing
auto radio above when it is to be

”~ {
used for other than
" in-auto mounting. 5 95

/

D!Ita No 7128R

! POWER SUPPLY KIT—Ideally sulted to run auto |

mpere
?glalsnnNo T A l{%n 15’ men. io8 SA1|§E radio from 115 VAC...contains line cord, power
) B 8. x transformer, bridge rectifier, filter c.npacnors 95
o L 'A’,‘z L0 colddaanize a8 & complete instructions. Deita No. 5731R _j
6BIR* AA 550 687diax1.98 98 —=
ghised 13 e . ‘]
5687R € 2.0 1.028dwx1.85 1.98
BHR o 33 IGITIS, I CopperClad PCBoards
15678k 4.0 1.308diu.x2.28 2.78 - |
BUTTON CELLS Sale Fr——r D?UBLE SIDED
15685 1.2 .05 .R95dia.x.205 58 No, 5712R...12x18" double-sided copper clad
5683R 1.2 .15 .985dia x 275 68 with approx. 1-0z of copper each side, over 1 162 ;
ag;g ='§ gg }g ia. x.207 ig G-10 glass epoxy board (no holes). Was $5 ejc_:h
A681R 1.2 .22 1.61 dia.x.320 98 No. S711R....16x17 ' double-sided copper clad

with approx. -0z of copper cach side, over 1/16 s3
G-10 glass epoxy'(no holes). Was $6 @ é Delta.

ComputerE Board
@WO&OI&@

Do il

"Ihve tabs L0 Permit soldering. +=buttons on both endl

7 i
Walnut :
/Style {

wwnn
Mad N |
<— Made B KBS
N rn»mn
3300k s
peaker MOS -V.Re
Systems 6 FOR s 5 R’::isl‘(:)u o’Jp ot

Here's your chance to build your stock pile or replenish it!
Well....DELTA"s Computer Board Grab-A-Bag is one of the
Tmost mexpenslve ways of doing it. We have a very wide &
N Famous | varied selection of computer boards. The parts on these
M boards can be easily removed with a Bernz- O-Matic torch &
= anufacturer a pair of tweezers. Complete instructions on parts remov-
able are included. The foilowing is a list of SOME of the
parts found on these boards.
TTL & C MOS ICS..Voltage Regulators.. Transistors..Pow-
er Transistors..Op Amps. bmical Couplers..Relays..Reed
Relays..small Transformers..heat sinks..diodes. resistors
capacltors .SCRs..etc. Delta No. 9801R

: F“[ E\MAIL-ORDERADDRESB

(2 for $26) 120-PG. D E L I A

95 I~ [*SURPLUS’

i cataLoc ELECTRONICS

176 SECOND AVE.
WALTHAM, MASS.
02154

Minimum Order $8.00
$16.95 (2 for $33)

l alr—suspended_speaker TEL. (617) 388'4705

When in our area, northeastern Mass. or southern N.H, visit our retail at 7 Oakland St., Amesbury, Mass.
CIRCLE 32 ON FREE INFORMATION CARD

Speaker
Cabinet Kit!

We have 8 limited number of speaker saxemblies from a famous |
pn»-n.i:- munufuuun rr of audio equipment The phots shows an
assembled kit. The speaker cane in 107 x 17 x 9 Anvembly |
hoids a 3" tweeter, an K woofer (not ulrludrd) and haxa2
?’” Provision is made for a paddle sdjustment (not showni

his assembly was used in the maker's S9N sprakers. Cane
material 1v ximulated walnut. Kit ix avaiable in the followingk
WA

Delta
7158 Chbove. 1
less spkrs.

5716R Above. less spkrs, with grille cloth
assembly. paddle assembly, terminal
mtg. plate & terminals $15.95 (2 for $30)

5673R Tweeter $3.95 (2 for $7)
$718R 8“Woofer for above. 10™

Mnuimmuﬁﬂ

e e

SCA adapter kit makes your FM receive hidden
programs. Background music, ethnic, religious,
news. Only $17.00 postpaid. COMMUNICA-
TIONS POLY SERVICES, Box 3251E, Westford,
MA 01886

PROJECTION TV .... Convert your TV to project 7
foot picture. Results equal to $2,500 projector.
Total cost less than $20.00 Plans & lens $16.00.
Illustrated information free. MACROCOMGB
Washmgton Crossung PA 18977

ELECTRONIC version of  America’s favome
board game. Thoroughly enjoyable to build and
play. Complete plans and wiring instructions—
$5.00. N.A. ROHAN, 2105 Northwood Circle, Val-
dosta, GA 31601

TELEPHONE clrcﬁlls for hobbyist, conslrucii(;n
plans. Catalog $1.00. SEACOMP, Box 4276T,
Mountain View, CA 94040

NEW modern design specialties for hobbyists
and kit builders never been on US market before,
featuring professional quality PC boards and
components for excellent performance at econo-
my prices. Details in free catalog. LORS ASSOCI-
ATES, Box 518, Berwyn. iL 60402

SATELUTE TV

GET 50 CHANNELS!

ft's att true! No matter wne'e you tive
recewe movies. sports. television,
sporis from  around the wmla' 24 hgut
pno vammm? nyslal Clear reception! For

plete in' ovmahgn S0UICes and design
mlo'mahon send

SPACECOAST RESEARCH
Dept. B, P.O. Box #42. Altemonte Springs. Fi. 32701

800K CLUB -~ $

SEND $1.00 FOR 90 PG.
CATALOG. REFUNDABLE
A.P. SYSTEMS DEPT 3 RE PO.
BOX 488, MILFORD PA 18337

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 80537

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don’'t be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE. Pennsboro, WV
26415

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph'D’s Free revealing details. COUN-
SELING, Box 317-RE 11, Tustin, CA 92680

UNDERSTAND digital electronics. Programmed
learning courses. Deslgn of Digilal Systems, 6
volumes, only $19.95. Digital Computer Logic, 4
volumes, $14.95. Both $29.95. Free details. GFN
INDUSTRIES, Bidg. 7-20, 203 Loudon Road,
Concord, NH 03301

COLLEGE students! Improve your grades. Send
$1.00 for 356-page, collegiate research papers
catalog. 10.250 available. RESEARCH ASSIS-
TANCE, Box 25097RE, Los Angeles, CA 90025.
(213) 477-8226

=

We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING. Buy wilh CONFIDENCE from
the ORIGINAL MFGR.

For complete delals send name. address
2p 10
LAKESIDE INDUSTRIES
4071 N. Elston Avenue
Chicago, lIt. 60618
Phone: 312-583-6565

PICTURE TUBE MACHINE ‘

PASS FCC EXAMS

The Original £CC Tests Amswers exam manual

that prepares you at home tor FCC First and

Second class Radiotelephane hicenses. Newly

cevised multiple-choice exams covee all areas p,
1ested on the actual FCC @xam. Plus “Selt /
Siudy " Abslity Test. Provent $9.95 posipaid. o
Moneyback Guaraniee f i

commanp pi

Radio Engineering Division

Ay
L T
vp
muuur,‘,’fl'»m ﬂ :lt
s

" P.0. Box 26348 €
San Francisco, CA 94126




2 YEAR
WARRANTY

Model LB0-507

20 MHz, TRIGGERED
hil ’1Iy stable bright di My

"OV m Vertical Semnv.ly 1
Steps

NTSC Color Bar
Pattern Generator

Model LCG-396

faEJ

/ Model LBO-508 Model LBO-515

ZSMNI\‘

20 MHz, DUAL TRACE DELAYED SWEEP, DUAL TRACE

= Single trace; automatic trigger for ® Add. § htract _modes on CH-1 & = Built in variable delay Circuitny

CH itat heckout 1uSec 10 5 Sec. = SmV/Div Vertical

SnSec rise time. = 10mv/cm to simultaneous pulses nal S Sensitivity

distortion & noise

_COLOR BAR GENERATORS, BRIDGES, TESTERS

Completely Portable, Battery Transistorized LCR Bridge
Operated TV Color Analyzer
(=1 1 1T 1=
@gEEEEE..
Ssansseasy

Model LB0-520

30 MHz,

FIXED DELAY DUAL TRACE

= Dual trace. 30 MHz bandwidth
s SmV/cm Vertical Sensitivity

The Automatic
Transistor
Checker

Model
LTC-906

“Before you buy,
check our prices. .. FORDHAM

.-~u~ 138 : .
ADD $3.00 TO COVER

OUR ONE STOP DISCOUNT CENTER SHIPPING. HANDL NG

Call TOLL FREE Master Charge Bank Americard, Visa,

C.D.D.’s accepted. & INSURANCE N.Y

LR SR Bl «We Will Beat Any Advertised Price” JEMERHER Y

HICKOK 3% Digit
Mini-Multimeter
Ot $69.50

Sinclair o
-« ¥ PDM35 552 95 a
D _digital MultiMeter 13795

NOw AVAILABLE
* 15MHz Dual Trace - ModeIMS 215

Reu su‘ 0 3369 95

Hz Dual Trace Model

ﬂeq ssss 3479 95

S—— 5 1
; 15 MHz Mini
| Oscilloscope
4 Model MS 15
$269.95

of 25 MH

B’Klegltal [ .

) I = 5B CONTINENTAL SPECIALTIES
|15 MHz Dual Trace| oORE Diem

St Pl '?V%V?ﬁ-MATV . :1 00 MHz 8-Digit Counter$118.00 m i
N and i€ee Snakyze) PS500 500MHZ Prescaler $52.95
L W

Capacitance Met . Answering  |ACCESsories
o , % DZv::esg \ $29.95
, $249. 9 . Made

= cnmm":,mw Mumw», — 9; Mncmﬂai:::e =
) B 1 o NEWwIAS%LTIP NP 3.‘_
Model 820 “Quick Charge” Mom Mode! 4400
i .OgIC.MOI\Itor:E: $27.95 | = \\ F;;ggsézsg 95 _/.
: v, $52.95 e s | (bt Track

W, c?g::hm?‘ BSR Changev

Service Master Attache Style
Tool Kit Tool Cases 1 m;\; mam CUSTERT] K- 10

Model 99SM  MDOEL TC100/ST Remote Control for Lights 1
o

95 8259 95 Modf Roll Kit |& Appliam.:'ef
L u $15.95 70 ﬂ , I
== §79.95 =

Miniature

= ] — High Fidelity
Model LP ) Logic Probe | Stereo lBearcat ScannPr
- $40.00 | Speaker System B | Model 250
i v Res.s139.00 $69.50 supsnspecm $299.95' é :
§ 30MHz Dual Trace with Magnlfler a 700 Senes' Touch K100 Scanner
.f] Del L LAMP ¢ Mode e
elay Line [/ e LA | 1327 quwc* (800) 645-9518 .
8889 95 - 849 50 } Rc Circuit Box/RCA-VIZ 3UMHZ (, . 269 :Ad:agha:q::h:d‘aa:h”:::‘e.vvcg:.
Functnonﬁ_nerator Chessghallgnqe' E?;Lautﬂ:cv = —$199 95| it s Exto _——
S1 27 50 m Model ;l.")u L < r VOUI“(_%! . Ros sales tax "
Siem S YT EORDHAM
___.._—‘__:31799 ‘Eg’}/ $36 ‘85995 dve Bed A i :

H|CKOK stg'reo
3 cn
unction

Eenerator $52.50

“casass  Stereo

6461 H3IGWIAON

-
(=]
w



( Transistor CheCker MICROPROCESSOR COMPONENTS The Incredible

8080480804 SUPPORT OEVICES————— _____sicpnpn B ——— ] |
s080A  CPU $79% CROARSESD “Pennywhistle 103"
Completely Assembled - 8212 §-B1 Input/Outout alps) WIS sty ST
Battery Operated — 3 -2 M-COP1802  User Manual 7.50
a1 Prionty Inmecrupt Cantrol 59\ 2650 User Manual $.00
The ASI Transistor Checker is cap 8216 8i-Directional Bus Driver 349
able of checking a wide range of 8224 Clock Generator/Drver 39 ROM'S S $1 3 g 95 |
transistor types. elther “in circult” | 8226 Bus Drver T | o T T 0 Kit Only
or out of circuit. To operate, 8228 System Conlrolier Bus Driver 49 2513(3021) cnma:v Gtﬂeuluvl:::' case) "% Tna Pannywhistte 103 i3 capabie of recording data 19 ang from audio tape without
simply plug the transistor to be 8238 System Controller 595 15 Character Generator 10.95 fMical speed requitements for the recorder and 1l 1s able 1o communicate directly with
checked into the tront panel 8251 Prog. Comm. 1/ (USART) 795 UNMS2IN  2048.Bit Read Only Memory 1.95 another modern anc lemunal for leigphone hamming* and communications n
socket, or cannect it with the alli 2253 Prog. Interval Timer 1495 2daimon, 1 is free of critical adjustments and 1S built with non-precision, feadily avisiable
gator clip test leads provided. 8255 Prog. Penph 170 {PPl) 9 — RAM'S —— parts
The unit safely and automatically 8257 Prog. OMA Control 19.95 101 25601 Stafle $1.49 Data Transmission Method Frequency-Shlt Keying. full-dupiex {hat-dupies
igentifles low, medlum and high 8259 Prog. Interrupt Control 199 10 10030 Dyame 3 selectatie)
power PNP and NPN transistors. ————==—=6800/6800 SUPPORT DEVICES—— : Maztmum Deta Rate 300 Baud
Size: 3% x 6% x 27 MCSS00  MPU $1495 ;:g;“"" fg?};l g::::; :"32 Data Farmat _Asynchronous Seral (Fetu 10 mark level (equined
“C” cell battery not included. MC6802CP  MPU with Ciock and Ram 2495 Hy09 1024Xt Static ,'95 between each character).
MC6810API  128X8 Statc Ram 595 oy emd sl Yog | Recae Chanel Frouencies . 2025 i for space 2225 Mz tor mane
Trans-Check $ |9 95 ea MCE821 Penph Inter Adap! (MC6820) 749 49 256x4 Sl MO§ 495 ] Tramamit Channel Fraquencies . Swach seiectable. Low (normat) - 1070 space
Custom Cables & Jumpers | ucso  ssynenonous comm acsoer Tes A 02k s owpome 1085 |y G 15 dhm nommar Adusiabe rom 8 oo
7 M godsy  Sindyoole A ateiscwt s Nl e Subomomoom 1158 )
16860 0-600 bps Digial MODEM 129 ge00 2564 Static 795 Receive Fraquency Tolerancs . Fraquency reference automalically adjusts to
MC5862 2400 dps Modulator 1495 802107 4096X1  Dynami 4% low for operation between 1800 Hz and 2400 Hr
MCS880A  Ouac 3-Sate Bus. Trans (MCAT26) 225  pygq B ox V7e | ooitst Date inertece EIA RS-232C or 20 mA current loop (recever 15
MICROPROCESSOR CHIPS—MISCELLANEOUS —— 745700 296x1  Srafie Misne ' optoisolated and nan-polar}
< 28007800)  CPU S149  gsar oo S0 | romer Requbremens 120 VAC. single pnase, 10 Watts.
DB 25 Series Cables 80A(780.1) CPU 16.95 UPDAM 4K Dynamic 16 in dog | Preser AL nponentigmolnt gL dgeingl o ovad”
Part No. Cable Length Connectors  Price copiae2  CPU 1995 (Mdoz ' . o [OWES-CERp i fR ot
DB25P-4-P ) 2-DP25P $15.95 ¢a 2650 Wy 19.95  UPDIS ™ Dynamic 16 pin 250ns 0.5 Requires 2 VOM. Autio Oscillator Frequency Counter ang'or Oscilloscope 1o align
502 cPy 1.9 MK41 16)
DB25P-4-S 4Ft 1-DP25P/1-255 $16.95 ea 2 !
8035 8-Bit MPU wicock. RAM. 170 fines 19.95  TMS4044- K Statc 14.95
DB25S-4-S aft 2-DP25S $17.95 ea P8085 Py 1995 4sNL 0
D.p Jumpers TMS9900/L  16:B1 MPU wnardware, mulipty TMS2045  1024X4  Stanc 14.95
r & wie 4995 7 16,384X1  Dynamic 350ns 9,35 - =
DJ14- 1 1-14 Pin $1.59ea SHIFT (house marked) 0nverslnn I
BJIG ) 1 1-16 ::" 1.79 ea MMS00M  Dual 25 B4t Dynamee §.50  MMS262  2KK1 Dynam 4n.00
4241 11 1-24 Pin 279 ea MMS03H  Dual 50 81 Dynarmc 50 = .
DJ14-1-14 ] 214 Pin .79 2 MMSOSH  Dual 16 B Statc % PROMIS Expand your 4K TRS-80 System to 16K. Kit
DY16-1-16 114 216 P 119 MMS06H  Dual 100 Bt Statie 5 1702 2048 FAMOS $5.95 lete with:
Dj24‘l‘24 U L P'“ e ea MMSI0H  Dual 64 8¢ Accumulator 50 2TIGINTEL 6k’ " sa.05 | COMes compiete with:
-1- -24 Pin ea MWS016H 500,512 Bt Dynamic 99 TMS2516 16K EPf o | . .
25041 1024 Dynamic 295 (@ng) “Requires single + 5V powe! suboly 8 each UPD416-1 (16K Dynamic Rams) 250NS

For Custom Cables & Jumglrs See JAMECO 1879 Emlnl for Fncml 2518 Hes 32 B Stanc 495 TMS2s: Pt EPROM 8995 - Documentation for Conversion

an 2522 Duat 132 Bt Static 2.9 2708 13 EPROM 1098
4 A 2524 §12 Statx ¥ METI 16K EPROM 2995
CONNECTORS | i e e e e e 2% | TRS-16K 75.00
25 Pin-D Subminiature 2527 gu.. 256 Bit Stabe 2.9 p ? Fau0s 141959
e 2528 ual 250 Statc 4.00 83 '611) 1024 Tristate Bipotar . 4!
DB25P (as pictured) PLUG (Meets RS232) 52.95 | 22 ke b S L R e CO M P UT ER CA S S ETTE S
DB25S SOCKET (Meets RS232) $3.50 | 34 Fite 6.95 825115 4096 Bipoiar 1995  —— A « 6 EACH 15 MINUTE HIGH
DB51226-1 Cable Cover for DB25P or DB25S ~ $1.75 | 74LS670 X4 Register Fie (TrState) 249 825123 3@ Tt 5 QUALITY C-15 CASSETTES
74186 512 TTL Open Colector 9.95
y UART: 74188 256 TTL Open Coliector 29 « PLASTIC CASE INCLUDED
PRINTED CIRCUIT EDGE-CARD s pen
156 Spacing.Tm-Dauble Read-Out — Briuractad Contacts — fs 054 to 070 P €. Caros | _A-Y-5-1013 30K BAUD 595 745287 1024 Siave 2.95 12 CASSETTE CAPACITY
15/30 SE PINS (Soider Eyelet} $1.95 600 H A
18/36 SE PINS (Soider Eyelet) $2.49 JE600 HEXADECIMAL DIGITAL AVAILABLE #C-15-52.95 ¢
22/44 SE PINS (Soider Eyelet) $2.95 ENCODER KIT THERMOMETER KIT
22/44 WW PINS {wm Wran; $3.95 TTE ﬁ : CAS '6
50/100 WW PINS (Wire Weap R6B1-1 $6.95 : =
. Full 8 bl ¢
1,125 Spacing) s 40 ¥ molcusl“r L‘s‘cmc i - F di 1 $1 4 . 95

# 3 User Define keys with one bawng b
stabie pperation
* Debounce circurt provioes 101 ai 19

4-Digit Clock Kit o
« Bright .357" ht. red display L « LEO reagout to verty entres
* Sequential flashing colon ® Easy atertacing wih standarg 16 pi ‘” C—

it . (Case and 6 Cassettes)

SUP 'R’ MOD I

. UHF Channel 33 TV Interface Unit Kit

2 1C connector ==
2ogesihougogerstion o Oy - SVDC requited 10r operations -’ wide Band B/W or Color System
FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD +Dusl sensors—switching control for In: - W % Convents TV o Video Display for
* Includes Il components, case and wall transformer The JE600 Encoder K Drowdes two separie heasecmat | door/outdoor or dual monitoring home computers. CCTV camera,
* Size: 34 x 1% x 1% ¢:gns produced o 1 key Entees 10 20w dect prog :gg;;‘:uz\a&,;—g"gg*l tLIaD,(':-vo TEGRE pr Apple 11, works with Cromeco Daz-
tamaung for B 0t mi Drocessor Of B bt memory Circuds Three eAccurscy: £1° min. - Zler SDL‘?O 'RS '80 cha"e"oe’
JE73O e T $1495 3)adMionatheys ae prowiged tor ser aperations winore avig | oSt Yor F ahrenhert of ' Cotstus reading c 5 . .
2 bistable outbul avadable. The outpuls aig GIched ana mondored im. walnut case - AC wall adsy uy Incl ] etc
with LED readouts AlSo mciuded 18 2 key entry stiode eSize: 3-1/4 " Hx6-5/8"Wx 1.3/ { [ MOD I is pretuned to Channel 33

Jumbo 6-Digit Clock Kit vt éovsasony - “Siass | JE300 ... ....$39.95 i

Hexadecimal Keypad only 1+ * |ncludes coaxial cable and antenna
transformer

* Four 630" ht. and two 300" nt.

cmraony PSS 62-Key ASCII Encoder Keyboard Kit |—MOD 1 §23.95 Kit

* Hours eashly viewdble to X0 feet

* Simulated walnut case

* 1I5VAC operation

* 12 or M hour operation

* [ncludes 8l ComPonents, cose and wall transtormer

FEATURES:

® 60 Keys generate the full 128 char-
acters, upper and lower case ASCI
sot

ULTRA.VIOLET
PRODUCTS, INC

® Fully buffered

SASIZEL 615 x 338 xR L i ®2 userdefine keys provided for
LA E X [ custom applications 3
JE747 $2g 95 - RSRIFE U ®Caps lock for upper cese only EPROM Erasing Lamp
ahase BT 06§40 . - alpha characters ®Erases 2708, 2716, 17024, 5203Q, 5204Q, etc.
® Utilizes a 2376 {40 pin} encoder ®Erases up to 4 chips within 20 minutes.
-8;:9':’1' .:LOO ht. comm. cath read only memory chip ®Maintains constant exposure d-nanen of one inch
.E,:. \::Asv:na clock chip The JE610 62-Key ASCH Encoder Keybodrd  ® Qutputs directly compstible with ®Specisl ive foam liner i static bulld-up
eSwitches for hours, minutes Kit can be interfaced Into most any com- TTL/pTL or MOS logic arrays ® Bulit-in safety lock to prevent UV exposure
and hold mades puter system. The JE610 Kit comes com- ® Easy interfacing with & 16-pin dip ®Compact — only 7-5/8" x 2-7/8" x 2"
e Hrs. sasily viewable to 20 ft. | plete with an industrisl grade keyboard or 18-pin edge connector ®Complete with hoiding tray for 4 chips
e Simulated walnut case switch assembly (62 keys), IC’s, sockets,
s VAC operation connedor, eleatromic Omponemts and B JEbIo 79 95 WVS-NNE s b aa's f ' i wdh awil ni809:95
*12 or - opemetion double-sided printed wiring board. The 6 0 okl . 1
JE701 slncl. all components, oo & |\ ourg ssambly requires +6Y @ 150mA IDEAL FOR TRS 80  CASSETTE CONTROLLER
eSize: 6% x 3.1/8" x 1% and —12V @ 10mA tor operstion. 62-Key Keyboard only . . $34.95 "

Plug/Jack intertace to any

6-Digit ClockKit $19.95  REGULATED POWER SUPPLY G | i ies i

- - The CC100 controls cassette
REMOTE CONTROL JE200 5V-1 AmP JE205 AOAPTER BOARD | motor functions. monitors
TRANSMITTER & RECEIVER POWER SUPPLY — Adapts to JE200 — | 120e locaton wih s intemat
| 45V +9V and +12V speaker and requires no
—\ & *Uses LM309K ' X ag:av, E."’“‘""",‘"'g.'e“," ing
- sHeat sink provided .DC/DC converter w/ | 3N unplugging of ca ur-
q *PC Board construction +5V input ":‘:" ??m‘g:s'sa:d'"o (2127

\ ™ +Provides a solid 1 smp ~Toriodal hi-speed

1 @5 volts switching XMFR

*Short circ. protection
‘PC Brd. construction
“Piggy-back to JE200
board

+Size: 3% "x2"'x9/16"h

M
*Can supply up to 25V, ll
29V and *12V with .
JE205 Adapter
*Includes components,
herdware & instructions

sl 95 «Size: 3% x5"x2" JE20 $12.95 2
o | EEERIN $19.98 i T i Micro-
] i) (s:u:.oo Min. om;:’: U.Sé.FIungl Oniy Speco %heeu - 25¢I — ’ g

%y b . lif. Resid 6 e 1981 Avasilable — 1¢ sta
% Dlgltal stopwatch Klt " :: P:uage—‘A;:‘S‘% plus;‘l lnsu‘un.c.o {it desired)} el RresEns aceiame M|n|atu re
o « Use Inter — AN,
ol | siprmme | i PHONE Joystick
F

8 « LED display {red) | | 1980 " WUERL%%%'SE
= # Times 10 59 min. 5959 sec. whth suto reset cATA‘-o b ® 2 each 100K pots {Linear Taper}
w P RO i eee— A ELE CTRON 'C S 1415) 592:8097 | ¢ printeq Circuit Board Mount
] N T e acentaging) ’ MAIL ORDER ELECTRONICS — WORLDWIDE ® Size: 1" x 1-3/16" x 1-3/16"
(@] Size: 45 x 215" X 90" $3g 95 1021 HOWARD AVENUE, SAN CARLDS, CA 94070 . . . 84 95
< JE900 . ADVERTISED PRICES GOOD THRU NOVEMBER Micro-Miniature Joystick ....9 &,

CIRCLE 22 ON FREE INFORMATION CARD
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CIRCLE 23 ON FREE INFORMATION CARD

-
INTERNATIONAL TELEPHONE/KEYBOARD CHIPS
m 7400 TTL m TIME ZONE CLOCK DIGITAL STOP TIMER AY 59100 Push Button Telephone Dialler  $14.95
'Y SN7a7OM OR CLOCK 449200 Repertory Dlaller 14.95
L SN2TN : ® Four individually pro- Azm &My%OC:’CEkSﬁ’"" u°k 2 l:?)g
i e’ ar: ni er ey B
SHyston 18 SNITN H AL TR giamaed) clo.chisntontings HDOl6S Keyboard Encoder {16 keys, 7.95
SN740IN 1® SNTAMN 35 SN7416IN 89 Rge of yeur chigice ncz Keyboard Encoder {16 keys 7.%
SN7402N ] SN7475N 19 SN7THI62N  1.95 ® Single _svnqh. switch to HCR23 Keyboard Encoder (20 key$s 6.25
SNT40IN 18 SN7476N .38 SN74163N L] synchronize time zones
SNZAOIN 18 SNFATN  5.00 SNZ16N B9 ® Alterable vinyl lettering ICM CHIPS
g:;:gz: }g g:’;m -‘;g ::;‘:2: ;g (chlanon 20ne idnm,ily let- I%M;%g gugg féenugmn Tlmevm fagg
4 & 1 tering when desired ICM. topwatch/Timer 8
SNT4OTN 2 SN7483N 59 SNTIETN 195 ® Hrs., minutes & seconds IcM7207 Osciliator Controlier 7.50
SNT408N 2 SN7485N 79 SNPAI70N  1.59 displayed for each zone 1CM7208 Seven Decade Counter 19.95
g:;tm 20 Sn;:m 3 g:;u;g: 6.00 ® Hi-bright LED digits {.6” 1CM7203 Clock Generator 6.95
4 ) -
sram % nraon as O ﬁhc""'.” h““"":n — 10 hour stopwatch timer NMOS READ ONLY MEMORIES
SN412N % SNZAIIN 59 SNP417SN 9 Continuous AM or PM in- | o 97 o7 24 hour operation MCMEST1 128 X9 X 7 ASCII Shitted with Greek 13.50
SN a0 SNASN a3 SNt 19 dicatioalusidyiaihefotman fin o o o Is: fast, sdow, hold, | Mcwes?s 128 X 9 X 7 Matn Symbol & Pictures 1350
NN 70 SNHON 43 N 7 SPECIFICATIONS: anctiom) contrals: Msts isow; oG | yachesrs 128 X 9 X 7 Aipha Control Char. Gen 1350
SN7416N % SNTA%N 65 SNTATTIN 195 Powaer: Wall plug transform- reset, 12/24 hour and 5/6 digit
SNZAIN 2% SN7495N 65 SNT4180N 9 er Input voitage II7VACsoHz | o 560" red displ MISCELLANEOUS
SNTa20N TN 65 NN 195 output voltage I2VAC g0k, o Ao e TLOTACN Quad Low Noise bi-fet Op Amp 2.49
SNPA2IN 2 SNZ4O7N 3,00 SN74182N 79 SaN ﬁ‘;”,;,,‘lgrz‘flg'lgaw“?ﬁg ‘m:g' * 50Hz or 60Hz operation TL94CN Switching Reguiator 449
para | S T il 17 rcd piexigiass iens. Black | ® includes mounting bracket TLag6CP O ey, P ator B
SN7425N 29 SN74109N 59 SNT4tBEN  9.95 gm::\ﬁons 5" x ll" ®Size: 87 x 2" x 87 ;;ggg H;VISU[;ee‘d [;u‘vge 10/11 Prescater l‘ggg
SNT7426N 29 SN74116K  1.95 SNT4188N 395 4N33 Photo-Darlington Opto-Isolato 3.
SN742IN 28 SNTA121N s awoon 125 | T2-4 Assembled. . . ... $159.95 | JB1001A Assembled . . . $59.95 M’:(SOZAO To oﬁ“e' Teq G:nemov ' 17 %
SNP420N 9 SNT4122M 39 SNTHIOIN 125 DS0026CH 5Mhz 2-phase MOS clock drver 3.75
SN7430N 2 SNZU2IN a3 SNII9N 79 D|SCR ETE LEDS TIMEX T1001 TIL308 .27" red num. display wiinteg. logic chip 1095
SNP4I SN74125% SNPHI9N 79
2 49 200- dia, LIQUID CRYSTAL DISPLAY IMS3; TV Camera Sync. Generator 14.95
SN74ITN 25 SNTA126N 49 SNTAI3N 89 XCS56R " red 581 125 g1 CLASS I MM5330 4%; Digit DPM Logic Biock (Special) 3.95,
SN7438N 2 SNTAIIN 78 SN74198H 69 b3 S M FIELD EFFECT LD110/111 3% Digit A/D Converter Set 25.00/set
SNPIN 25 SNPHtIeN 7S SNaloeN 89 | XCS56G  green XC209R  red gl MClaazip 3% Digit AID Converter 13.95
SNT44ON 20 SNISIN 79 skratorn 89 | XCSSGY yellow 4731 xC200G qgreen 431 — S o
SNTMIN B9 SNPALSN 2.5 shiaroen 149 | XCSS6C e 4581 XC209Y yellow 4781 ) . =t _,; LITRONIX 1S0-LIT 1 SN 76477
SNPUN 49 SNHIN 295 SNTHIN 149 . 2. 185" dia. ¢ Photo Transistor Opto-isolator SOUND GENERATOR
SN7A43N 75 SNTAIAN 2,95 SN74s200 495 | XC22R  red 251 XC526R  red 581 (KE xR X] (Same as MCT 2 or 4N25) Generates Complex Sounds
SNTa44N % SN74145N 79 SN7425IN 9 XC22G  green 31 (526G green 3 -t w'  a w | Low Pawer - Programmable
SNT44SN ” SNZ414TN 1,95 SNT4279N 7 XCQY  yeliow 4181 XC526Y  yehow 41 49¢ each $3.95 eacl
SN7446N §9 SN74148N 129 SN7AZ8IN 225 170 dia. XC526C  ciear 481 4DIGIT - .5 CHARACTERS - D
SNT44IN 59 SNTATSON 89 SN742B4N  3.95 MVI0B  red 4% THREE ENUNCIATORS TV GAME CHIP AND CRYSTAL
SN7448N 79 SN74151N 59 SN74285N  3.95 088° dia -190° dia. 2.00" X 120" PACKAGE
SNT450N 20 SNT4152N 59 SNT4365N 69 | myso res 641 XCIIR rea 581 INCLUDES CONNECTOR AY-3-8500-1 and 2 01 MHZ Crystal (Chip & Crystal .’ 5/ t
SNT2STN SN74153N 59 SN74366M 69 INFRA-RED LED XC111G  green 481 T1001-Transmissive $7.95 includes score display. 6 games and select angles. etc. 9 se
SN7453N 20 SNT4154N £ SN74367N 69 Ao/t XC111Y  yellow 4181 R
SNTSAN 20 SNIATSSN 79 SNPABGAN 69 A4 16" tat XCUIC  ciear 451 T1001a:Praflxative 2 )(:?1)8 %40 EXA R :;ggdm b
4598 1.9 1 i A
MR Dam o2 oWl 5 5 e 8 s i
Di PLAY LED xR0 156 R2S7 299
Tveg POLARITY HT  PRICE POLARITY W oemce | XAASSS 150 JE2206KB 19.95 XR3O 1.2
(54000 7 C/MOS TO4070 55 [ MAN T Common Anode red R R T L PR | N () o XR1800 3 e ;gg
04001 2 Co4071 23 | MAN2 $ x 7 Dot Mama-rec 300 495  MANG6740  Common Cathooe-rec-D.D. 560 99 XRS5 i Y XR4154 ]
C04002 2 Co4028 & coa072 49 | waN3  Common Camoce-rea 225 25 MAN650  Common Cathode-red so o | XRSTGR %0 R2207 385 L &9
04005 119 04029 19 04076 139 | MANA  Common Catmode-red 187 195  MANG760  Comman Anode-red 60 99 o Jperos 5.20 KRG 208
04007 2% 04030 19 04081 23 [ MAN7G  Common Anode-green 30 125  MANG6780  Common Catnode-red w0 .99 ;": éegu :"-9 :"gz g;g XResS8 e
CD4009 49 CDs035 % CouDE? 23 [ waNTY  Common Avode yelow W 9 00T CommonArogend =1 w0 99 | XRUEHCN 3.85 Nhean) = XR4TI0 108
C04010 9 CD4040 119 £04093 9 | MaN 72 Common Anode-rec 300 9 LM Comman Cathode-red 300 % R - X8 10
cos0n1 P 04041 t.25 COA0S6 249 A MANT&  Common Camode-re0 30 125 ouror Common Anode-red 300 % M‘U 3.45 <
Cchap12 25 C04042 99 MC14409 1495 MAN 82 Common Anade -yellow 300 49 DL728 Common Cathove-red 500 149 TYPE YOLTS W PRICE
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73074 29 74C161 2.49 5097 150 Mcuaoeon 325 CAIIOT 125 | owssss 75 | MM5369 2.95 | MC4024P 395§ MDA 9801 124 @ Sov Fw BRIDGE REC 195
TOMC, T 75 IO T | casosor % CAMOIN 5ok 937 T seg MMSIB7/1998A 4,95 | MCAGKOP 635 wna 9603 128 2 200 FW BRIDGE REC. 195
LM1064 l'NEAR TN 39 JCAJ0RIN 200 CA%00N 350} CA LED anver 150 |CT7001 § 95 pMCAGIP O T % TRANSISTORS 2 0
e | B CEL AR (vznel - 35 1C SOLDERTAIL — L FILE (TIN) SOCKETS MPSADS 30 n308s 05 mns Hw
LM302H 75 oy A IM7IN 119 124 2549 50100 7543 50100 | MPSADG 51.00  ME30SS 100 2N3906 4100
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FREQUENCY COUNTER KIT
Outstanding Performance

Incredible Price $8995

SPECIFICATIONS:

Frequency range: 6 HZ 10 65 mHz, 600 mMHz with CT-600

Resolution: 10 HZ(» 0.1 sec gate. ! HZ (« ! sec gate

Readout: 8 digit. 0.4"* high LED. direct readout in mHz

Accuracy. adjustabie to 0.5 ppm

Stability. 2.0 ppm over 10' to 40' C.temperature
compensated

Input: BNC. 1 megohm 20 pf direct. 50 ohm with 60(

Overload: 50VAC maximum. all modes

Sensitivity 1ess than 25 mv to 65 mHz. 50-150 mv 10 600
mHz

CT-50 FREQUENCY COUNTER

CT-50

I8MSBY glagtionias

The CT-50 is a versatile and precision frequency counter which will measure
frequencies to 60 mHz and up to 600 mHz with the CT-600 option. Large Scale
Integration, CMOS circuitry and solid state display technology have enabled this counter to
match performance found in units selling for over three times as much. Low power
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation
Features of the CT-50 include: large 8 digit LED display, RF shielded all metal case, easy
pushbutton operation, automatic decimal point, fully socketed IC chips and input protection
to 50 volts to insure against accidental burnout or overload. And, the best feature of all is the
easy assembly. Clear: step by step instructions guide you to a finished unit you can rely on.
Order your today!
CT-50, 60 mHz counter kit $89.95
CT-50WT, 60 mHz counter. wired and tested 159.95
CT-600. 600 mHz scaler option. add 29.95
The UN-KIT, only

5 solder connections |

Here's a super looking ru(‘gﬂd and accCurate auto
ock.which is a snap to build and instali ( k
vement is completely assembled—you only solder
3 wires and 2 switches. takes about 15 minutes!
Display Is bright green with automatic brightness
cont es hi y readable
display. day or night mes 1N a satin finish ar
odized aluminum case which can be attached 5
ditterent ways using 2 sided tape Choice of siiver.
vk ] g‘ e {specify

Power: 110 VAC 5 watts or 12 vDC (« 400 ma
Size: 6'' x 4" x 2", hugh quality aluminum case. 2 Ibs
ICS: 13 units. all socketed

CB-1. Color TV calibrator-stabillzer $14.95
DP-1. DC prode. general purpose probe 12.95
HP-1, High irrpedance probe, non-loadir 15.95

OP-AMP SPECIAL

741 mini dip
B1-FET. mini dip, 741 type

— WIS

VIDEO TERMINAL

A completely self-contained. stand alone video ter-
minal card. Requires only an ASCIt keyboard and TV battery and super instructions. This
set to become a complete terminal unit. Two units s the tinest unit available
available. common features are: single 5V supply. FM-3 kit $12.95
XTAL controlled synC and baud rates (to 9600) FM-3 wired and tested 16.95
complete computer and keyboard control of cursor.
Parity error control and display. Accepts and gener-
ates serial ASCHt plus parallel keyboard input. The
3216 Is 32 char. by 16 lines, 2 pages with memory
dump feature. The 6416 Is 64 char. by 16 lines, with

12 hour |ormar $22.95 scrolling. upper and lower case (optional} and has :
DC $29.95 RS-232 and 20ma loop intertaces on board. Kits
HUV AL adapler $5.95 include sockets and complete documentation
RE 3216, terminal card $149.95

RE 6416, terminal card 189.95 h

Cowerjgass opl!on 5316081y js o5 Try your hand at buitding the tinest looking
RowedSIpplyli ) clock on the market Its satin tinish anodized
Video/RF Modulator, VD-1 6.95 aluminum case looks great anywhere. while six 4
Assembled, tested units. add 60.00 LED digits provide a highly readable display Thisis a
complete kit. no extras needed. and it only takes 1-2
hours to assemble Your choice of case colors
silver. gold. bronze. black. blue (specify

Ctock kit. 12724 hour. DC $22.95

FM MINI MIKE KIT

A super high pertormance FM
wireless mike kit! Transmits a stable
signal up to 300 yards with exCep
tional audio Quality by means ot its
built In electret mike Kit includes

ase. mike on-off swilCh. antenna

CAR
CLOCK

12/82.00
10/82.00

E—caesres

CLOCK KITS

our Best Seller
your Best Deal

Under dash
car clock

12 '24 hou 13

titul plastic case |ea1ure¢ 6
it EDLEDS.hig CC 1 y.1 YN } »asy
wire I K 1p. display blanks with ignition. and super
instructions Optional dimmer automalically adjusts

display to ambient ight level

DC-11 clock with mtg bracket $27.95

OM-1 dimmer adapter 2.50

o — - =

CALENDAR ALARM CLOCK

The clock that's got It all. 6-.5 LEDs. 1224 hour. Clock with 10 min. ID timer. 1224 hour.

snooze. 24 hour alarm. 4 year calendar. battery DC-10 27.95
backup. and lots more. The super 700t chip is used Alarm clock. 12 hour only. DC-8 24.95
Size' 5x4x2 inches 12V DC car clock. DC-7 27.95
Compiete kit. iess case (nOt available) For wired and tested clocks add $10.00 to kit price
DC-9 $34.95

PRESCALER '30 Watt 2 mir PWR AMP

Extend the range of your

Hard to find PARTS

Counter to 600 mHz Works
with any counter. InCiudes 2
transistor pre-amp to give super sens. typically 20
mv at 150 mMz. Specity + 10 or + 100 ratio

PS-1B. 600 mHz prescaler $59.95
PS-1BK. 600 mHz prescaler kit 49.95

Simple Class C power amp features 8 times power
gain. 1 Wintor 8 out. 2 infor 15 out. 4 W in for 30 out
Max. output of 35 W. incredible value. complete with
all parts. less case and T-R relay

PA-1. 30 W pwr amp kit $22.95
TR-1. RF sensed T-R relay kit 6.95

LINEAR (Cs

301 $ 35
324 1.50 723
380 1.2% 309K
380-8 75 7805
555 45 78L05
556 BS 7905
566 118 7812
567 1.25 7912
1458 50 7815

REGULATORS
78MG

FM WIRELESS MIKE KIT

Transmets up to 300
to any FM broadcast
radio. uses any type 01

nike. Runs © Fx.

Type FM-2 has added sen e

silive mike preamp stage

VIDEO MODULATOR KIT

Converts any TV to video monmitor
Super stable. tunabie Over ch 4-6
Runs on 5-15V. accepts std video
signal. Best unit on the market!

>omplete klt. VD-1 $6.95

SUPER SLEUTH %

A super sensitive am

piifier which will pick o
up a pin drop at 15 feet!

Greatfor monitoring baby's room or
as general purpose amplifier Full 2
W rms output. runs on 610 15 volts

3900

CMOS ICs

4011
4013
4046
4049
4518

50

20
35
185
40
125

TTLICs
74300

7447

7475

7490
74196Ti
SPECIAL ICs

uses B-45 ohm speaker 5369 175 11C90
omplete kit. BN-9 $5.95 TRANSISTORS 10116

2N3904 type 101 00 4511
POWER SUPPLY KIT 2N3906 type 10,100 5314
Complete triple regu

NPN 30W Pwr 3/1.00 5375A8
lated power Supply prc

i PNP 30W Pwr 3100 7001
vides variable 6 10 18 2N3055 60

FM-1 kit $2.95 FM-2 kit $4.95 TONE DECODER

A compiete
decoder on
COLOA ORGAN/MIISIC LIGHTS o S PO
See music e alve! 3 ditterent Features.  400-5000
Jhis ficker with 5iC € Hz adjustable range wia
for lows. one for the mid-range and turn pot. voitage regulation. 56
Usetul for touch-tone decoding volts at 200 ma and + SvVat1
ndivid Jstable. and drives tone burst detecton. FSK_ etc Can Amp. Excellent (0ad regulation
up to 30 W (uoa“ r parties. band also be used as a slable tone en good filtenng and small size. Less
« coder Runs on 5 to 12 voits transtormers. requires 6.3V » 1 A MRF-238 RF 1195 Jumbo green
Complete ML $7.95 omptele kit TO-t $5.95 and 24 VCT SOCKETS Jumbo yellow
= Complete kit. PS-3LT $6.95 8 pin 10,200  Mini red
WHISPER LIGHT KIT . 14 pin 10/200  Micro red
LED BLINKY KIT Annteresting kit. small mike picks SIRE KIT 16 pin 10 2.00 BiPolar
A great attention getter which alter up sounds and converts them to N 24 pin 4200  FERRITE BEADS
ely. 112 Jse ight The louder the sound the Produces upward and downward 28 pin 4,200 With info. specs 15
tor name badges. buttons. warning brighter the hght mpletely selt wailcharactenstc ot a police siren 40 pin 3/ 200 6 hote balun
panet lights hing' Runs on 3 t ntained. includes mike. runs oOf 5W peak audiooutput. runson 3-15
t 110VAC. controls up to 300 watts volts. uses 3-45 ohm speaker
ymplete kit. WL-1 $6.95 Complete kit. SM-3 $2.95
teed or money

TERMS: Satistactio
PHONE ORDERS CALL & refunded. COD. add $1.50. mum order.
$6.00. Orders under $10.00. add $.75. Add
(716) 271 '648 5% for postage. insurance. handiing. Over-
EEEE seas. add 15% NY residents. add 7% tax

4059 + N
UJT 2N2646 type 3/2.00 7208

FET MPF102 type 3:2 00 LEDs
UMF 2N5179 type 3/2 00 Jumbo red

el ¢ $2.95

rsmsey elecironics

BOX 4072, ROCHESTER, N.Y. 14610

RADIO-ELECTRONICS

CIRCLE 42 ON FREE INFORMATION CARD
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VA Zilog

78000/1 $195.00 16 Bit CPU with segmenied address
space (o § Megabytes.

Z8000/2 $150.00 16 Bit CPU with non segmaenied sddress
space (o 84K byles

I80-CPU 2.5 Mz
Z80A-CPU 4D MHz

Z80-PIO0 2.5 MH:
ZO0A-PIO 4.0 MH2
I80-CTC 2.5 MMz
ZO0A-CTC 4.3 Mhz

280-DMA 2.5 MMz 526 85
ZO0A-OMA 4.0 MMz $332.60
ZB0-810/0 2.5 MMz $16.00
ZB0A-SIO/Q 4.0 MMz $39.50
Z80-810/1 2.5 MMz $36.00
ZBOA-S10/1 4.0 MMz $39.50
280-S10/2  [2.5 MHz $38 00
ZBOA-SI0/2 4.0 MMz $29.50

$9.95
$11.95

$7.20
$8.40
$7 20
$8.,40

MOS MEMORIES
MOS Static RAM's
Part No. Price

2101 Ireq s19s

1K 22 PIN
$1.19

£9¢ 0.94
$2.50
$2.50

2114 g 8875
4K (1K x 4) 300NS
MOS Dynamic RAM's
Part No Price
$3.50

$10.95

Metal Power Transistors
Homotaxial - Best Quality

2N3054 60V NPN TO-66
2N3055 70V _NPN TO-3
2N3442 160V NPN TO-3
2N3TT 50v NPN TO-3
2N3772 195 0oV NPN TO-3
2N3773 250 160v NPN TO-3

6810 . K 4K f|Kmdg~zs7ve PIN
6820 Universal SCR 2165
C106D .34 5.0 AMP 400V TO-220

MICROPROCESSOR
CHIP SETS

Part No

6800
6802

Part No Price

8080A B85 $5.95
8085 12.95

8212
8214

350n8 ({256 1 4}

3.45
3.95

16K -
16K (16K 1 1) J00NS 16 PIN

8216
8224
8226
8228
8238
8251

3.25
2.95
2.25
3.98
4.75
5.75

6821

6850

6852
SCP1802LE

SCP1824LE
SCP1852LE

---------.~

EPROM’S

TMS4060-

4K (300 NS) ap&
TMS4060-20

4K (200 NS) 22 P

PatNo.
AY5-1013A
AY3-1015

IN

$3.95
$4.95

UARTs

Price
$4.50
$5.50

8253
8255
8257
8259

14.95

5.75
10.95
14.95

SCP1853LE
SCP1854LE
SCP1856LE
SCP1858LE
SCP1859LE

Special
of the Month

C1702A-6 $4.95
256 x 8 15us

c2708 $9.95
1K x 8 450 ns

TMS2716 334857_$29.95

16K (2K x 8) 450 ns
(3 power supplies) T.1. \'ersion
C2716/TMS2516 _5a4985 $47.95
16K (2K x 8) 450 ns

‘ (Single 5V supply - intel version)

LT T T T T T T 11 g

1K CMOS RAM

Price
5101 $a:50 $3.95
ASONS (L ow Power)
4K CMOS RAM
Part No.
P4315-45L
" . 1) 430 MY
SHIFY REGISTERS
$4.95 3342PC  34.95
$5.95 3347PC  34.95

Part No

Price
$14.95

3341PC
3341APC

“TTL”
We are overstocked
SPECIAL OFFER
Major Manutacturer TTL

Quad 2 Input Nand gate 0/C

8 Input nang gate

Quada 2 input nand butter

Dual 4 1nput nana bulter

Excess 3 1o decimal decoder

Exp dual 2 = 21nput and Or invert gate
Exp 4 x 2.npit and OF invert gale
Dual 4 input expander

4:2-3-2 Inputl and Or Invert gate
4-2-3-2 Input ana or invert gale 0/
2 Bt binary fult s0ce

Dual 2 10 4 line decoder/demullipiexer
Preseltable decade counler

Look ahead carry generalor

4 Bit Parallet in. parratiel out s/r
Quad 2 input nor gate

Quat 2 input nand galte o/c
Hex/inverler o/

Trple 3 input nand gate o/c

Triple 3 input and gate 0/¢

Duat J—K masier siave fup top
4-2:3-2 Input and of invert

Duat J-K neq edge trig. tip Hop
Duat J-K neg edge trig. thp flop

4 Bit arithmelic 10g:C unit

LE.D. LAMPS

LED203 T-Y 3mm Red
LED21Y 1 3mm Green
LED212 1 3mm Yellow

T
T
LED220 T-1.3/4 5mm Red
T
T

LT T T T T R 1 1

LED222 1.3/74 5mm Green .
LED224 1-3/4 5mm Yellow

DISPLAYS
~ommoOn Cathode
Common Cathode
Common Cathode
Common Anode
Common Anode
(high baghiness
Common Cathode
{righ brightness}
Common Anode
Common Cathode
Common Anode

ISOLATORS
Qua3l Opto isotator 1500V
Opio Coupler 1500V
Opte 1sot8tor
Duai Opio 1solator

4156N
4176N
4182N
4195N
4HO2N
ar03IN
4HOSN
4HI2N
aH15N
4HTIN
AHE5N
AHT1IN
AH11IN
4H1BIN

1979
IC MASTER

Complele ntegrated i

pages
data selector Master guide “New

e lat ing -
o Special

MA Offer”
$27.95

MANT3A 300
FND357 3%
FND500 500"
FNDS07 50T
FNDS60 500

2500

1979

FNDS67 500

630
300

OL747

FrrB333333BBBRI

500V
1500V

Texas Instruments

]
Low Profile Sockets t

Lowest prices anywhere [or the {
highest quality, an unbeatable combination.

QOver one million pieces 10 Stock
Contacts Price Contacts Price
22

VOLTAGE
REGULATORS

7800UC Series
{T0-220 Pias

High Current (TO-3)

78HO5SC  $4.92
78H12SC  $5.07
78H1SSC  $5.07
78P0SSC  $7.56
78HGKC  $5.75
T9HGKC  $8.32
SH1605 $12.22
SH1705 $7.56

S voits/S amps

12 volis/S amps

15 vols/S amps

5 volts/10 amps

5V-24V/5A Positive Adjustable

- 24V 1o 2.11V/5A Negative Adjustabie
3V-30V/5A Ad] Step Oown Switching
SV/SA Fized Positive

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN

22 PIN

24 PIN 24
28 PIN 28
40 PIN 40

Positive 1 AMP
) 5.6.8.12. 15 18, 24 volts

$0.99
Data Avanabie on Request

71T

Prices in this ad are valid only until Nov. 30,1979

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over the counies sales, MINIMUM ORDER $10 00 ® ADC $200 710

12 Mercer RO.. Natick, Mass 01760 MA &

Betind ZoyrebadiAras COVER POSTAGE & MANDLING o

Telephone Orders & Enquuries (6171879 0077 Foreign cusfomers please remit paymeni on an (<3

infernalional bank dratt or internelional posial m

money order in Amencan dotars Z

4800 DUFFERIN ST BAXTER CENTRE 307Q RMNGSWAY %

MONTREAL. QUEBEC DOWNSVIEN. ONTARIO 1050 BAXTER ROAD VANCOUVER 8 b o]
HaP 2KS M3H 559 OTTAWA ONTARIO

Tel (514)735 6425 Tel 1161669 1115 K2C 3P2 N T - =

Tel 1613)820-9471 L E-EEEN o

©
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SEND FOR OUR FREE FLYER
THIS MONTH'S SPECIALS

20 VOLT B AMP TRANSFORMER
Ideal for computer power
supply. Triple primary.
Size 5-3/8 x 3-1/8 x 3%. (o Me. 1208

Associates, Inc.
Newton N.H 03858

SURPLUS OFFER
) i

LASER DIODES
Type | 4 watt  $5.85
Type Il 9 watt 7.95
Type Il 25 watt 24.85 ot Mo 1136

from Features x-y servos for graphics, etc. in-
cludes edge connector pin-
out drawing plus all circuit
diagrams. These territic
Selectric-based printers
were part of an electronic
word processor system and
may be used as an elect
ronic word processor/lype-
writer or even a terminal.

BIGITAL COMPUTER
REEL TO REEL TAPE NEADS

Matched set play/record
& erase, Brand new fac-
tory packaged. Cat o, 1378

JoYsTIcK

Four 100K Pots Brand
new with chrome handle
360° rotation. Cat Mo 1411

TERMS: Add Postage
MiNIMUN ORDER: $10.00

Mastercharge and Visa accepted

~ [N
P.O. Box 2361R )
Woburn, MA 01888

TEK-EL Corp. [ 4
NEW RETAIL STORE

27 GILL ST, WOBURN, MA 01801
Store & warehouse open 9-5 Sat. 9-1
Tel 617-935-7328

CIRCLE 40 ON FREE INFORMATION CARD

N

CIRCLE 21 ON FREE INFORMATION CARD

Features IBM "SELECTRIC

735 top quality print:
er. orig. priced at over
$2500.00 EACHN Shipped
complete with schematics.
AS-IS. 'whote. D.C. stepper
driven carrier & platen.
Model "B’ Prinier/Plotter .Only *359.00

Model A" Printer/Typewriter

Similar in appearance to the Model ‘B". the "A" version otfers type-
writer capability immediately. and s a standard IBM 735 printer.
Needs only +26VDC to activate shiit (capitals) and tab solenoids. This

has the esc and platen control. Used in
word processors, good condition. AS-1S
Model ‘A’ Printer/Typewriter +389.00

Limited supply. Call now 10 resarve your prnter. Prices do nol mclude
shipping and handhing.

RS-232C CONNECTERS

v
7 B
‘ Removed from equipmeni, other
; wise hig-new Specity male or
temate lype Soldes ‘Cup’ conn’s
o & S

ONLY *2.59 ea.; 2/'5.00

UNIVERSAL ACTIVE FILTER HYBRID
Identical to Nat'l AF-100-1CJ. State-variable filler hybrid w/d on-
board op amps, capacitors, etc. A complele active filler with hipass,
bandpass. lopass, and notch oulputs. Makes simple, low disto
sinewave oscillator. Easily tuned with 2 ext'l resisiors or pots
Range DC-10kHz. With data Only '4.95¢a.

CFR Assocletes now stocks many exotic computers
printers & other peripherals.

Catt us for furiner inforn Ramember 100. we

eCentronics sDiablo «Wang Labs eMemo:

1 accept collect catls
COC +Select:

sMinimum Order: §15 00
«MC. VISA. & C.0.D Accepted sPhone Orders Are weicome
SATISFACTION GUARANTEED
(603)382-5179 -
We have many unusual 8nd uniGue bargains in our CATALOG
Send a stamp or 25¢ lot postage lov a FREE COPY and get on our mading st

CIRCLE 52 ON FREE INFORMATION CARD

C/MOS (DIODE CLAMPED) 2N6233-NPN SWITCHING POWER

Bl . e - 98 MRAF-8004 8 CB AF Tranistor NPN
on P i
PRt R s R S X 2N3772 NPN 5/ TO-3
s 4078 80 40 2 T4C180 - 1.20 2N 1546 PNP GE TO-3
A% 4079 - 95 4820 - 100  24C163 - 1.00 TWATTLD-65LASER DIODE IR $895 2N4908 PNP S, TO 3
BoGom m ree - 3 veam 1w 2N5086 PNP St 1092 2
B b eama el il Ao (SS2000 S 2N3137 NPN SI RF
120 40 85 7410 7 ucus - 10 Laser Diode {Spec sheet included) $24.95 .
100 4088 - 43 74Cle - 130 1CH97 - 130 2N3919 NPN S TO-3 R
a5 4046 - 198 J4CH0 - 2V TaCHEd - 140 MINIATURE MULTI-TURN TRIM POTS INT420 NPN Si TO 5 3/
105 et . 78 74CA2 - W0 140801 0 100, 1K, 2K, 5K, 10K, 20K. 50K, 2N3767 NPN S, 10 66
B GmcCio reos D W racenem OOk I e oA .75 saah S200 2N2222 NPN S, TO18 2
10 aom) - 1h0 7eca3 - 130 2N 3820 P FET 5 s 2N3055 NPN §: TO-3
110 40ss 17 vaces o 2N 5457 N FET HPT: 2N3304 NPN S, TO 92 6
w s % tew o w 3 Y > 2N3906 PNP S T0 92 6
Z pies - 2N5296 NPN S, TO-220
EPO X — ER 900 TRIGGER DIODES 451 3 ¥
EPOXY glass vector board 2N 6098 PROC, LT g *g 2N6109 PNP S, TO 220 F
1/16" thick with 1/10" spacing —TE;WA.-—; AOAED g"%ﬁﬂ“il .N..PN..SIL )5 2

DUr mew Prototyinig b

Yo ALIT2 TEAZACT W aez

PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridges [INTESIG T

s;"??. BPIN 17 24 PIN 35
s "_00 14 PIN .20 28 PIN 40
$ 75 16 PIN 22 40 PIN 60
S 100 18 PN 25

S 100

s 55 POWER AMPS

S 1.50 $ 1010 G 10 WATTS $ 7.80
/$ 1.00 $:1020 G 20 WATTS $15.70

s 0 S, 1050 G 50 WATTS $28.5

$ 1.00

s .60 TANTULUM CAPACITORS
/$ 1.00 22UF 35V 5/$1.00 6.8UF 35V 4/$1.00
16 1.00 A7UF 3BV5/$1.00 10UF 10V  $.26
S Koo 68UF 35V 5/61.00 22UF 25V  $ 40
S ";g 1UF 35V B/$1.00  15UF 35V 3/$1.00
P 2.2UF 20V 5/$1.00  30UF 6V 5/$1.00

3.3UF 20V 4/$1.00 ,150UF 15V  § 95
4.7UF 16V 5/$1.00 68 UF 15V S S50

00 TR ATATU AVAT 8

TTL IC SERIES

913 CHARAL. GEN P, 8% ek paom L L TRCUITS
pELEE = S o 222 0 4 3gn cOtmeTtor with V8- 15 LM 201 ~.75
P 100 PHOTO TRANS $ 50 - o e O
RED, YELLOW, GREEN )? o » = L™ 308 vg
» arionvasr LARGE LED's. 2 6/$1.00 " -c % 5 M1 ”n
®  rmiems &= TIL-118 OPTO-ISOLATOR $ .75 " R Bt I ETRRE ]
0 NI TELEOVME @ aIT AD MCT-6 OPTO ISOLATOR $ 80 o el o 2 @ LM 324 .95
1 comvemr - 1 WATT ZENERS: 3.3, 4.7, 6.1, 586, 9.1 » - m » b e o0
R Y [ 10,12, 15, 18, or 22V 6/$1.00 - - B ] Lm 358 70
Fol = b= M 65714 7 x 9 cheracter gen . $10.75 0 L= - = e e
m . n row0 w0 ey a
ety o g E=eie 3 @ o Tom
2195100 oYM man = o o= n e 0 e - 1 > LM386 B0
UPDIC 1 a8 S14T, mam R S TARs 3 £ -» e o, 4n L~ ™ a7 128
B mrae 802 2 moE ommo'p 2 g 3
» o
Silicon Power Rectifier 2 T e S a2
8" DISKETTES — HARD SECTOR - RN RC F e e
$1.75, 10/$16.00 e % o 2 L;osse afoso
" -
. = oty oot « s68 2
CRY: ) RIBBON CABLE o oY 3 o 586 140
o MR oty orae | fuATicovon cobem: & ERD nEr . < 87 et
4.000 MHz 8.000 MN2 aay R:o,“e, ool ” e 3 W 13
357 MMs 10.000 MHz 40 cond. - .7%/per foot 3 ; b
5.000 MH1 20.000 My 50 con 90/per foot < 219CH a0
000 MH2 M1C o v 30
UNIVERSAL 4KxB MEMORY BOARD KIT LR 14 pin headers 3/$1.00 0, Mg
$69.95 <
32:2102.1 fully butfered, 16 sadress lines, on |0 L 163100 38000000 MM538TAA CLOCK CHIPS $5.95 A %0
» basrd decoding for any 4 of 64 pages RS232 08 25P mate $295 M7001 $2.50 1888 65
O 44 plin buss, May be used with F.8 & KIM CONNECTORS DB 255 temate $3.50 MMS311 2R e
o= \Bed
> T J HOODS $1.50 NO 30 WIRE WRAAP WIRE SINGLE e 013 53
5 diameter 4V at | AMP REGULATORS STRAND 100" $1.50 TRIACS SCR'S
@a a4~ ¢ 60 LED READOUTS 323K -5V 3A. .$6.75 340K -12,15 ALCO MINIATURE TOGGLE SwI PAV| 1A |
FND 359 C.C | YA [ 104 | 254 18A |6A | 35A
| nf FCS 8024 4 digt oL-707C.A. 3" § 75 [l 309K $ 1.60 or 24 V MTA 106 SPDT 1 100] a5 80 155 . AF W]
6] C.C.8" dnotay  $5.95 DL 747 C.a_ 6" $1.50 ll 723 $.50 3407 -8,6,8,12 MTA 206 OPDT Hil-20 200] 80130 [2.10
L FND 503 C.C g : g: HP3400 8~ CA $1.95 3207 15 18 or 24Vv$ 1.30 MTa 206 P-OPDT CENTER OFF ¢ ¢ g3 T Y RIC E D) ';g “_‘: 'iﬁ
] END 510 C.A 8 5 $1. 6,12, 0r 16V 19MG $1. MSO 206 P.OPDT CENTER OF F 30| 1904 1 X
= ORI & o HPBacE BiICCl $0:95 . 12, or . 78 MG or $1.35 UEVER SwiTCh s 1.85 6001 2001218 | .4.30 1.80 1 380
1}
(]
(@] Torms: FOB Cambridge, Mass.  Send 25¢ 1os our catalog leatuting SO L| D STAT E SA LES WE SHIP OVER 95%
é Order. Teansistors and Rectifiers P O. BOX 740 OF OUR ORDERS THE
', 145 Hampshite St.. Cambridge, Mass. M DAY WE RECEIVE THEM
Order $5.00, CUD'S $20.00 SOMERVILLE, mASS. 02143 VEL. (617) 547-7053
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COMPUTER
PRODUCTS

APPLE/EXIDVIEXPANDO
TRS 80 16K-UPGRADE KIT
16K with Jumpers & Instructions

«X 4‘“ v»‘
o o

STATIC\ |RAM BOARDS
Now

$-100 32K {uses 2114) - ¢ -

ASSEMBLED Ki for either Level | or Level N $74.95
450ns.  599.00 450ns. * 16K for Apple Il Upgrade
250ns. 699.95 250ns. 599 95

Special: TRS80 Schematic
Expansion Interface Schematic

Bare Board 4995
Bare Board w/all parts less mem. 99.95

$-100 16K [uses 2114} KIT (exp. to 32K)

TRS 80 TO $-100

ASSEMBLED 450ns.  279.00 PET TO S-100 ADAPTER

450ns.  325.00 250ns  299.00 Allows Pet/TRS 80 to be Interfaced to
250ns.  375.00 P popular S-100 Bus

Bare Board 49.95 Petto S- voo Kit $189.95
LOGOS I 8K Assembled $269.95
ASSEMBLED TRS8010S- 100 HUH 8100KIt ... $275.00
450 ns. 169.95 KIT 450ns. 12595 Assembled. $355.00
250ns.  189.95 250ns. 14995

Bare PC Board w/Data $21.95
Now over 1 year successlul field experience
"Special Otfer” Buy (4) 8K 450ns. Kits $117.00

FLOPPY DISK DRIVE
1. VISTA V-80 MINIDISK
FOR TRS-80
# 23% More Storage
Capacity-40 Tracks

* 40 track patch now avail
* Faster Drive

Up to 8 Times Faster
2 Drive Cable Add $29:95
4 Drive Cable Add $39.95

2. VISTA V-200 MINI-FLOPPY SYSTEM
# 204K Byte Capacity % w/CPM, Basic “E’

# Double Density Drive
# One Double Density
Controller w/Case & P.S 599 °°
Add to your EXIDY, HORIZON,
and other S-100 computers.
V|STA V-1000 FLOPPY DISK SYSTEM
2) Shugart 8" Floppy Disks
mrol er Cavd Cable, 7-1000
* CPM& Bas-c“E 189600
Instructions & Manual
MPI B51-5%". 40 tracks
Siemens/GSI FOD100-8 8"
Shugart 800/801R 8"
PERSCI Model 277 Dual

Case
Shugart SA400-5%", 35 tracks.
WANGO/SIEMENS 5% Drive

KEYBOARD ASCII ENCODED

One time purchase of
NEW Surpius key-
boards. From the Singer
Corporation. The
keyboard features 128
#ASCIl characters in a 63
key format, MOS
encodar circuitry *N” key
rollover, hghted shift lock, control, escape and
repeat tunctions. Lid Qly 63 KEY $59.95

UV “Eprom’’ Eraser
Model UVs-11E 569.95
Holds 4 Eprom’s at a hme
Backed by 45 years
expenence

Model $-527...5265.00
Protessional Industtial Model

TARBELL FLOPPY INTERFACE
 Z80/8080 S 100 Compalible « Uses CPM
Assembied for Shugart SALE $229.00
Assembled Other Drives $269.95
$179.95
$36.95(Doc. Aad $10.00}
00 Documentation Add §20 00
Vista Double Density 5% Controller Assem. $299.00
SD versa Floppy Kit. $159.95
SD Versa Floppy Assembled $189.95
Tarbel Cassette VO Kit
Sale % 1771-01 Floppy Chip

BYTE USER 8K EPROM BOARD
* Power on Jump * Reset Jump
Assembled & Tested
g:veu;ErBrgt
re ard $21.95
EXPANDORAM MEMORY KITS Special Ollev Buy 4 kits only $59.95 each
MR-8 8K w/1K Ram $99.50
$99.50

# Bank Selectable # Uses 4| 150r4116
0 n. MR-16 16K w/1K Ram
$59.95

* Write Protect * Power 8VDC £16VDC EPM-1 4K 1702
* Phantom * Lowest Cost/Bit EPM-2 2708 or 2716 E $69.95
U BOARD

Ki
Expando32Kit(4115) Expando64 Kit(4116) Z-80/Z-80A/8080

1 a
125 g:gg.% 33? ggeg gg # On board 2708 w 2708 included {450ns.)
4 48K Y % POower on jump % completely socketea
52: gggg% GEK gggg 8g Q_SSGMDIEG and tested g:gg gg
03

Bare PC Board $ 34.95
IMS STATIC RAM BOARDS o Bl » For 4MH: Speed Add 51500
# Memory Mapping  # Low Power <® 8080A Kit $ 9995
#* Phantom * Assembled & testea B8080A Assembled $149 95
ReCommended by Alphamicrosystems

w

O ~ND O S

290.00

250 ns. 450 ns g—ioo Mod'n;IERSOARD SPECIAL
8K Static $209.00 $189.00 siot expandable w/9 conn
16K Static $449.00 $399.00 reg $69.95 NOW $52.95

32K Static $799.00 $699.00

TARBELL FLOPPY CONTROLLER
Card assembied and fested for use with Shugarnt
Drives $ SALE PRICE only $229.00

ANADEX PRINTER
ModeIDP -8000 compact. Impact, parallel or
serial. Sprocket feed, 80 cols,
84 lines/min.. bi-directional.

New only .$895.00

ACOUSTIC MODEM

e
VERBATIM™ DISKETTES | CAT: ~=0
*_ 5%"Minidiskettes w Bell 103
Sonseétor, 10 Sector, 18 SectOr Answer, Onginate  $198.00
$4.25 Each, 10/39.95 \,
# 8" Standard Floppy Disks # O ACOUSTIC COUPLER SPECIAL
Soft Sector, Hard Sector ov AJ MODEL A30

SPECIAL PURCHASE
OF SURPLUS UNITS
AVAILABILITY LIMITED

$4.50 Each, 10/41.95
*Add 4.95 for 10 Pack in Deluxe Disk Holder

$29.95

DATA BOOKS ¢ COMPUTER BOOKS
mrDlCMn.a: 4995 Intel MCS 80 Manual. 798

9600 MPU Module w/6802 CPU .00 T csteoia A
9601 16 Siot Mother Board. 175.00 NS0, (imats % w'l; 8080A mnf.:l“ $9s
9602 Card Cage (19" Retma Rack Mount) . .. 75.00 NSC Liness Agp Noles It 195 AMD Schottiy Databook .4 98
9603 8 Siot Mother Board 100.00 Nssg suos e»la.l‘ggs/é.sé::n ?::
3370 Uiy Broomong tows - “3oco M Ml |48 el {8
9616 Quad 8K Eprom Module e ety ey SomeoijO
9620 16 Chlannel pay%leé(:/o Module ... 295.00 PEEgN
9622 Serial/Parallel I/ mbo . Vol
9626 8K Static RAM Module 295.00 ot fo Mirok Vol |
9627 16K Static 450ns 495.00
9630 Card Exn;nder 7 68.00
9640 Multiple Programmabie Timer
(24 me's, 395.00 Vol 1l Some Reai MLOPFocessors w/Binder
9650 8 Cnanne) Oupiex Seval /10 29500 e peon De e e Bnsey
96103 32/32 /0 Module SALE ¢ DILITHIUM COMPUTEA BOOKS ©
96702 32 Point Reed Relay Module. 350.00 Saiionn apues
8800 BARE BOARDS wumrmw Expenments
9620-0 $45.00 96030 27.00 i s
9626-0 45.00 9600 55.00 Peanut Butler 8 Jesy Gude 10 Compulers.
9650-0 45.00 96103 5500 8080 Mactune Language Programmng
9601-0. 50.00 96702 55.00 Home Computers Vol | Hasdwere

Also AMI EVK System i Stock

P.0.BOX 17329

SedSI ?

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quality Factory tested products only, no re-tests

Ov fallouts. Guaranteed money back. We stand hehind ourgoducts

MICROPROCESSORS

280
2806
V7 6;
AOAOA AMMr 99
SALE 6085 19.08
295

£

383
°
2

SUPPORT DEVICES

AM 9511:1 300 ns 24500

M M 5

s

of 995
1495
995
1498
2995
a9 98

6 28 1 8 RAM

1095
1854 Uan. 95
6 X

998
7495
nlsux (18 Py 695
4050 4K 1+ 1 {10 Py a
4060 aK » 1 (22 P a
4096 4K 2 1 {18 Prn 395
2104 3K . 1 (16 Py a
27 4K 4
261 98 103
98 a08L 4
95 6605
$260 495 660
1248
PROMS
6
3
2732, )9
4495
2998
W 5610 5
SALE 82233238, 298
625118 512 1 B(TS) 1695
8251233248 250
as %
50
n?suosn.noa 650
NSC DM787832 .8 295

CHARACTER GEN

MEST1 s

MC
MCMES7 TA
MCu6sTa
UARTS/USRTS
0144161 h 695
5
IME402 7.9%
M6403 895
9.05
BAUD RATE GEN
MC13411 1198
ar 149
wo 95

KEYBOARD ENCODERS

A5 23 1375

AYS 1600 378
HDO16S5 995
74C922 895
7aC923 995

A/D CONVERTERS

87 Binary 1350
a7 1 Bnary 200
8 1S 1350
G oh 10 Fieq Cone 72%
8750 3 1395
1 = 95
140818 8 (=t 595
DACOI AD e

TWX:
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CATALOG NOW AVAILA

for your copy of the most complete catalog of computer products. A must
for the serious computer user.

STATIC RAM HEADQUARTERS SOCKETS

a 2099 100 )
2¢ P9t 2
« TR E
0 34
Phovi
6 $ P W2 [ 5/
5 b P vt 8 P § 1
4 Pun W ' 4% (22 Y. ]
67
99 8 TEXTOOL ZERO
404474041 480nu. 7 50 3 .. TION FORCE
EMMA200A % 8rs 795 l“oscEKRETg o
EMMaa0? 9 728 6258
EMMAA0 50 1150 995 | 1epn s 580 24P $750
0 3 795 125 | a0 Pin$1625
32
AMDO 1404 o9
ok T A 3 ot > | CONNECTORS
o At " 126 | oB2se ms232, 3z
- g 2 8255 Famae 3rs
' 125
e s B il $6 50
19 64 4 20 | 220as ww s xim 295
25110 9¢ 43/86 WA S/T. MOT 650
127 Low Pows State 14 50/100 5100 Connecior w425
2127 Low Powgr 4K Statc 1495 ea ST Dord 073
CHARGE COUPLED DEVICES
Ton Mo ke CTS DIPSWITCHES
fe hnciogy at 8 rea age Appice- | CTS2064 S175 CT5206:8 $195
e AuspieG win ¢ ander Quanedy nnbo crszoes 5175 gszos-?os;s;’
$18.95 each (reg. 43.00) =
CRYSTALS
Mwcroprocassor Timebsses TV Geme NAKED PC BOARD SALE
Frequency Price frequency Price ::&::Pu Mhace) ;i:gg
SR8 60MM,
H - 35 | 9% Swanc AAMogos 2195
- 3 495 | 16K Statc RAM2114) 2095
e a9s 32K Stac RAM 12114) 4995
" . 4 Flopoy 1O Tartein 995
495 Cassene 17O (Tarber 2995
M oM 495 BN Egrom uvoe, 2195
* 195 13 432M» 598 Y
; s T 95
POM 45 34 9%
4 M 595
;« 595 | ACPPioraBo IMConn) 2795
Wb 395 | vector 8800 Proto 1995
¢ 1295 | veclor8803 11t MB 2995
ACP Estencer wiConn 1895
DISPLAYS/OPTO/LED'S ectace ISSM
* 7SEGMENT o CALC + CLOCKS +
o Ca1 300" Rex 99
9 99
Reo 99
.72 WAVEFORM

1 Bubb s
9Dgt Panaper Dispiry 405

ay

Ciock Modue
o Muoo: wiRed Filter
MAI0024 LED 12 tw. Clock Moduie

* MEX DISPLAYS o ENCODED mlmn »

HP 5082-7340 Red +eucecnal
HP 5082-7300 Aed Nymenc

175 GEMNERATORS

TIL 306 Numenc wiLoge 895 TV INTERFACES
TIL 308 Number wilogie 295
TiL 309 Number wil.ogc 895 Puevere 830
TIL 311 Hexadecmal 1295 TV') Vioeo intertace 895
MAN 2A 320" Red Apra-Nument 595  MCroventer 3300
MAN 104 270" Red Aipha-Nument 895  MAR Mooulator 1500
SPECIAL PURCHASE
{while supply lasts)
21L02-4 (450 ns) 100 @ 99¢ ea.
21L02-2 (250 ns) 100 @ $1.15 ea.
TMS4060 NL 4K Dynamic RAMS
(pullouts) $1.95 ea.
1488 Line Receiver 100 @ 75¢ ea.
1489 Line Driver 100 @ 75¢ ea.
1489 House Marked 100 @ 50¢ ea.
1496 L Demodulator 25 @ 75¢ &a.
COMPUTER SPECIALS
LST  SALE
Appie Il Plus w/16K 1195, 990. | 1PSI 1620 Diable n03295. 2695,
PET 2001-16N 895. | Anacex DP 8000 995. 895,
Exdy Sorcerer w/BK 895,  795. | Centronics Micro P1 595, 395,
Compucowor Il w/BK 1495, 1395. | Centroncs Mcro §-1 595, 525,
Cromemco Sys il 5990. 4990.| Soroc 10 120 995. 850
HOMZon § w/16K 1599, 1349.| Teletype Mode! 43 1349, 1150,
TE# P1208 w/32K HiPiol Piotter 1085. 899
dual floppy & CRT HiPIot Digitizer 795. 735
(1 avail } 4995 2995 | Intertube It 895. 78a.
Pascal Mcroengine 2995 2395
* LED's ¢ OFTOISOLATEAS o TV CHIPS/SOUND
€ " v J An:sw- 6 Games BW.  $495
4N25 Proto XSTR HFE 250, 30V AVJSGOJ-I Roaace Game 835
N33 Dacington 0 AY18605- 0 Game 950
tlense  SALE 4 AY38606-1 W.peout Game 950

MONTHLY IC SPECIALS

L£13508 JPET Aniog Mui 8 b
ICM7208 Seven Decade Counter
M7207 Osc -|o4 Conirotier
ncmu-s Precison Sto/Watch Timer
ICLT107 3% Dwgit A/ LED
ICLB211 volage Relerence
LM390 Battery OP. Audio Amp
LM1850 Groune Faunt IC

DS3625 Dusl Mos Sense Amp.

AY18607-1 Shooting Gatlery 895
4x38910 Gumin, Ccher Souna
1205

898 sNTBaTITI Sourd Genecno 385
1795 MMS320/21 TV Synch Gen 995

.95  MMS5169 Prescaier 398
2295 LM1889 RF Moduiator 395
1495 MM571000 NSC Color TV

195 695
3100 MMS7104 Cioch Gen 3
2160 RF Modulalor wiucko 895
31,00 -
/100

naer $
250 oage o ove 100
2 5o handung 4 postage M

uouu 4/19.95 YOV4TECLRam 995 hage Mot 3 Amevan Eymen
488 2/199 LFISEHBFet . W19  COD axeiied » 2% Setosi Cdk

22 Pin S/T Socket ‘.')rl 00 Mcuusos 895 10ma Resatents add 6% Ian Forean

8223 Pre 199 Orders acd 8% naiing Al Darts

MKS5014 Caic. zngg ulom 6/19% onme taciory tesied guaranteed

741418 3199 75452 8/499  Add 35 cems tor Data

a128/8728 239 T4IN-14 10/199 Ma

25HB0 995 585CN 199

8281 50 558CN ERE]

Phone (714) 558-8813

910-595-1565

-range wAROut notice.

Santa Ana, CA 92705

Retail Store Open Mon, — Sat.
Located at 1310 "B" E. Edinger,

6461 H3IBWIAON
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100W CLASS A
POWER AMP KIT

Dynamic Bias Class A" circuit design makes ihis
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.L.M. ste-
reo pre-amp.
Specifications:
« Output power: 100w RMS into 8-ohm

125W RMS into 4-ohm
« Frequency response: 10Hz - 100 KHz
« T.H.D.: less than 0.008%
+ S/N ratio: better than 80dB
= Input sensitivity: IV max.
- Power supply: 40V @ S amp

TA-1000 KIT
$51.95

Power
transformer
$15.00 each

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 weli-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 senslitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, ali other electronic compon-
ents, PC board and front panel.

MARK IV KIT $31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!Y

SPECIAL $19.95

- proximity triggere
- voltage triggered
= mechanically triggered

This alarm protects you and itself! Entering pro-
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. |f cables within pas-
senger compartment are cut, the unit protects itseif
by sounding the alarm. 3-WAY PROTECTION!

All units factory assembled and tested — Not a kit!

SANWA
COMPACT — LIGHTWEIGHT — ULTRA SLIM
BATTERY CHECKER — LED TESTER
T-550 {w/o0 temp probe) $44.50
T-55THD (temp probe) $66.50
SPECIFICATIONS
Ranges
DC Voltage: 150mV, 500mV, 1.5V,
6V, 15V, 50V, 250V, 1kV (All
20k 2 /V)
25kV 'Using HVgrobe)
DC Current: 50xA, 2.5mA, 25mA,
250mA (500mV drop)
AC Voltage: 15V, 500V, (9k € /V)
AC Current: 6mA, 6A (2V and
55mV drop)
Resistance: 10k 100k
1M2  5SMQ (max. calbtn)
1009 1k©
10k 50k (mid scale)
10k2 100k
Load Current: 30mA 3mA 300mA
Load Voitage: 3V 3V 3V
Decibels: —10 to+55dB
Batt Check: 0.9 to 1.5V (102 load)
LED Check: {Available)
Temperature: —50° to +100°C and 0° to 4+200°C
Probe not supplied with T-550)
Accuracy
DC Voltage: +2.5% 1.5.d.
DC Current: +2.5% {.5.d.
Batt Check: +2.5% {.5.d.
AG Voltage/Power on 1.5V range: +5% f.5.d.
AC Voltage/Power above 15V range: +3.5% f.s.d.
AC Current: 5% {.s.d.
Resistance/Temperature: +3% of arc

Dimensions: 146 x 97 x 28mm thick

Weight: 240g

Instrument supplied with Batteries 1.5V (UM-3 or
R6)x2

Fuse & Spare: 500mA 250V
Temperature Probe: (T-55THD only)

30W 4 30W STEREO

HYBRID AMPLIFIER KIT
1t works in 12V DC as well! Kit includes 1 PC SANYQ
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
watts (30 watts per
channel) yet gives out
Iesslth(ajn 0.1% tbbtal har-
monic distortion between
$32.50 PER KIT 100Mz_and_10KHz

BATTERY POWERED

FLUORESCENT LANTERN

MODEL 886 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.

+ 97 6W cool/daylight miniature fluores-
cent tube.

- 8 x 1.5V UM-1 (size DL dry cell battery.

- Easy sliding door for changing batteries.

* Stainless reflector with wide angle in-

$10.50 EA creasing lumination of the lantern.

UNIVERSAL
PROTOBOARDS

“CIRCUIT FIT”

All Boards are made of High Quatity G10 Fiberglass
and Phenolic. Pre-drilled in .042" diameter holes on
0.1” centers with the plated copper eyelet and finger
edge connectors {single sided) to allow any kind of
standard components to fit board.

Price

Size Holes Fiberglass Phenolic
2"x2.8" 529 §$ 127
2.8"x3.7" 750 2.42
3.7"x5.5" 1500 4.89

7"x9.6" 6240 19.50
3%2"x 6"
3%2"x 6"
3%’’x 5"
2%2"x6%2"
==
b

e

T
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display
panel!!! This Mark (Il LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to +5dB. The Mark [Ii 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

AMPLIFIER

COMPLETEO UNIT — NOT A KIT!
OCL pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested, ready to work. Total harmonic distortion less
than 0.5% at full power. Qutput maximum is 60
watts per channel at 812, Power supply is 24 - 36V

AC or DC. Complete unit. Assembled $49.50 ea.
Power transformer $ 8.50 ea.

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circults and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6% long. With a standard FM cradio, can be heard
anywhere on a one-acre lot; sound quality was

e T E——

$16.50
FLASHER LED

Unique 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. —_—%
———

SW AUDIO AMP KIT
~8 2 LM 380 with Volume Control

itigyyg ~+ Power Suply 6 8v ocC

‘ ONLY $6.00 EACH

2 for $2.20

LCD CLOCK MODULE!
+ 0.5" LCD 4 digits display * X'tal controlied cir-
cults + 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.

PROFESSIONAL CASE
e for our 0-30V Power Supply. It
i is a nice looking metal cast case
with giant 4” volt/amp meter,
output blinding post and fuse
holder, on/off switch and line
cord! ONLY $21.50 EA.

CASE 030

s J i)
Tupe MU-52E

PROFESSIONAL

PANEL METERS
A. 0-50UA
B. 0-30VDC
C. 0-50v0C  8.50 ea.
0. 0:3A0C  9.00 ea.
E. 0-100VDC  9.00 ea.

All meters white face with black
scales. Plastic cover.

8.50 ea.
8.50 ea.

NIC1200 (12 hr) $24.50 EA.
NIC2400 (24 hr) $26.50 EA
MINI-SIZED 1.C. AM RADIO
Size smaller than a box of matches!

Receives all AM stations.
Batteries and ear phones included.

Only $10.50

RADIO-ELECTRONICS

-
b

GIANT SIZE VU METER
- 1MA movement 3%2” scale
{ length. Scale in VU —20db to
+3db. Meter face 5Y"x2%s"”
with a “smoke"" plastic cover.
SPECIAL
$8.50
Each

JUMBO 1” LED
ALARM CLOCK MODULE

Assembled — not a kit!
Features: 1/ 4 digits red LED display * 12 hours reai
time format + 24 hours alarm audio output (just add
speaker) -
+ Count down timer 59 mins.
+ 12-16V AV 50/60 Hz input
+ 10 min. snooze control
$8.50 EACH Transformer
H#FCM 701 $1.75

CIRCLE 29 ON FREE INFORMATION CARD

12 DC MINI RELAY

SPDT  2AMP  1.30 @
12V 4PDT 3 AMP

LINEAR SLIDE PQT

5000 SINGLE
Metal Case 3" Long | ————

A
2 FOR$1.20 £ apethgrsy

CONDENSER MICROPHONE

Sub-Mini Size B
FET Transistor Bullt-in  $2.50 each i F




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~15 Watt Fluo-
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power transistor,
heat sink, all other electro-
nic parts and PC Board, light
tube not included!

With Case Only
$6.50 Per Kit

THE MOST ADVANCED
TIMEPIECE OF ITS KIND
IN THE WORLD!

LCD Quartz Alarm Chronograph with calendar and
dual time zone!! Watch Is the same as Seiko but you
pay a lot more for the name!

* 24 hour alarm - Chronograph
counts up to 12 hrs., 59 mins.
59.9 sec. * Precision of chrono
up to 1/10 sec. indicated by
10 moving arrows!! + Lap time
{with chrono running uninter-
rupted) - Time displays by LCD
for hour, min., sec., day, date
of the week and AM/PM. -
Calendar gives out date-day

* Dual time zone for any two
cities of the world at your own
choice. - With light switch to
allow you to see the time in
the dark!

Regular Price $85.50

One Year Full Warranty SPECIAL $49.95

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your

| circuits
KIT FORM
$8.75 EA.

& speakers. A must for OCL

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA
301 Hybrld IC all etectronic parts
with PC Board. Power supply +
16V DC (not included). Power
band with (KF 1% =+ 3dB). Volt-

S Bu
nadisid age gain 33dB. 20Hz - 20KHz

Only £18.50

ANY SOUND DECISIONS!

Q Solid state sound indicator operating

voltage 6V DC 30xA. Small size ap-
$3.60 EACH

proximately Ya”x1Ve".
Siow pulse

Fast pulse

Model EB2116 (Continuous)
Model EB2126 (Slow Pulse)

Model EB2136 (Fast Pulse
ELECTRET CONDENSER
MICROPHONE W TIE-CLIP

) Sensitivity: 65d8 + 3d8 (At 1KH2)
Impedance: 600 OHM Freq. Response:
Materfal: Aluminum 50 15,000 Hz
Cord: 10 ft. Length  $ 19.50 EACH

ELECTRONIC ALARM SIREN

i«-: COMPLETE UNIT

Sub Mini Size
PANEL METER

Ideal for use as an Alarm Unit
AU-999  $7.50
500 UA

or hookup to your car back-up to
ﬁ ONLY $1.60 ea.

Output up to 130dB. Voltage sup-
ply 6 12V
ALL 117 VOLT INPUT
$8.50 EA.
$10.50 EA.
$10.50 EA.

$10.50 EA.
§2.50 EA.

make a reverse indicator. Light
?rmANSFORMERs

30V 4 AMP
36v CT 3 AMP
48V CT 3 AMP
24V CT 3 AMP
24V CT 0.8 AMP
12V CT 0.5 AMP §2.50 EA.
12V CT 120 MA $1.80 EA.

737-01

88:88

~AC POWER SUPPLY
wall Type Transformer
Output 200 MA
Output 100 MA
Output 120 MA
Output 100 MA

12VAC $2.75 EA.
§2.10 EA.
$1.90 EA.

$1.90 EA.

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
and P.C. board.
$12. 50 PER KIT
Rechargeable NI-CD Batteries Pak =14 .
6AA NI-CD in a flat pack gives
you a total of 7.2V 450MA output | |
$5.25 PER PACK Ll L
BECKMAN FET
LIQUID CRYSTAL DISPLAY
Overall size 2 x 1.2" 0-5" characters
reflective type. P
Model 737-01 — for clock 4 dights witn 8888
PM, alarm, snooze, colen indicators. L 1
Model 739-04 — for panel meter 4
digits.
Mode! 739-03 — for panel meter 3%z
digits with =+ sign and over range
Indicator
Al displays Include zeber connectors
and front bezel. With data sheets.
Your choice — any mode! $7.50 EACH
POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-30V, 2 AMP. Complete with PC
board and ali electronic parts.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each
I.(E:. TEST CLIPS
Same as the E-Z clips
With 207 Long Leads 3270 “
In Black and Red Colors per pair
SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output.
Operates from one 9V battery, 28 pin
dip: we supply the datas. §2.90 EACH ~

SUPER 15 WATT

AUDIO AMP KIT

Uses STK-015 Hybrid Power Amp
Kit includes: STK-015 Hybrid IC, power supply with
power transformer, front Amp with tone control, all
electronic parts as well as PC Board. Less than
0.5% harmonic distortion at full power Y2dB re-
sponse from 20-100,000 Hz
This amplifier has QUASI —
Complimentary class B out-
put. Output max is watt (10
watt RMS) at 49 ONLY
$23.50 each

S

ULTRASONIC
,5 o i. swncu KIT

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy 1o 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
+ 3%z digits display « 200 hours 9V
battery life - Auto zero; polarity;
overrange indication « 100MV DC
F.S. sensitivity + 19 ranges and
functions <« D.C. volt: 0.1 MV to
1000V + A.C. volt: 0.1 V 10 600 V
* Resistance: 0.12 10 20 M2 - D.C
current: 0.01 A to 100 MA

OUR PRICE $71.45

WE FOUND THE CASE
FOR THE FM MIC!

Small nice looking aluminum case size
like a pack of cigarettes. It is an Inter-
com. Audio amp inside with a mic jack,
} a minl toggle sw on top, can be used for
many projects. We give you the circuit
data as well. SPECIAL PRICE 2 for $4.99

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). fdeal for use as door
alarm, sound controlled toys and
many other Brojects. Supply voltage
$1.75ea. 45V 9V D.C. 2 for $3.00

PUSH-BUTTON SWITCH
N/Open Contact
%
&

3/$1.00
N/Close also Available
50¢ each
LARGE QTY. AVAILABLE

HEAVY DUTY
CLIP LEADS

10 pairs — 5 colors Alligator clips on a
22" long lead. Ideal for any testing.

$2.20/pack

Color: Red, White, Blue, Green, Black
/ ne

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

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay

$5.50 each

i WATT AUDIO AMP/

All parts are pre-assembled on a ﬁ :

minl PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. deslgn that gives a
frequency response from DHz — 100KHz +0.5dB!
Added features like tone defeat and foudness control
let you tailor your own frequency supplies to eli-

minate power fluctuation!
Specifications: + T.H.D. less than .005% -+ T.L.M.
less than .005% - Frequency response: DC to 100KHz
+0.5dB + RIAA deviation: =0.2dB - S/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K « Dutput level: 1.3V - Max. output: 15V
« Tone control: bass +10dB @ 50Hz/treble *10dB
@ 15Hz « Power supply: +24 D.C. @ 5A
it comes with regulated power supply. all you need
is a 48V C.T. transformer @ 0.5A,
ONLY $44.50
X'former

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x %" x %"
Supply voltage 1.5V - 12V
{deal for Alarm or Tone Indicator

f ):

$1.50 nci

&VI; FORMULA INTERNATIONAI. INC, w7

w

[ SHIPPING Send $1.00

ur:h - L For Detanea

exlco § Canada}

Catalogue

nimum Order . ol Hesldents Add ales Tax
' Phone Orders Accepted on Viis or MC ONLY, NO €.O0.D./Store Hours 10-7 Mon. thru Sai.
|1‘°3 CRENSHAW BLVOD., NAWTNO.NE CA %0250

HONE: (213) 9731821
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RADIO-ELECTRONICS
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CARBON FILM 1/4W-5°/M1

e | oee | oms | e HE NS | as | s e

HIGH QUALITY- LOW QEM_PRICE

S for .25 [10 for .40]100-$1.60 —1000-
one one at SI4
value value |10 per value .

CMOS BOARD ‘2 95

RCA 10220 A, 600V———————
TRIAC ea.99¢ ten-$9.50 $89/c

BISTABLE RELA 0PTO TSOLATOR|ce o i StcuAL oiooks
%\ FCD820 6r1x DIP| 25 :a m.(.;.‘
=) (W N MA IRAENT !!. uf (l irmed

$2.95e| 69ea ten $6 40for 52

PUT. UNIIUNC%

Prime 2N6026 =
7 [}

YOICE ACTUATED SWITCH 95

COTUTLY ASeUD Or CTICUTY ERD a5 S ' i
e Vam YMIg' 3
“ < (ten$4-  100-%30
' zremoved from boards
| 41 ] p
Pee,
gy O "Rt
\ y i | 105150 !
VlBRASONlc | s1250/¢

‘ I-S‘en:h
{ 10 - $2.25 e 3

dual delay $7995

MV5054 Monsanto .2" red
diffused LED with panel
mounting hdwr PRIME
PARTS Not cosmettc

reiects 25¢ ea

SUPER

e SAVER

Dot 160 ary st et sy 0 mo cnossmc SWITCH
il B Do W , —
e ‘3.'.:-“' ':.‘LWJ"&"Z’: 60¢ea $5-ten
f?::ll ) DIGIT DECADR COUNTE PN ——
ne Ty, { DIP TRIMMER
- LT IR 12 TURN % %i's
» W 5Kor200K only
Ha: oD “ l [ ’ mig. DALE
1
it el | S 50 18 $4
o S ‘/xWATT RESISTURS
: 0 10 ¢a.-390, 18k, 3.9k, 6.8k, 11K
s ¥ 43k, 68K, 240k - 5 percent 'tol.
L RICROPWR O s
i B0 §4
i “POTTER e
i BRUMFIELD
Ay TYPE RELAY |

;i 4POT NP

: 24VDC 650 ohms

i
35 Pt > :;“A,;q;sﬁajx $l 75 [

B Rt | Numeric Dlsplay N
G I 14" Single DIgit
TR | GaksP l[IJ
- o iy AN
5 cavon,
we T 4 T
bt L I CASILY e outn 4 witt
et -3 : ivim
™

|
65¢ u:h - l0 for $5.95
l vmo > SEMICONDUCTOR

cuAL CLOCK MBLE nA1001-E
brith . soicrs AL p
LY ASSENBLED---ome

PORY em00E RECTO RS

o WP Sy MK
98 ea, L8 tor 3758 [00-365

PO BOX 41778  SEND FOR FREE FLYER TODAY

55 minimm order, add §1 handiing charge to orders
Sacramento 14t 110, 1 oy st o UPS oo comstic orders
. i over $10 BAC MC and vlsl accopted, 315 winimm
California and shipping s sdded.. Opem accounts sccepted from
vermment entities and large reted firms
95841 S DAY SiPwE1- teleonone (516) 134 nel

4811 Myrtle Avenve. Sacraments. CA 9584
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ADDY

BURGLAR ALARM

- POWER IC

~ DIGITAL ENTRY

ALARM PROTECTS

,:'.'.',,,@ IN THREE WAYS: Av=50, POP AMP AT
ANY CHANGE IN HE BEST

mricTon o
BATTER

PROXIMITY DETEC-
TION, OR ANY Nue

EXTRA HIGH INTENSITY
JuMBO

WARNING
99¢  HORN

A-7231 IERCING HORN OPER

xc 556 DUAL TIMER

/A
‘{@\E/’éﬁ'nuu 555"

VISIT OUR NEW STORE 2083 12TH STREET
—

g, @
100 k¥z 8 ew 98¢

CC EVER.

LEDS

0 2amp .
6ron$1 L1411 o ; coli

BACK AGAIN

60Hz
Timebase

MM5369 27

CHASSIS
CONNECTOR
o731z RTRANSISTOR
25C1974
12w S0MH2z

5295
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e
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_50Volt ..o

O 2amp 12 vde SPDT

& anp RELAY

D e ure - Beasit vy

400 VOIT .occc so
40ma

[ 6amp G-2203

2000465,
3000 30,
1006..30.

2500mfd 30%
2000mid 25v
2000mtd 20v

ICL7107

3% DIGIT
VOLTMETER

8038 -svrer-
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AV AT - ol

PROD! 20

o

SQUARE, TRIANG.E &

PULSE WAVEFORMS, CAN
L

READING,
AT OV,
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ONLY SEVEN PARTS
| 195-0R A COMPLETE
DLTMETERY !

#0n-a-chip«

RANGE , 1UARANT[[D ZERO

TRUE POLARITY
ON BODARD CLOCK
OVER RANGE

bIAMONDBACK

ELECTRONICS COMPANY
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We supply the S-100 revival.

Why $-100? Because S-100 machines are not consumer toys — but tlexible, pro-level systems
\ that are easy to upgrade, modify, and adapt to specific applications. Over the years the S-100 buss
has proven to be the ideal choice for commercial, industrial, and scientitic applications.
we're expanding the options tor S-100 systems by using the experience we've acquired in the
past, mixing In the best technology offered by the present, and building products for the tuture
products that meet, and often exceed, the demands of the new wave of S-100 professional users
When you move up to S-100, move up to the CompuPro™ iine from Godbout Efectronics.

YNEW! HIGH- PERFORMANCE .u§"NEW! The Godbout Box !

S-100 MOTHERBOARDS

19 slot: $174 unkit, $214 assm
12 siot: $129 unkit, $169 assm
6 slot: $89 unkit, $129 assm

{Unkits have edge Connectors and termination resistors

pre-soldered in place for easy assembly.)

These 3rd generation motherboards are shielded, ter-
minated, and designed to work with the latest 5 and 10
MHz CPus coming on line. Fits In Godbout, Vector,
IMSAI, TEI, and simllar enclosures. These high quality
products are a welcome addition to any system — of the
start ot a great one

2S ““Interfacer’’ S-100 1/0 board

$189 unkit, S249 assm, $324 CSC*

Duai serial port with 2 full duplex paratlet ports for
RS-232 handshake. Crystal timebase. Baud rates to 19.2
KBaud selectable for each port, much more. This no-
excuses serlai board does things the others only dream
about

$NEW! 3P + S “Interfacer II”
S-100 1/0 board  $189 unkit,
$249 assm, $324 GSC*

Incorporates 1 channel of serlal 110 (with all the
features of a port from the 2S “Interfacer”), along with 3
full duplex parallel ports with aitention/enabie/strobe
bits for each parallel port and Individuai interrupts. The
versatilty of each port contributes to a very versatile,
and extremely fiexible, /O board

fNEW' Memory Management
$59 kit, S85 assm, $100 CSC*

Add bank select and extendec addressing to older
S-100 machines — boos! memaory capacity beyond 64K,
up to % megabyte! Use our new extended addressing
memorles, or retrofit existing memories that have phan-
tom or extra qualifier lines.

r

W ‘fepoy Bojejed aas) N0 10} pusg

At last a high quality. industrial grade home for
your computer. Includes power supply. Use for either
desk of rack mount. Check your local computer store for
details, or write us direct...this is a product that has
been needed for a long time, and we're filling that need
in style

...AND DON’'T FORGET
OUR MEMORIES!

All our memory boards are fully static, are zip along
with 5 MHzZ systems, inClude a ) year warranty. and are
available In 3 different configuralions. Here are just
some selectlons from our roster of 14 Econorams”*

Name Buss 8 notes  Unkit Assm CSC*®

8K Econoram |l 8100 S149 S179 S$239
32K Econoram X $-100 §529 5649 S789
24K Econoram XIi $100 (1) §$329 S$419 5519
16K Econoram Xiv $-100 (2) $289 5349 5448

16K Econoram XV-16 Heath H8 (3) $329 8395 n/a
32K Econoram X¥-32 Heath H8 (3) $599 §729 n/a

Notes

{1) Bank select board
8K boundaries.

(2) Extended addressing {24 address lines).

(3) Bank select option for implementing memory Systems
greater than 64K
CSC boards are quallfied under our high-rellability Certified
System component program (200 hour burn-in, replace-
ment In event of failure within 1 year of involce date)

* Econoram is a trademark of Godbout Electronics.

HOBEIUR

2 independent banks addressable on

GODBOUT ELECTRONICS
Bidg. 725, Oakland Alrport, CA 9461

TERMS: Ca! res add tax. Allow 5% for shipping, excess
funded. VISA®/M ge* call our 24 hour order

desk at {415) 562-0636. COD OK wilh street address for

UPS. Prices good through cover month of magazine
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POLY

GIANT INFLATION FIGHTIN’ MONEY SAVIN’

PAR/ “PRE HOLIDAY” SPECIALS:

BURROUGHS
CONSTANT VOLTAGE
5-12-24V TRANSFORMER

@ With Resonant 2.85mf @ 660VAC Oii input
Constant Voltage Capacitor

The best overall power supply trensformer we've ever earned!
Input: 86 10 264 VRMS soiu Output: 5 VDC 8 24A Cont. (29A
2 12VDC & 11A (14A max). and 24 VDC @ 11A, (132
idenl for multiple voltage computer systems! Sixe: 4" x

/ AUDIO/COMPUTER
STEREO CASSETTE
- DECK

Top shelf mechaniama at this bargsin hasement price! Features
include: Top Load Demign. Pushbutton Operation. Tepe Momtor.
ing Window, and individus! keys for: Stop/Eject. Play, Record.
Locking Fast Forwurd, Locking Rewind. and Pause mplete
with. 12 VDC belt-drive motor. stereo pley/record end erase
heads, switches and solenoid. Device boas!
struction with black plastic tape compartment end ke?‘ with

21bs

brushed eluminum pads. Size: 7-1/8" 2 5 174" x 3-5/8". Wt
12 0z
Cot. No. P2cUBOeL

“x 3% Stack: 1-7/8" thick x 4" 1 3-1/8”. Mt&. conters: 4" x
2", Wt 6 Ibe. With diegrem & data sheets
Cot. No. B2CUSEBY A { ’_

o $ D .95 3 ELEMENT
120 VAC

\ : HOTPLATE

STEREO
AM-FM-
MPX

5 WATT MONO AMPLIFIER

@ These populsr. multi-purpose units require 12 VDC to produce

4.5W KMS. (W max.) into 4 chms from 20-40 Khz. THD:0.8% &
2W € 1 Khz Other features include: heatsinhed SGS/ATES
TBA-641B smp chip. concentricly mounted ON'OFF-VOL and
TONE controls. and dusl source input capability. Size 2-1/8 1 4%
& 147 Wi: 4 o2 w/hoohup sheet.

$4.88 each 2 for ss-oo

® 3Smm
® Worth Over
$100

TUNER/
AMPLIFIER

Slide volume,
bass, treble.

bal controls!
28 & speaker

systems:

&

Cat. No. P2CUSSESL

= =

FRAME FILM
STRIP PROJECTOR
WITH CASE

High quslity ELBA “VIP" 35mm projector sets
festure: 115 VAC 60 hz. AC motor, remote pushbut-
ton control. {to sdvance the film -ulp and wind it on

r
b 2 for %5
-\

This Tok Quaity. Mull-Purpoue Hotplate features
Bullt-1n Thermoatat. Neon “Red” AC Indicator Lamp.
and 1/8” Textured Glass Surface for even heat dis
tribution. Generates up to 150° C. 120 watts: Une for
Ehmuguphlc apphcations. Iuboumry work squarium
eater. plants, etc. Size. 10-3/8"x 5.3/8" x 1/8"; Wt. |

1b. 2 02 Cat. No. 92CUST23

“CRIMP-ON"  PL-259

lowsr spindle) and Sylvanis type CAR 150W lamp DS 3 »® DS
COAX PLUG 4for sl 29 it comes n an attractive dranular finih Sam: LEDS: LEDS: LE <
sonlte earrying case. Case has 10 & 124" resr
Cot NI 20RO jection ecrean bullt into the cover. siong With AC Your Choice 20for $2.49 '/
sockets & extention cord. and polyfoam insulstion
g:Ilﬁ- i.r:'.x.' 'i'f.'p”x'n".‘.‘."u'lf o’:o rshich in cutout to fit the pro]ecp?m \n tranwit. Size C;L No. Vi N
8 48 |5% a 44" Wt~ 13 Ibe. 4 0z. With Inatruction 1188 MICRO TOPMAT RED
" u;;76 Mates to 50239, For Codh Ny, Y2OUISETe ¥ " of 1802 MICRO SINGLE PIN RED -
E 1948  MICRO YELLOW
2138 JUMBO RED
2136 JUMBO TAPER RED
CHE-FIN 2o NEW Basl | beorereie
umbo Yellaw
CONDENSER MIKE ¢ USSRkl

12 VOLT
ROTARY SOLENOID Q.

Ite » little yuant in sound
quality  Metal encased. .

omnidirections]! Frequency
response 20-20.000 He Less tie
pin or lspel clip. 600 ahm impe

*“INCHER” READOUT
o

(. |
2.50

dunce. 1.5 VD( Cot. M3, 37 30 i SF
Similar to Ledex model 1E. combines SPST. SP3T, & OP3T In u Y o exact 0.87 of an inch.
s 95 ringle device. Interior shaft rotates 360° in 12 “steps”. Unit COMMON CATHODE, direct
e 9 3 - prb applied. Rated. 12 VDC @ $1 replacement for Litronice 747,
1N4000 Epoxy Rectifiers for 1254 only 1.3/8” (dis) x 2-3/8" Metal encased Color-coded Left decimal. 8V & B mils per
wireg axtend from front. Uses standard rotary contact wafer segment. Red
each Cat. Mo. $2CU3I27

=M $11.00 ZE iR

Cot. W Type VYolte

237 18400} 30 —

Eiﬁ E:iﬁ ;g A L) 2000 DEGREE SOLAR
L R . FURNACE orv $595
zui 1N4007 1000 HY GAIN BAND|T MlKES Giant Fresnel Flat Magnifying Lense

h ' different! 118 unusuell Magnifies lika 8 lens, yot it's Nat! A

Take one h‘nd commend ofgour mobile or base )

with Hy .Gain's One Arm Bandit Mike. ON/OFF, of small concentne grooves extend from the center (o the|
MINI LECTROS VOLUME. SQUDLCH CHANNEL SELECTOR. ,’,‘:‘,".°..?:."{;.‘.;;:;ln-k
SPEAKER. and DIGITAL DISPLAY are all conve:

MFO. VOLTS LEADS  SALE Only niently lochted where your fingers do the talking, | [sa"imeiht |""..".5:..'.'..'.r:',‘d-?-'rf'&".":','..'n".'i'f.:‘." i 4
28 1% Axisl 14 Comes with 6 ft. multi-conductor, color coded, coiled wooden frame! Forua the sun on any flammable object and waich]
28 28 A it cable, (separate) for eany integration into any type of it burst into Names within secondsl Size 11~ squate, 3/32" thick
s0 1 A a7 g Size: 447 5 2% x 14" Wi 9 o1, No. $2CUS086 [Optically pesfort. We. ) Ib. Cal. Me. $2CUBIIS
30 s A .10
0 100 A 1}

. "

25 i HY GAIN Sy

\

wo s gC m POTENTIOMETERS
200 18 p.C 3 G5t . 3/8” squere! Sinzle turn style Screw
00 2% PC 38 N { LED ‘:Lo‘:K KI I driver sdfust. 20% tolerence. 0.5
1000 18 PC KT st. No. Watt ratings.cermet construction. PC
1000 2s Al -89 9ICUSTIA leads. ORDER BY CAT. NO.

and Value ® Panel or case design o 3 PC set B eade 'yno~6°) AND VALUE
Kt consiata of 83 pe net. transformer, lunction oy SINGLE TURN FLAT
awitches on-a-board, and 8 National MA1012:-12A digital cloch $2 49 10 100 1K SR 25K 200K
~ | | module with all pnrts and IC chip mounted on 8 3" x | 3/87G-1 20 200 3N 10K SOK 500K
ULTRASON'C board. The RED filtered module meanures 3" x 3/4” x 3/16 Cot. No. 92CU3B66 SO $00 2.5K 20K LOOK § Mag
ap? \ e PC hasrd-module is mounted In n bakelite frame 37/8" x 1 3/ o
! TRAN SDUCERI 47% 1/8" with 2 holes for easy banel mounting. (3 '4” on centere Cot. Me. B2CUBSE)

LED
WATCH GUTS

49

$298 |

Perfect for dozens of projects. including remote con
tro) devices. slarms, otc. Sends and Receives! 1"

PARALLEL
ENTRY s

40 CHANNEL CB ON A e -

diemeter, %" deep, with standard RCA type phono 4 ) .
) S et BOARD | o~ " " -~| DIGITAL =
T i” e Cot. o, 3 for 83 (Men's
L
When ordering, aiway .4‘; € - P2CUSI18C Cst. Mo $2CUS1188

type nO.. the

99 ). _%> PRINTER
T €95

Now Only

catalog numbe
name of the megazing yo!
ordering from and the month.

AND CANADIAN
POSTAGE

u are

J& i’; Cat. No.
v?& fé‘:’iw"" 92CUsses

FOREIGN A

These unique printers feature precision Swiss con

Z
atruction. 18 key columne sre divided nto 16 for ° (o)
ADD ss 00 ds} h

AN AbD sr0.00 % Poly Pakabuyeuppactary closeout (rom 4y e | [ BTN Eor s i e ant | @ o 2
;oltlcN XOESS wlll #t RETURNED 0 you gain! Boards have. Hestainked 9 Watt Amp Utilizes 2.75" wide adding muchine ta -nd dual | @ Terme: Add , : iy
o Chip. RF and Mod. Transistors, and Motorola MC calor ribbon. Printing technique p-rlrI:l pressure : Phanei'(s o-uage Rated: Net 30 @ <
w reries PLL. May be used for 10 meter conversion. (see printing. multiple copien Print Rate: 3 lines per | & 2 1617) 245.3828 ® 03]
continsipg s “CB 10110312173 gégarive). Tie second Operating voltage. 22 to 28 VDC. Comes in | @ Retail: 16.18 De) Carmine § ° m

parts alone make it sn offar you can't refuse. Wt. 9 oz origingl puching wiroll of tape. Size” 6:1/2" x 3.1/8" x MINIMUM L
Cat. Mo. 92CUBSS4 LA, OHDEH $8 Wukefield MA H 2
- -
» ©
~
(<]

-t
ury
w
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meas Top quality AC-DC cassette recorder,
modified to provide 5 continuous

hOuIS' of vecorldnlng and playbac: of

icl true fidelity, distortion-free sound on
Electnc:ty from the sun. or each side of cassette for a total of
10 hours. Unit has many special built-

5 Volt panel Y amp $50 2.5 Volt panel 'z amp $40

in feat . TOK D-C180 1t
GIANT 3% inch cell, delivers 1 amp $8.50 Cupplied. $155.00" mall il
Above cell with special motor & prop, runs in sun $10.25 aster PHONE RECORDING ADAPTER
Record incoming and outgoing calls
LOGIC power supplies, unused, solid state construction. a i A Lol
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45 SerV|ce i (g Tucorte St Tecoan (o
5 volt 35 amp $50 12 volt 15 amp $40 nanx" up. making 2 perma:en': record. Approved
Easily instalted. No monthly charges. $24.50°
Govt surplus watky VoéoVqu'ggL‘ '
talky' used cond. Solid state. Self contained !xcellent
47-55.4 mc range. adjustable sensitivity. Voices or other
sounds activate recorder. Uses re-

Ant. $5 each extra. corder mike or remote mike. 2V x 1%

. x Ya'' $24.95°
With data. Phone call Adapter $24.50°. VOX $24.95°. (* plus $1.00
ea. postage & handling), 10 hr. Recorder $155.00° {* plus

$25 ea 2 for $45 $4.00 postage & handling). California residents add tax.
Mail Order, VISA, M/C, cod's okay, quantity discounts

Y avaifable. Money baCk guarantee. Free data.
AN/PRC-6 { AMC SALES, Dept. 19 9335 Lubec St., Box 928
Dowmey, CA 90241, Phone (213) 0698519

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

on Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!

a" Postcard will do. Barta-RE-W,Box 248,

SEE IN THE DARKNESS

IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry.

$250
Shipping extra on all merchandise

Walnut Creek, CA 94597.

, mail | Giveto the college
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 Of Your ChOIce,

CIRCLE 4 ON FREE INFORMATION CARD

2 WATT STEREO AMP ITC EXCLUSIVE! "ver eerone INJECTORALL Mo 650

> SOLID STATE DIGITAL AMPLIFIER FHOTO-ETGH :‘:E
$3.95 HUNDREDS OF

- o $1 2 95 Acling Reslst. Produce professional
4 oy . 25 qQuality printed
il sl j ﬂl’ «_* DOLLARS IN . =
: e i No Darkroom
BALANCE 8 TONE CONTROL . PRECISION PARTS E “Elgﬁ N et

PRE-WIRED SPEAKER TERMINAL o "'. 100!
ity $19.95

BOARD AND HEADSET JACK INCLUDED 5% 2% e IDEAL FOR EXPERIMENTORS —

CONTAINS 69 TRANSISTORS, 175
VACO QUICK-CHANGE | RESISTORS, 45 DIODES, 14 50K POTS, 41 SILVER MICA CAPS, TONEGEN SOFT DO
MAGNETIC No. 70035 | 11 WIREWOUND RESISTORS, 4 MYLAR CAPACITORS, 1 BRIDGE FT DOME

RECTIFIER, 6 COILS, 1 RELAY, 1 24 VOLT POWER SUPPLY, TWEETER
SCREWDRIVER AND ASSORTED SWITCHES, CONNECTORS, HEAT SINKS, AND,

Complete with Mesh Screen

) J i OTHER COMPONENTS. CONTAINS BUILT-IN 24 V POWER SUPPLY.
{ — p= |

gv, 7| csc EXPERIMENTORS BREADBOARDING KIT

HANDY STORAGE COMPARTMENT IN 315 95
HANDLE KEEPS EXTRA BITS RIGHT - «d
AT HAND CONTAINS: 2 PHILLIPS .
BITS, 2 REGULAR BITS.
REG. $5.59__LMITED Tive $3.99 BREADBOARD WORKPADS  PRE- DRILLED MATCHBOARDY] 1 voiCE co SUPER BRISK
START BREADBOARDING EVEN BEFORE  KIT INCLUDES: No. Exp304 | 92 db MEAN SOUND  HIGH
BATTERY SAVING YOU GET ALL YOUR PARTS: OR TWO MATCHBOARDS, ARESSUREILEVER

SKETCH A WORKING BREADBOARD TO ONE EXP300 BREADBOARD, UPDATE YOUR
DC ADAPTOR SAVE IT FOR LATER. ONE SCRATCHBOARD WOFKPAD. | PRESENT SYSTEM $9.95

8] ar or boat banery
ﬁ?i%f?feé.c'f'?ﬁ'g':ﬁﬂb JUST WRAP ILLUMINATED SPDT or BELL & HOWELL

Blaraite iahter OK MACHINE & ToOL |ROCKER SWITCH ©FOT PARABOLIC
cpﬁ,';p'e'e with universal | o v CUT? WHY STRIP? WHY SLIT? 125 VOLTS 99¢ ea. MIKE
\“ 18 B C R SIVBC WHY NOT JUST WRAP? 3 AMPS 5 tor $4.25 Gaaniah

12 VDC to 7.5 VDC PNP POWER 7 AMP, 65 VOLTS] Stand end Plug

$3.99 Please Specity SIAWGISUNIRE 106 WATTS
o o2s souare posts || RANSISTOR oo b UM SOlElERashs

s Sora gy B 69¢ 10 for $5.50 - Sha

el ® NO STRIPPING OR

g s o g | ‘gr/: Tglo‘r’énce SLITTING REQUIRED ® ELECTRONIC 2772 W. Oiympic Bivd.
ideal for Hobbyist SRR SUPERMARKET  LorAngeles. CA 50008

Sultable for ® BUILT-IN CUT OFF (213)326:062)

;8 : 8::_; Prototype Work. & esaREGE Minimum Order $5.00. Please add $2.00 postage and handling.
s

. Californla residents add 6% Sales Tax. VISA/Master Charge:
Sgokkog,’.",,’;s $1.99 Eﬂ_f S $14.95 State number and expiration date. OEM and institutional
500 k Ohms ° inquiries invited.
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Radio Shack — Your No. 1

Parts Place™

Low Prices and New Items Every Day!

Low-Power Hall-Effect Sensors
Schottky ICs

98 Pkg. \ -
Low 49¢ 1 ofga

. 1 00% Prime
* Guaranteed Specs Open-Collector Output

Improved 5-volt logic devices use Detects magnetic fields slectronically

Schottky diode technology for 750 gauss "on” threshold. Constant am- |
minimum propagation delay and plitude
high speed at minimum power. to type ULN 3006. Ideal for tachs, posi-

independent of frequency. Similar supply
[A] LF 353N. Dual BIFET Op amp. B-p
DIP. 276-1715

[ | tion sensing. pulse counting. 5 to 16V
Tm Cat. No. ONLY supply. TO-92 case. With data. ® TL oDaac Quad BIFET Op amp B 99 | Llll39125;4&¢;0%bove but with 3 dB log

hALSoo 276-1900 29 276-1646 Pkg.0f 3198 | 14-pinDIP. 276-1714 9 | steps. 276-1708

T (S ] & VtoF, FtoV Converter | ACand DC | 10-Position BCD Switch

| 74LS08 | 276-1908 49 Relays S }
74LS10 | 276-1910 | .59 e

| 74L813 | 276-1911 99 = 299

| 74L820 | 276-1912 .59 349 |
74LS27 | 276-1913 .69
74L830 | 276-1914 .59 )

[ 74L832 276-1915 .69 N 1% 24 Contacts
74LS47 | 276-1916 | 1.29 High Linearity and Accuracy T e e At S i Gold-Plated
74LS51 276-1917 | .59 3400CJ. Accept I 1t d .| W olid State olay. Handles
74LS73 - | .69 ates iinear%crgggn?g:a?%:&uﬁreegzer%eyn:: 24 to 280VAC at up to 1.54. TTL com Full 0-9 binary coded outputs for logic cir-

276-1918 5 ’ | | Si VRMS

[ rovides a voltage output depending on input | Patible SVDC control input. 1500 | cuits. Eliminates extra encoding circuit
74LS74 276-1919 .69 ﬁequency Opegles e")thev rv‘v)ode ugto 108 | isolation.275-236 | Positive detents. Fits standard B-pin DIZ
74L875 | 276-1920 .99 kHz. With gata. 14-pin DIP. | [ 12vDC SPOT. Silver-plated contacts: | Socket or mounts on PC oard.
74LS76 276-1921 Je 276-1790 3.49 | 1Aat125VAC. 275-231 249 | 2751310 2.99
74LS85 | 276-1922 | 1.29 — e — — - T
74LS90 276-1923 .99 N EW'
74502 | 2761924 | .99 | 4" Cooling Fan g
74593 | 276-1925 .99 NEw' ¢
74LS123 | 276-1926 1.19
74LS132 | 276-1927 .99 1
74LS151 | 276-1929 99 12/24-Hr. LCD 1295 Super
74L8157 | 276-1930 | 119 | | Clock Module Quiet
74LS161 | 276-1931 1.49 | P ‘
74LS164 | 276-1932 | 149 [ 24-Hour Alarm Actual Size! '
74L8175 | 276-1934 | 1.19 | | Shows Time/Day/Date Ideal for cooling powe- supplies.

745192 | 2761935 | 149 | | Comeiets ook modu e ade swiches ond et aers up 0 79 CFW. Di-

| 74LS193 | 276-1936 1.49 alarm set. PM and snooze indicators. Operates 95 cast vemturi. U.L. recognized
74L5194 | 276-1937 | 1.49 up to 1 year on single 1.5V battery. Accuracy: motor. For 120VAC, 60 Hz.
74LS196 | 276-1938 1.59 + 13 seconds per month. 277-1005 1 273-241 12,95

| 74LS367 | 276-1835 119 | — = s e —
74LS368 | 276-1836 | 1.19 Archer® Semlconductor Reference
74LS373 | 276-1943 | 2.39 Handboo

| 74LS374 l 276-1944 | 2.39 . 99

: Latest 1
{ 1000-S]enes CMOSEL((Z:1 Edition
xS t AL — Available Only at
AEAE o
A 5 A comptete guide to adi
4012 | 276-2412 79 | Shack's line-of high-cuality
| 4013 | 276-2413 .99 sold-state devices. Cross ref-
4017 | 276-2417 | 1.69 fregceanp SHOR N A%
4020 276-2420 1.69 e :
ts, detailed data for ICs,
EA A | S e
- o n 1{ ]
4027 | 2762427 | .99 Manufacturer's Data Books | 74003 Ony1ss o
4028 276-2428 1.29
| ik | orosus | 1e9 | Low As SN-76477 “Sound and Music
it ' geagdr | no “’95 Need Info? —Find it Synthesizer” IC
D [ [ ; |
| 4050 | 276-2450 | .79 2 at Radio Shack! 99
4051 276-2451 1.49 |
b gl i 1% 1 Al Motorola RF Data Manual. Power and small -signal RF transis- 2
it.J W 1l 1
:(S)Zg g;g'g:;g 113 | | lt_o]rs hybrid amptifier modules, more. 62-1380 2 4.95
8] Motorola Low-Power Schottky TTL. Data and diagrams plus i
| 4543 276- 2491 1 99 seleci?o(r)\'gu?de k:: choovc;s: best dgwce 62- 138? E g 95 Combines Linear and FL Technology

All Prime from Ma|or Semi-
conductor Manufacturers.

Specs and Pin Out Diagram |
Included with Each Device. |

[€] Linear Applications,
hons briefs and articles. Indexed. 62-1374

compleleoa(a aiagrams. Cross referenced. 62-1375

ory components, support circuits. 62-1376

BIFET Op Amps

ol. 2. Latest data, diagrams, applica-
2.95
CMOS Integrated Clrcuits. Covers 74C, CD4000-series with
3.95
[®] Memory Data Book. Complete info on MOS and bipolar mem-
3.95

LED Bar/Dot Display
Driver

' 349

sdeal for Voitage, Current
and Audio Power Displays

i

Feature very high input impedance, low
noise. Fast 13VuS slew rate is deal for
low TIM distortion audio amplifiers. In-
ternally compensated. Up to = 18V

steps, bar or dot display mode. Current-
regulated LED ouputs. 8 to 25vDC

on a Singie Chip of Silicon!

Creates almost any type of sound — from music to explo-

sions and “‘gunshots’” High level op amp output. Includes 2
| VCOs. low frequencg 0sc., noise generator, filter, 2 mixers,

timin ic. 28-pin CIP. With data. For 9VDC.

276- 7(6)3 2.99

LM3914N. Features 10 adjustable analog

189 | supply. 18-pin DIP. 2761707 3.49

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

Radioe Sfhaek

A DIVISION OF TANDY CORPORATICN - FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES
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RADIO-ELECTRONICS

-

AMAZING ELECTRONIC PROJECTS and PRODUCTS: —IL_-_T’"F‘

Lasers Super Powered, Burning. Cutting, Rifie, Pistol. ATV Rosqaff"gh "5;%'::;:;;2,'%23::”
Pocket. See in Dark—Shotgun Directional Mike— —ap—5N N
Unscramblers —Giant Tesla—Stunwand—TV Disrupt-

er—Energy Producing. Surveillance, Detection, Elec- Video monitors - color & B/W ¢ TV c‘"'“-
tritying, Ultrasonic. CB, Auto and Mech. Devices. Hun- kits, parts & plans ¢ Video-to-RF
dr(e:gsCMove-—vAll New Plus INFO UNLTD PARTS SER- ¢ Free catalog. Phone o write, (402) 387-37’“
Vil laio Information i i

el R DGR, g ROV 13-RE Broadway  Dakota City, NE. 68731

CALL TOLL FREE: (800)-423-5387

CA, H|, AK: (213) 886-920Q
© FREQUENCY COUNTER 35MH2
kit © SQUARE WAVE GEN. 1Hz to 99KHz~- YOUR #l ELECTRON'CS SQURCE
XTAL Controlled-Regulated Power Supply -Five
-8" Readouts-Low cost TTL Circuits- Automatic
Decimal Placement-Be AMAZED ~ Satisfaction

Guaranteo7 | Purchas/e the plans, etched P.C.
board 4-3/4" by 6-3/4'' and tront panel decal
for $13.49] BAGNALL ELECTRONICS, aag | [LXEI3 S [NTELEN
179 May Street, Fairtield. Conn. 06430

: one © CAPACITANCE METER ApF to 999KuF

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER SIYITTLNN
KIT. Still the best for only $74.95 TEST &
Phone 415-447-3433 Qi

Write or Phone for FRES CATALOG. MENTER S
Average | minute Saturday call is 21¢. EQUIP

V 3A POWER 74ly

* Order by Cat #999 and type.

TRANSFORMER | =0 > <1/ i
$4 3 for $10 741895 100 7415193 1.50

Metal encased, 212%"12% 741596 1.15 7415194 1.28

] A 30 7318107 45 7418195125
Alsolwithil 3V.1S00|mATsFpding: 7415109 S0 7415196 1.75

VAC pri
it o, 1339 3 A3 0 s Voo
S 75y 400
LITTON 5.8V TSI 138 7etsaez e00
POWER PAK Tiize 30 7elsred vs0

7415132 1.00  T4LS247 142

,
: g ' .. T4LS136 .50 7ALS248 2.50

FULL RANGE EARFINDE . s

Supplles 5.AV/B50mA. 5.0V/190 T4L5139 95 7415257 V.50

7415145 125 7405258 1.7§

BOX 1054R LIVERMORE CA 94550

mA. Vented plastic Case. b It i 7318147 2.20
cord, VAC pii.
SPEAKER SYSTEM RADAR DETECTUR | B b g
7415154 1,50
-4 Reg. TRIMMER POTS LI s
-3 Value T4LS157 95
L jﬂa . 100 Tasise 75
w—— PR, s
T4LS16.
i SP-630 R Z:EEE:E :EE
- 4 b
4 TaL5 0 1.10
eMar-Proof Walnut Viny! o E ;;:::E:_ég
Finish Over Particle Boar eSensitivity Control eLighter Plu 4 asirs e
*Complete With 9" Hook- ODet:(t:t; tationary & raovmg Rgdar INTERFERENCE % JauTei e ris
Cable with RCA PIII Plug oFor 12 Voit SystemseEasy mount/dismount. FILTERS 7 7aLs101 300 attser 275
oSize:7% x 10 x 4% 6 x 3 x 44" Oghpg. Wt. 2 Ibs 2 for S1 : ;:{i:;".’ 150 PLsIeN2Y
o8 Ohms Imp. eWt. 17 Ibsj \ (Prohibited in Some Sum) / ?«'ng::l(i;ﬁi:ﬁ;l:;:: 7418192 1.25

Attaches to TV antenna leads. L|NEARS
lolizg * Order by Cat #999 and t

(__LOWVOLTAGE (G SA\E 12VOCFAN , _ | v SRR

CAPACITORS | o ... 199 = |20 -

ey MO-452 71160 85

4 ¢ Alﬂ'fn:dltsﬁll\zvmbll(ln'ﬂ' ('smnhle, 747 ;:::; |;:

ust a ot TV games, 74163 75

CD-407 Re b 2« computers. etc. Ch 3. Illegal in | 74164 B9

eAxial.and Radial Lead Ty $12 VDG Fan and Motor g e a3 : o Tl

| 1ai Lea pes oFan Comes with a 120V Heating Eiement . 74170 160
kShpg W 1 Ib. Reg. )K/ \_*Size:1%" dia. x 24" longeWt. % Ib. ) glfA\lI)OLT w A

Two cels. connected in seres

20 |b. SUHPRISE KIT e
==

VOLTAGE
REGULATORS
xx_1 97 Order by Cat No. 999

SWR PANEL METER )/~ _ PARTS BARGAIN _ | | POWERIAKS

eFor CB's, Testers, Etc.
eHas 210uA, Horizontal Mtg. & “S"/W/SWR eYou Could Find Capacitors, Motors, Resis-
eSize 1% x % x 14" #Shpg. Wt. % Ib. J tors, Parts & Hardware Needed By Hobbynsu

74193195
BI197 1.65

ELECTRET CONDENSER )~ Olson. PENCIL TIP ) 111 B R
g MIKE ELEMENT SOLDERING muu - .

€04020 1.0 CD4051 1.30

o= & CD4021 1.28
feo 23 e i 5 FRgE GAIALOG it & 't
h MK-126 TL"“B The best selection ol com- :g::;: iﬁ:
eMiniature Size Only %" Thick *Tip Reaches Temperature to 250° R i A T 0iod7 45
eShpg. Wt. I Ib j \ ©9%" long @117 VAC eShpg. Wt. % ib. ) ;3:3:;.,732“:? nCoalds i 35
> 2 I Bhic 44’ ol Tt SEEd
) 8 OI'Q v v ol new produas every 45 C€D4045 1.00
Je NAME ol iy oot 2
. e HOW TO ORDER €D3019 .45 CDA0so 45
3 ADDRESS Mt Chargs orden b s
CITY :xt:r::»:;ﬂ:a:fm‘?;‘dzz ® Order by -’zlm and type.
$10. Please include phone [l TYFE PRICE © P U0 Q;’f'z’:'e_“
STATE 2ip e ey o R
aty Stk. Description Price Ea Total i‘:‘,.‘,"::’,"'.",.”“.‘sa’l'."c'n‘m";’, ey 29 NS

for wriace, 36
for  air, (ODI $1 addrl
Guaranteed satistaciion for 120
days o your money back! Not

responuble lor  typographical 3TH 278 75453 .40
errors. We reserve the right 1o 318H 1.40
Simit quantities. 319K 1,45 741N 30
or 24 Hour PHQO g SRS 19511 Business Center Drive
' 5 5 > 5 BOQ Postage | _ Dem [-3}]
' S Total Northridge, Ca. 91324
Oleo 5 o Pa o] atalog g Ca o A O CIRCLE 26 ON FREE INFORMATION CARD
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DIGI-KEY

CORPORATION
Quality Elecironic Components

DON'T FORGET OUR 1.C'S o RESISTORS o TRANSISTORS ¢ CAPACITORS e DIODES o LC.SOCKETS & PINS o SWITCHES

w co CLOCK MODULES ¢ OPTOELECTRONICS ¢ BREADBOADING & TESTING DEVICES ¢ DRAFTING SUPPLIES 13
Dls UNTS WHEN 3 MPARING PRICES DATABOOKS o HEAT SINKS o WIRE ¢ TOOLS... AND MORE ... WRITE FOR FREE CATALOG.....
TIME-TEMPERATURE

PGRAMMABLE MODUI.E o sblegtue v AGTle]
« 270 Swivel Movat!
oo QF + Inlaid Walnut Chrome
M Trim Berel!
(3 8™ N\ ¥ ¢ 12¥DC — ldeot tor cor, ¢
0N 137410
g o=y & Roux Ven or Boot! %
L Sace grip dusinn t0s mmsimum comsonhon tossa e 0 fucotin -, 0 :
o Cesudant comrnet potnts - . !
1 vou::ng"(ll "".-’S'.oo.. 1 W : :': ';"’.l ’ 7
aramn s g 0 e st
RS TS A i 001K * Quich and kosy To Instaltt s ye
TIN INLAY SOLDER TAIL on L Port No. 5y
Soim .13 M, 00 aiar i T 3 7 43 a2
— 2o 1 0
s el + ~ v ® 340 2724 1eo P8
47N WP ¢ S0V 3]
426N PERMI20MP ¢ N, 't 69
P12 c v 4 91 *
A JON ARAI 1S y 4 24
24370V 18 1 5] P He 4
ow 20 1 = ) e
7 FRNI I = &
GOLOINLAY SOLDER TAR A Afv32en © "
N oo € 99 8. P Mormanrii s Gankd Ny r: ) : ::; 4 ? 4
NI2TR b 13 3 4
fioac i % [T 3 "
sofy §f | 5% CARBON FILM RESISTORS [ail ; :
‘. =44 WATT RESISTOR ASSORTMENTS o s o v
V340K s smic 1350 ¢ T4 > hd
— s Dasrptian d s
. ; i v g0 eoo sl
3 v ¥ i
1 I Frs128 $9.90 35V o2 P
4 - =i ] v SOV 3 ; Y
s RS225 o Tong 010 viom (30 s “ 89,9000 oy 7 ; i
+ Momdurd motiie o e o " J 7 WATT RESISTORS ASSORTMENTS i v Bn ]
e o] b € v e a2l fi ar R
Poch aging conebil ) e v Mumbe:  Oessipdisn faiad v 3 ¥
o Conterts ociom m 490M 7 v - "
- it ~ throvh 021" rerte - b v Ak 4 Tt 1000 40 43
D - + ew ar poues atd v orus postion o0 813" powvising o [T il e RSSO $9.90) £ sh o uw
ol tor icton et i 1095 . 5 > st 2 72 oo 4 @ [ 5 4k w7
rheiin Fesoe R$250 P s9. 90700y 42 ai noem aul
St 38 s vmch god Wy 0% § VISEN b v 7448 § 0
o HEATINSTEUMINTS QUALITY N ™ SILICON TRANSISTORS oV A
, a4 4] DN 3 3 492 % 798 67.0)
- TIN PLATED WIRE WRAP 1 X 5 o
S €41l 700 Mo T i ion . w00 8,25 (XTI s
- N e 6 7 1
" aizs o425)
LD’ 7.50]
™ 4 2440 ) 3 "
TON N4 00| »
1500 508 0 13 08 w3 10
g A o
oo DAL h e S M GOLO INLAY WiRE WRAP N 1 i
Whe Doy g " Lt o v, Aot # : e £41 i 0 Mrasaies God tabey 21118
R+ &yl i et & . i ,’:
e ] po il won 3 " »
3 J ; : »
WIN ¥ E l_; : 3 &l
BETOIG Corvamret Yon St o s s 10307 w o .
T - » - 2 45hY 0 3
minne e b sy B0 o :
0? O M5 20 [} 47.%0 e
s % i) 2 bososy ol s 7’50 e : o+
For i sast o o, e g e s ™ us ACBSN S 8 3 0 =
DY o e e M TEXAS INSTRUMENTS GOLD (il e 2 ofuwen: % 4@ ex  wolni) 4 e
DGEBOARD CONNECTORS 4US200N oM EES (e 3 ; n T _ :
P THE MA1023 by | R P tic i i 7 r A PR i s
7452783 i
NATIONAL Soide  gpe : > R H E
<IHLEE - L :
SEMICONDUCTOR e » i iaguoo ol HE- i
THE "PROGRAMMABLE" FFH = 7 GSE R RO oA ' D ot PR
ciock movuie __ [TETIETIN E sEs bR i og i
gold-vlv- | L vaitn r )
e ; e
b PEtTINY PO LT
3 ! s ANASONIC METALLIZED POLYESTER '
30 (Wirs Wrag) 1o 75 (sabéer Tal) micrs.inches goid nbdy e o = =5 i1 L4 cuumous
ovor & wichol dtherion barvior » 06ACT kit 0
* Copper-aickel-tin CA 715 shen, . mias 18°2 19
o itwrcated comtoct points. td
Protosded, ..-v--.-.np »
- b
oo
00 _IDGIBQ RD CONMEICTORS L
- - "
»
B
»
Ha Nllll 1237x.. 230 20GENQARD CONNECTORS el
e o 2 B 3
PARASONIC RESIN DIPPED 1

NI
o9
1G)-KEY ACCEPTS CHECK 5, (APACI!O!S
MASTERCHARGE, VisA coo's. & B CAPACHTORS
MONEY ORDERS, < L LT
R Y

10
8080A CHIP Sl
- ¥
FREE CATALOG  pOUBLE DIGIT mscoums SAVE YOU EVEN MORE! TiNER DIOOIS Rt ?
MAI07) Pregraasbie ot wwhoe o o Gl Digi-Key Stocks VOLUME DISCOUNT & " . - : 4
o oy o - HANDLING CHARGE IN3; v IS8 1 A3 i _|
OIG KLY SWITCHING PAREL 17 MATETSP The Entire Hc:lh;%LGlhElsG 1 e e e o coden VOLUME % lzrz I H ¥ 1
D RIOT fan ey AP Products Line v bo combond for G, st DISCOUNT v w e o
rodu: $ 0.00-$9.99, .. Add $2.00 g v il $  0.0C-399.99 e 1 o4 1,
STRANDED $ 10,00-$25.00, . Add $0,75 7%y 1" rome oo, Then o s 17500 20v HASONIC DISC CAPACITORS
e 5 ort e rondi . _— s
HOOK UP WIRE _ ¢ 25,00-$49.99, Add $0.50 iiom: adt ine hondieg charge. We § 250.0)-5499,99 _ Less 15% N ehe * A i T2V gt 0% Crin WY i W\
o 4 $ 50.00-$99.99, Add $0.25 e ¢ ond Tmwronce o @4 ¢ 0003 €999.99 . Less 20% I S T
MBI $100.004 Up...... No Charge T (oo =% £1000.008 Vg . . . Less 25% B - 3ok
- 00X 1¥F e 180 3 00! *
an - i =n
Duic W e 3.3 o
ool =g Ha
o riom - . 2=
3a o = e &
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]
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. . ‘ | CORPORATION = R
Quallty Products, Tol it 4 o o in w
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Gids s ses

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
installed in 30 minutes even on
new cars.
Tiger 500 CD
Assembled . . ... ... .. $49 .95
Simplikit . . ... ... ... $29.95

Postpaid USA.

Master Charge & Bank Americard accepted.

oyl v

TrI-Star Corporation

Phone (303) 243-5200
P.0. Box 1727
Grand Junction, Colorado 81501

POTTER BRUMFIELD

4 POT RELAYS

® 14 pun styie

® 3amp contacts

® 24 vond.c. o

® 120voit2
cof

$1.28 sech

specrty coul voitage

LARGE QUANTITIES AVAILABLE

1

LINEAR SLIOE POTS

E o 200rs. 13 inch iong

* 1378 nch 300
. 10K e 200
50¢ each SPECIFY VALUE
—_—

ELECTRONIC SIREN
MODULE $7.50 Each
215 voc 400 - 750 ma
warbie sound ¢ 110 db

sweeping 1000 - 2300 cycl
will Gr1ve two B 0hm $kS
217200, 1:1/47 gt

INDOOR~—
OUTDOOR

PAGING i
HORNS
® 8’ SIZE/30 WATTS

$24.95
® 6 SIZE/15 WATTS

# 1,700 mig 150 vac
2172 ué1747° $2.00

® 100.000 mig 6 vac
W2 1447 $2.00

SPECIAL SALE

1.00O MFD 18VDC

Al
$1.00

10 MEG POTS
® 51andard 174 1. size . $17.95
4 For $1.00 ® 57 SIZE/5 WATTS
28 For $5.00 $6.50
12 M50 TANTALUM
50!( AUDIO SLIDE POTS{ ¢"™'S CAPACITORS
[1 75¢Esch ——C 0 1510r $1.00
HOUSE MARKED
OARLINGTON
(@ 31/2imehwng @ 2-3/4 meh sie '[:‘AAM':SSSIOS\L%R -
COMPUTER GRADE | [ Watts
CAPACITORS T e T
MilBrana|hew) Specity NPN o PNP
® 63.000 r;w e @ |—————— ——=—
376 3200
6,000 mi0 75 S:E‘c'" 30‘3'03?’ TS
3 ua1/e $2.00 ¥ A
® 1.000 mta 130 vac PNP TP 120Pw
2172 14-1/27 82.00 7860 each TV 1S e

10220

ROTRON 3 BLAOE
COOLING FANS

4340 bul ity lestes

* 115 vac 14 wants
*45/8ch n 45/8nen
1172 ncn
38.00 s0ch

905 S. Vermont Ave.
Los Angeles. CA 30006
(213) 380-8000
Stare & Warehouse Hours

9 AM - 5 PM
Monday theu Fridoy

ALL ELECTRONICS CORP.

SEND FOR OUR FREE FLIER

Quantities Limited

Min. Oroer $10.00

Add $150 Smipping USA
Calf Res Add 6%
Same Doy Shipping with
Cert Check or M/O

SOUND EFFECTS GENERATOR BASIC KIT
Now CrumEy ELECTAOMICS MaKES iT POSEIBLE TO BUILD YO
BOUND EFFECTS GEWERATOR wiTnOUT §RENDING A FORTUME, WE SUPPLY
You WiTw ThE TITET77 SOUND CNIP PLUS AN ETCREO 4MO ORILLED
GLASE EPOIY PC BOARD WiTH SCHEMATIC AND LAYQUT INBTRUCTIONS,
1S BDARD MAKEE 1T $1MPLE TO BUILD 4 CEMERATOM CAPANLE OF
Fua$EA S0UNDS, LOCOMDTIVE, SIRENS, AIRFLANES, CLOCKS, €70,
DOES WY REQUIAE DIP SwiTCHES OA OTWER €XPENSIVE/UNUSUAL
COMPONENTS, TYOU GUPPLY OWLY & FEW STanDARD RESIGTORE, CAP4a
ACITORY, SwiTCrES, vou, SPEARER, 2N2222 TRANGIGTOR a0 9V
(OAL A SAE ALY doNT a1 e
num PC no: €23803
o inaiauctiont o 195 05
242222 TRARBISTOR FOR 4QOVE L) ¥ gacH
16 vOu wavE ALREADY PURCHASED Tug T176V77 chip You mMav BuY
Toe PC 00ARD_AND INSTRUCTIONS OMLY. (23885  $3.00

R SLAVE TRIGGER @ LED

/69 KT

WE SUFPLY ALL TWE COMPOMENTS
PLUS SCHEMATIC TO MAKE & BEW-
BITIVE SLAVE TRIGGER WeicH
WILL FIRE YOUR SLAVE STROSE
WHER YOU TRIGGER YOUR MASTER
$TRO8E. 2 $1.50

@pigital

B Counllng
@ Module

=

6VDC Xenon —

120 VAC
Xenon
Strobe Kit

® =7\ @ wheel of
(3 Fortune

@@@@@@@CI@ @@l@ﬁ@l

LED Panel SLA—1 Jumb.
Mounting Kit | Readout . n‘i’é‘&o
= ®
4 tor $2.00

B O | e
Comrer -

12 sets for $1.00 - 10 for $1.00
GE Sub-C
Nicad &

RO170 Color Crystal
Rectifier \

i o corr TV
nentaistdidadii rvap 357000 v
D g gor§1.00 | S n i

1

100 tor $15.00

$1.00

AA Nicads &
Charger

$2.00
Alco Knob

-

g
2 for $1.00

Tube Specials

tanp -~ Vrviar angea
X - S
=

=

PP
2 for $1.00

*» Minimum order $6,00

» Please inciude $1.00 for postage
» Visa, MC and COD accepted

» Phone orders are welcome

P.0. BOX 27038 , DENVER, CO. 80227 {303) 7815750

RADIO-ELECTRONICS

-h
-h

CIRCLE 11 ON FREE INFORMATION CARD CIRCLE 33 ON FREE INFORMATION CARD Send for our free giant catalog of unique items

ULN2001|/P1103A

High-current Drivers. §1024 X1 Dynamic

arlingtons 75 - 24c
MH0026CJ [B212 sagg
16 1

DUAL CLOCK
oRiven . © 100182

EH; o] |¥ER
MODEL 7016A 16K DYNAMIC MEMOR =

THE 7016A 1S A 16K MEMORY ADD-ON FOR THE APPLE II™

TASA's Solid State Micro Proximity Keyboards

coomsescesca e
conencawoass R
cocoocoDoocaee P

Model 20?55 16K STATIC MEMORY

FULL" STATIC OPERATIO!

lelo TYPE STATIC RAHSHS
08 VDC AT LESS THAN
BANK SELECT AVAILABLE BY BANK PORT AND BANK BYTE
** PHANTOM LINE CAPABILIT
& ADDRESSABLE IN 4K BLOCKS IN 4K INCREMENTS
4K BLOCKS CAN IE LOCATED ANYWHERE WITHIN 64K BANK
MAY BE USED AS A 8K, 12K OR 16K MEMORY BOARD
** LED INDICATORS FOl éOAlb/BANK ACTIVE INDICATION
%% SOLDER MASK ON BOTH SIDES OF BOARD
#*% SILK SCREEN WITH PART AND REFERENCE OESIGNATION

R TRS-80°. THE KIT INCLUDES JUMPERS AND INSTRUCTION
Model 7016A
C ASSEMBLED  California Computer
ki $%09% & TESTED Systems $297%
o 63011J
MC1488Poqier o gg¢ e e SRS . SOROC
MC1489PrecEiver 5 AMP 5VOL e e lies] || oy oy 256X 4
REGULATOR Eacronc mstaross t o ‘e pno M
R L B B
2716 450ns single+5V] IN T0-3 PKG e e s s o T irmon
TI.HIT, INT.SGS L B et e $7500 $ 65
sk eproM  $3850] $6.95 e FROw sToc
8038C - |"iiSaad 1w jarsaaa | 1.C. 1979 2708 or= rvoscs
vCO WaveformGen
Wishne™ $275 | 74LS243sTock J4LS3T3 MﬁSTER$34 g5 ] ‘'oxxeerAv  §8.50
7400 TTL 7400 TTL CON'T 74LS374 - cic ; T coul'-rl,S uiniy
7400 .18 764107 .35 . . 3 .85
S S I — = — Logic Probe Kit. [ 2 e 2
;:3 2: ;2%:: :2 h 31795 ::la.;nvlt'u. u-:l-u- ;Z:gi 23 ﬁ;ggi}: 3;:
7416 .32 74165 .85 - el maks shis s [ 745182 99 IM7IIN .95
;Zgg .20 74175 .90 —t ane-night project. uuozlﬁlmk - ll;;:;:/ﬂ :g
%27 3 reles L CONCORD L1081 4.50  1M3900 1t
7437 .28 74279 .75 LM300H 1.25 TRANSISTORS DIODES
301 . 2N2222 /.

a0 T8 7439 198 to M PUTE R co M PO N E NTS Doin 3 mwasor  s/00
7451 18 MISC TTL LM320T5 1.25  2N3055 .85
7454 18 741500 e LM320M5 1.25 283904 6/1.00
Tyt B ¥ LOTIZ 125 20906 6/1.00
oo % 3n 2| 1973 SO.STATE COLLEGE -ANAHEIM,CA. 92806 | =iz 1o nus 41
1485 B sk 50 I visa- MasterCharge Minimum Order-1000 | 232 250 00 Lo
7492 250 ngn :;; Check or M.O. (7]4) 937_064] Add 1.00 for Frt. ag:gﬁz :g; }:Z‘l’zz ;g{:.gg
reus :;g Yets1s7 13 | Nocoo Cal.Res. add 6% 1340715 1.25  1N52378 10‘/1.'0_0
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Same day shipment. First line parts only.
Factory tested. Guaranteed money back
Quality IC's and other components at fac-
tory prices

INTEGRATED CIRCUITS

2322 Waish Ave.

et s 11 D20 1@ ELECTRONICS
400N 17 IM320k5 1 04021 1.0
020 17 LMR23X5 6% CO4022 %6, 0, N RESISTOAS % wan $%
AN 19 LM30X-92 1, CD4023 2 21F02 1 10 pet typs DI 1000 per type 012
s 2 | Daont B owa s 28 oer voe 023 360 pace pacs
10N 1 g A .ov
W g 18 SR (D AU IR e an WEOREE
JA20N 7 LMX0T-12 1. CoaR? El M2 3 “12']' s
e meiu"' : CD4R9 u’n‘) aneLl 1 %sm 875 5 -.,Tsaml eyboard it $67.50
o 2 Moo v e A U . Mz 178 fumy asemoins i
! y 3] ASOH -
an % el 1 ShE IR gle, @@ 00 LLIRURER. NS
A f 5o i t:y‘u&:g : Mg 6 Mwsm0 3 CONNECTONS Leos
9 Rea TD18 18
) il ’ a4 29 (MBOK24 135 CDAOM 63 MMSI0 W ecge 2.0
a4 330 5 H Groen. Yewow TO18 2
P ll’ o5 s vm e 16 a4 . 7 A+ 2
- Y f‘ 485 LM34OTS D404 B Yeriow )
v g e R Bkl EE R B 52 RESedd gmimommaen D
s Tann 43 (MMOT-18 t CD4080  1.42 ;ms 2 iS00 speaty red, #moer. green. yehow
ATTENTION ELF OWNERS mE o h HISTIE B L Mm, 2 memimea sesocou s e
4 M350 TS0 CDoes A0 oy 15 2 A1 st Froq O, 3178 98
ANNOUNCING QUEST SUPER BASIC % Wy B R EEIE L U2 wamemeens
41238 LM3: . 9368 S 18 27 36 A Pensdis MeMimaier 318,00
h A 4 a2 X (M3sow 100 CDOTY 2
At last a Full Size Basic for 1802 systems. A Tiny Basic Source now available $19.00 R TR i Pl B, e e ATt
il ) - 4 ™ 900
complete tunction Basic Including two dimen- g0y Siot Expansion. Add 3more S-100slotsto el i o ot ey VS Sopan imer 300
sional arrays, string vanables, fioating point, oy, Super Expansion Board of use as a 4 slot ptral L R masd 3% A TN senctes Mo Pusounon 21
arithmetic and 32 bit signed integer arthmetic ~ §.100 Mother Board. Without connectors $9.95. R T DUe A7 Nmows 290 T 3 I 100 eevew dowss 68
g i i I X TR n ua WMSAT 1045 18 ST 40 123 D Oigh uaiversel
(10 digit accuracy) with I/0 routines. Easily adap X 4163 7 LeNIN D07 12 4
table on most 1802 systems. Requires 12K RAM  COMIng Soon: Assembler and Editor, EH I} aren LeTaD s 42 MRS o 518 Vo 0 10 5 e
e user'prggrams Cassetre Adapter Board. High resolution aipha/numerics [l 7orsv %0 wiran o8 'R cmw o e 10%
version in stock now. ROM versions coming "ith color graphics expandabie up to 256 x 192 pmy g e o gl 78 Do 2um 450 e ™Y e
: resolution for less than $100. Economical ver- T2 1SS (Mgr 200 (Dasle 1 MMATMAGN 43 4 M 1R Moo Tngon
soon with exchange privilege allowing some Rs for. 6 Jar 1802 syst yioeN 18 LMo 275 D4 1@ % R e H Expanow $229.00
credit for cassette version. SIORS 10T OReTIpoplle Systemstalse ToeK 66 (wuw AT Qe v PR IR QUG Yo Moo 150 Bus sse000
K RAM 32K 1 743660 66 LM1800 175 CDM 4] 7209 pe 20 W % Graboer Kat
Super Basic on Cassette $40.00 18K Dynamic PONR expandadleiioMiaKiIon TR MRl TR Dk 1k Oooscx )13 RMe 10 e e
Y less than $150. LM18ss 300 CDASE IR Bawe 4 i meter !
* w5 GR OB 12 EEE IR RN 12 ecUe WS
RCA Cosmac Super Elf Computer $106.95 AN R L % N 'R wooesocason 2owoMe 1R N et
A M
Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys ] O % A B YRR
other computer. There is no other computer on  plus load, reset, run, wait, input, memory pro- . ;g;ggc y: ;:g;; 2 ;o.:s mg ;?S'gl.‘l:b:z e LT L - ;;;
the market today that has all the desirabie bene- tact, monitor select and single step. Large, on asi e 5 L I 8 WIS STIOMM 450 126¥CT600ma 18
fits of the Super Eif for solittie money. The Super  board displays provide output and optional high S i 1w mon ;o M2 1N lomae ik s %
Eif is a small single board computer that does and low address. There is a 44 pin standard et O R S 3P gl 0 ey (0T v
many big things. It s an excellent computer for  connector siot for PC cards and a 50 pin connec- e B Es o 12 e §38 12V 6 amp 1295
training and for learning programming with its tor siot for the Quest Super Expansion Board. oW 123 7 noe M B B om0 oot 1y e e vt 69
machine language and yet it is easlly expanded Power supply and sockets for all IC’s are in- oy e B URE 125 38 Aean $12.80 121 3 amp wat g t%0
with additional memory, Full Basic, ASCil cluded in the price plus a detailed 127 pg. instruc- R A e o e D ab W50 7497 £3 g Leos -
Keyboards, video character generation, stc.  tion manual which now includes over 40 pgs. of wSioTy e o s e o fooms 09w & n
Before you buy another small computer, see it it Software info. including a series of lessons to A e 7l o omyg b NG iR
includes the following features: ROM montor, élp get you started and a music program and [ JUERM & wo e D 2R b vm powmensn o DUDRUOR G0
1 . N i COP 1802 1
State and Mode displays; Singie step; Optional 9raphics target game. L @ tmeo e NER LD lcgnwin Bw ous N Tl
address displays, Power Supply; Audio Ampiifier  Many schools and universities are using the astey & B 6 P ke 2% Rem Compas Sa 6 50 O3S0 s B0
and Speaker; Fully socketed for all IC's: Real cost  Super ENf as a course of study. OEM's use ft for asew o GNE S §0 wmt s mw o X ] CUEA 0 ®
of in warranty repairs; Full documentation. training and research and deveiopment. ST 6. e 097 & 64 130 DA 210 PROSCTDT  CCICA 400 7 0
0% R 0
The Super EIf includes a ROM monttor for pro- Remember, other computers only offer Super Eff Tt g MM ym an - S 068 dchmenust i
gramloading, editing and execution with SINGLE  features at additional cost or not at all. Compare MSEM LB coom T8 BN 4 i sk 20 I e o o
STEP for program debugging which is not in-  before you buy. Super EH Kit $106.95, High umen aoy e A A XA agtown 80
ciuded in others at the same price. With SINGLE address optlon $8.95, Low address option i a1 aXe M0 gra 12 eon %07 25 TN Hes s
STEP you can see the microprocessor chip opera-  $9.95. Custom Cabinet with drilied and labeiled Gp 1% e 2 B2 18 T s BXS 2 e <l i
ting with the unique Quest address and data bus  plexiglass front panel $24.95. Expansion Cabinet w18 e 3 B 2B LN, 5 e @ uawis w12
dispiays before, during and after executing in-  with room for 4 S-100 boards $41.00. NiCad xS % 16 Mbime 4000 g 10 MANT4O & w0 12
i i wosn o 2 it MW wioss B9 MANSSH) o % 2»
structions. Aiso, CPU mode andinstruction cycle  Battery Memory Saver Kit $6.95. Al kits and 4 Cp4013 MOSMEMORY  57c 2% 2 MANGTY 1.3
L MW 3 e (s 4% i 2 6710 €A &0
are decoded and displayed on 8 LED indicators. options also completely assembied and tested. Nm 9 s % 2001 1% ow 500 onep) B MaNaY (ZCRES
3 i s 00
An RCA 1861 vide graphics chip allows you to Questdata, a 12 page monthh pubica- [ Lo, 'D den W onmwe vm MR G2 ImL 0 @ Men iR
connect 1 your own TV with an inexpensive video  tion for 1802 computer users is availabie by sub- MNTIX 292 (Dagrg 2] NEZET IRPY tamiermer 2.7%

modulator to do graphics and games. There is a
speaker system inciuded for writing your own
music or using many music programs already
written. The speaker amplifier may also be used
1o drive relays for control purposes.

scription for $12.00 per year

Tiny Basic Cassette $10.00, on ROM $38.00,
original Eff 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 vaiue! This board has
been designed 1o allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of iow 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 tits neatly into the hardwood catwnet
atongside the Super Eif. The board includes siots
for up to 6K of EPROM (2708, 2758, 2716 or I
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes.

A K Super ROM Manitor $19.95 s available as
an on board option in 2708 EPROM which has
been preprogrammed with a program luader/
editor and error checking multi file cassette
read/write software, (reiocatible cassette file)
another exclusive from Quest. it includes 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 foliow with
single step. The Super Monltor is written with
subroutines allowing users to take advantage of

monitor functions simply by caiing them up.
Improvements and revisions are easlly done with
the monitor. It you have the Super Expansi

Rockwell AIM 65 Computer

6502 based singie board with tull ASCII keyboard
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, 8K Basic Interpreter $100.00.
Power supply assy. in case $60.00. AIM 65 in
thin briefcase with power supply $485.00.

Board and Super Monitor the monitor is up and
runming at the push of a button.

Other on board options include Parallal Input
and Output Ports with full handshake. They
allow easy connection of an ASCII 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 S-100 slots for
static RAM or video boards. A Godbout 8K RAM
board is available for $135.00. Also a 1K Super
Monfor version 2 with video driver for full capa-
bility display with Tiny Basic and a videc interface
board. Parallel I/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma i/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cable s availabie at
$12.50 for easy connection between the Super
EM and the Super Expansion Board.

The Power Supply Kit for the Super Expansion
Board is a 5 amp supply with muttiple positive and
negative voitages $29.95. Add $4.00 for shipping.
Prepunched frame §7.50. Case $10.00. Add $1.50
for stpping

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards.
6-.50" LED Displays. 5314 ciock chip, trans-
former, all components and fult instructions.
Orange displays also avail. Same kit w/.80"
displays. Red only. $21.95 Case $11.75

Video Modutator Kit $8.95

Convert your TV set into a high quality monitor

Auto Clock Kit $17.95
DC clock with 4 .50 displays. Uses Nabonal
MA-1012 module wath aiarm option. Includes
light dimmer, crystal imetase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
titul dark gray case. Best value anywhere.

P.0. Box 4430k Santa Clara, CA 95054
For will call only: (408) 988-1640

Stopwatch Kit $26.95
Full six dign battery operated. 2-5 volts.
3.2768 MHz crystal accuracy. Times to 59
min., 59 sec., 39 1/100 sec. Times std., splt
and Taylor. 7205 chip, all components minus
case. Full instructions.

NiCad Battery Fixer/Charger Kit

Opens shorted cells that won't hold a charge
and then charges them up, ali in one kit w/full
parts and instructions. §7.28

without affecting normal usage. C
with tull instructions.

plete kit

$-100 ComJ)uler Boards
8K Static RAM Kit Godbout

16K Static RAM Kit

24K Static RAM Kit

32K Dynamic RAM Kit

32K Static RAM Kit

64K Dynamic RAM Kit

8K/16K Eprom Kit (less PROMS)
Video Interface Kit
Motherboard $39.

$135.00
265.00
423.00
310.00
$475.00
470.00
$89.00
$139.00
Extender Board $8.99

PROM Eraser
Will erase 25 PROMSs in 15 minutes. Ulra~
violet, assembled $34.50

Hickok 32 Digit LCD Multimeter
Bat/AC oper. 0.1mv-1000v. 5 ranges. 0.5%
accur. Resistance 6 low power ranges 0.1
ohm-20M ohm. OC curr. .01 to 100ma. Mand
held, ¥~ LCD displays, auto zero0, polanty, over-
range. $69.95.

Digital Temp. Meter Kit

$34.00

{ndoor and outdoor. Switches back and forth. z

Multi-volt Computer Power Supply B 60 Hz Crystal Time Base Kit $4.40 791C Update Master Manual $35.00 Beautiful. 50" LED readouts. Nothing like it o]
8v 5 amp, =18v .5 amp, 5v 1.5 amp, -5v Converts digital clocks from AC fine frequency Complete IC data selector, 2500 pg. master refer- available. Needs no additional parts for com- rﬁ
S5 amp, 12v .5 amp, — 12 option. +5v, =12v to crystal time base. Qutstanding accuracy. Kit ence guide. Over 50,000 cross references. Free plete, full operation. Will measure —100‘.to Z
are regulated. Kit $29.95. Kit with punched frame inciudes: PC board, IC, crystal. resistors, ca- update service through 1979. Domestic postage =200°F, tenths of a degree, air or liquid. o
$37.45. Woodgrain case $10.00. pacitors and trimmer $3.50. No foreign orders. Beautitul woodgrain case whezel  $11.75 g
TERMS: $5.00 min. order U.S. Funds. Calit residents add 6% tax - °
BankAmericard and Master Charge accepted. FREE. Send for your copy of our NEW 1979 3
Shipping charges will be added on charge cards. QUEST CATALOG. Include 28¢ stamp. ©
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ELECTRONIC SUPERMAREKET
P.0. BOX 619 — (DEPTR11) LYNNFIELD,MASS. 01940

Phone orders (617) 532-2323) — Use youl Charge Card - Visa-MC-AE
TERMS: Add Postage; No. C.0.D.'s — $10.00 Minimum Order

READ THIS!

Radio-Electronics

3M - SCOTCH FLEX FLAT CABLE S s g AND
25 Connector - 26 AWG Solid Round Con- STELLITE v FicEPTIoN Dtk
e 3ol o s b ot

ductor Flat Cable 3M No. 3349/25 avali-
able in lengths of 10°, 25, 50° @ less than
% price more computer surplus.
Sh. Wt. 2 Lb. 10~ 9Cs0377
Qty. Ltd. 25° 9CS0378
50° 9CR0379

ot v ¥
i

o e
AC POLAMTY CMECREN CESI0n e
Bon? pe smed e S o s

A

s—
.
]‘ 1 '
LJ 2y
VARIABLE BENCH SUPPLY KIT
Simple, adjustable power supply kit with
voltage regulation within range of 5 to 24
VOC. Parts include: transformer, pass
transistors, resistors, capacitors, voltage
regulator IC, diodes, vector board, line
cord, power switch, indicator lamp, po-
tentiometer and instructions. All you add
is the case and labor. QTY LTO.

Sh. Wt. 15 Ibs 6M160301
6 for $87.88 6M 160301

$5.00
$12.50

PUT UP TO
$1 ‘I
IN
YOUR
POCKET

You can save up to $11 when you subscribe to Radio-
Electronics—and have the best electronics magazine of all
delivered to your home, often before it runs out on the news-
stands! Every page of every issue is packed with electronics
news and excitement you won’t want to miss. Make sure you
get every issue, and save money, too. Mail the money-
saving coupon below today. Get all the excitement, every
month.

SUBSCRIBE TO RADIO-ELECTRONICS

“AUTOMATIC RAOIO"” - SAVE $51.07!
AM/FM CAR RADIOS

These puchbutton radios with front/rear
speaker control & power antenna switch/
burglar alarm control are completely buiit
up in Japan, but to get a low custom rate
the radio was assembled in Japan less dial
& face plate & Pointer. We supply stuff to
put together a complete radio - all in
foam packed boxes from Japan. Made to
sell for $79.95 each - yours for ONLY
$28.88 each!

Sh. Wt. 12 Ibs. $38.88 ea.

$14.88
$87.88/6

COMPACT 2 WAY SPEAKER SYSTEMT
KIT - Contains Walnut Vinyl Clad Cab. -
6 full range spkr w/40 watts (RMS) ¢cap.,

hoommp 30 Hz., freq. resp. 40 Hz to
13K Hz., 4" phenolic ring tweeter, free air
es., 1700 Hz.. freq. reso. 1.5K Hz. to 20K
Hz., 26~ (W'R’), 24" Tweeters, 2:Grills

9050376

ou cut to size, 2-P-Button Term. Acstc S R BN G5 &0 U5 &5 65 55 OF GF R G G 6N &5 0N 05 GF &N 60 68 0N i e

4 CARD READER - PDI - (MA ) i

Damp’g, wrs & Vetcro Fastnrs, Hrdwre § L/ MANUAL r

e Taratn, e ath Iostructions] Like NEW sumius unitl Theso 3055k | | §  Get the Best—Every Month a9 g

Reg. Price: $110.00/pr. SAVE: $70.00] series Peripheral Dynamics Inc. readers (] Name (please print) [ ]

Size: IBHXIOWx6%D SO COMPACT!Y read standard IBM cards - Mollerith type. —— - I

Sh. Wt. 38 Lbs. 9310286 $39.88/pr] (Reads standard 80 column cards at a i Address

3 pr. for $113.88 9310286 $113.88/3 pr§ maximum rate of 300 cards per minute.) [ ] — - [ ]
Designed for table top use. 5V Jogic City State Zip Code i

COMPACT 3 WAY SPEAKER SYS- interface used. Input & output capacity : - 1

TEMS KIT - Walnut Vinyl clad Speaker o' 500 cards, but on-the-fly loading & un- n =

system kit contalns alt comp to ding is permissible as long as there are ] Indicate the offer you prefer: I

bulld 2 complete compact 3 Way approximately 100 in fnput Hooper. []1 Year—12 issues ONLY $9.98 [[] Payment enclosed

er systems. Contains 8'' Pass. Rad. w/ Operates on 120V sogz. Supplied with 1 (You save $5.02 off newsstand price.) [J8m me [ ]

rear firing, 6 W. Range 4°° phenolic Key Data Sheets. opy of complete [JCheck here if this is a new [

ring tweeter, freq. resp. 35 Hz. to 20K dperation & maintenance manual (120 : Dzsv";’:‘—z? ;?1“6'6 g':‘k: ?:':r?d rice.) subscription. i

Hz. power cap. 30 watts RMS. U must pgs) avallabéﬁl 'g‘;9535.00 extra. QTY LTD i (Sav ore W p [J Check here if you are extend- i

add sm components to cabs. & cut List Price: $1,689.00 each . . . 5 . 3.00 Ing or renewing your sub-

hote In rear of cab. for 8" P'R woofer, | Sh.We.401bs  D9220365  s1s0.88 ff | o EI"“C’:,:"“CD:J’;?":S“;:%%%‘;’ ;=i DAL i

wiblack foam grills & inst. 4 for $569.88 D9220365 $569.88/4 I : ° 3 I

Size: I6MHxIOWXE%D . — Operations & Maintenance Manual Mail to: Radio-Electronics

SR GO o MR b LS e S3500 B[] SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80322 I

3 pr. for $169.88 9310287 $169.88/3pr 4 for $129.00 9220366  $129.00/4 1 . P.O. b 3 . .

- D D G S S B G G S5 G5 B B a5 G5 B BN B BN OGS B ae
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FAIRCHILD RED LED LAMPS
=FLV5057 Medium Size Clear Case. RED EMITTING These are not
retested oH-spec units as sold by some of our compention. These are
factory prime first quality new umis

10 FOR *1"
‘/ 50 FOR $4%
“WE BOUGHT 250,000 PCS.”

LAB-BENCH VARIABLE POWER SUPPLY KIT

SONY 23 WATT AUDIO AMP MODULE
#STK-054. 23 WATTS SUPER CLEAN AUDIO.20HZ to
100 KHZ + 2 DB. HYBRID, SILICON. SELF-
CONTAINED MODULE. ONLY 1% x 2% IN. WITH

DATA -
COMPARE AT UP TO TWICE OURPRICE! *8%%each

CLOCK MODULE DPTIONS
MA1008 A and D MA1013

Switches and pot for all options

Includes:

$ push buttons

1 toggle

1 10K pot $2.50
Alarm Parts (inCluding hgh impedence
transducer) Much more efficienl that a
speaker $1.50
Transducer only {unbelievably loud!) $1.10

60 Hz CRYSTAL TIME BASE SILICON POWER

RADIO-ELECTRONICS

=
N

510 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

$4.95 (Compiete Kit)
Uses MM5369 CMOS divider IC

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE Il
16K X 1 Bits. 16 Pin Package. Same as

LED BAR GRAPH AND ANALOG METER DRIVER
New from National Semi. #LM3914. Drives 10 LED
directly for making bar graphs. audio power meters,
analog meters. LED oscilloscopes, etc. Units can be
stacked for more LED's. A super versatile and truly
remarkable IC. Just out!

SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec. Sheet

Mostek 4116-4. 250 NS access. 410 NS
cycle time Our best price yet for this state
of Ine art RAM. 32K and 64K RAM boards

with high accuracy 3.579545
MHZ Crystal. Use with all MOS
Clock Chips or Modules. Draws
only 1.5 MA_ All parts. data and
PC Board included. 100 Hz
same as above. except $5.95

SOLAR CELLS

2 Inch Dia. Approx. .5 VDC at 500
MA_in sunlight. Factory new units.
not rejects as sold by others
Series for higher voltage. parallet
for higher current. Converts solar
energy directly to electricity
LIMITED QUANTITY. ssgg

using this Chip are readily ilable. These
are new fully guaranteed devices by a
major mfg

VERY LIMITED STOCK!

"MAGAZINE SPECIAL" - 8/$79.50

FAIRCHILD PNP
"SUPER TRANSISTOR"
2N4402. TO-92 Plastic. Slicon PNP
Driver. High Current. VCEQ-40 HFE-«
5010 150 at 150 MA FT-150 MHZ. A

NATIONAL SEMICONDUCTOR

“COLOSSUS JR.” JUMBO CLOCK MODULE

2¥0R
$15

(AC XFMRA $195)

ASSEMBLED! NOT A KIT!

PERFECT FOR USE

[ mat013
|BRAND NEW!|

super "BEEFED-UP” Version of the
2N3906.
8 FOR $1.19

JUMBO IC ASSORTMENT
All new not rejects. BIG
computer mfg. Surplus. Some
standard marked, many house
numbered. TTL, DTL, LINEAR.
All prime. 1st line.

50 tor $1.58 500 for $12.95

Bright 4 digit 0.7" LEO Display
Compiele-Add only Transtormer and Switches
24 Hour Alarm Signal Output
12 Hour Real Time Format

50 or 60 Hz Operation

Power Failure Indication

LED Brighiness Control

Sleep and Snooze Timers
Alarm “on” and PM Indicators
Oirect Orive - No RFt

Direct Replacement tor MA1012
Comes with Full Data

With Data.

TOSHIBA POWER AUDIO AMP

58 WATTS RMS Typical Output. 50 to 30,000 HZ
+3 DB. For CB's, tape decks, PA’s, etc. Works off
of asingle supply voltage from 10.5t0 18 VDC. 10
Pin plastic DIP with special built in heat sink tab.
Perfect for use on 12VDC.

$399

each

Digital R

(OF TEXAS)
P.0. BOX 401247B

esearch: Parts

GARLAND, TEXAS 75041 © (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. Forelgn orders
(except Canada) add 20% P&H. 90 Day Money Back Guarantee on

all items.
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d $1.00 for shipping

Y T Mk . PARTS PROCUREMENT PROBLEMS

whsiruhon  gude for  approumarely
3000 rronsistors
* Covers the 24 250 2% ondt

20 wres FUJI-SVEA Has the Largest Inventory

rOduCHon | INCiuGes 0 guide

e of Original Japanese Parts Anywhere

rrONYYOn
" A Q0 poge 8% oy 11

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use?

TYPE 25-UP 10-24 25.-UP 10-24 TYPE 25-UP 10-24 TYPE 25-UP 10-24 1.9 TYPE 25-UP 10-24

2SA 473 . 2SC 693F 20 27 2SC 12264 50 55 60 2SD 234 60
2SA 483 B . 28C 696 1.00 180 200 225 2SD 235
2SA a4 y s 28C 708 220 270 2SD 261
2SA 485 d . 9 7 28C 110 50 55 2SD 207
2SA 489 ¥ 28C 71 130 145 2SD 300
2SA 490 28D 313
2SA 493 28D N5
ggA dgg 2SD 325
A 4 4 2SD 330
2SA 497 d . 2SD 350
25A 505 d 2SD 380
2SA 509 L C 8 35 2SD 381
25D 424
2SD 425
2SD 3126

ORI NN B NP D

333333878837 383T5%a2

000500 d

88388538

TBA 810SH
TC 5080P
JC s081P
TC so82p
UHIC 001
UHIC 002
UHIC 003
UHIC 004
UHIC 005

©000d

3
uPC 575C2
uPC S76
uPC 592H
uPC 1001H
uPC 1008C
uPC 1020H
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258 337 25C 684 2.70 SN 7400

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

Mimmum order $5.00 Calit. residents ada 6% sales tax. Add $1.00 postage and handiing IMMEDIATE DELIVERY WITHIN 48 HOURS
Quantitv discount prices Ask For Our Compiate Price List Manufacturer inquiries Welcomed ON ALL TRANSISTORS IN STOCK

All parts guaranteed against tactory defect

TOLL FREE TELEPHONE FUJI-SVEA ENTERPRISE

Nationwide 800/421-2833 Local 213/533-1221% a Dinsian of Fup Svea Incorporated
Calit. 800/262- 1523 533. 1228 P.O. Box 3375 Torrance, CA 90510

Hours Mor Fri 10-7 Sat 11-5 Telex 21-4732

6461 H3GWIAON

N
-h



LOW, LOW DISCOUNT PRICES

*HARD TO GET COMPONENTS
*MONEY SAVING DISCOUNT PRICES

+TOP SELECTION OF FIRST QUALITY
POPULAR COMPONENTS

+ALL COMPONENTS GUARANTEED
TO BE FACTORY PERFECT

(MONEY BACK GUARANTEE)

UARTS
AY-5-10134 $4.20
TR16028 3.90
AY-3.10150 5.20
AY-3-1014A 6.75
TELECOMMUNICATIONS
AY-5-9100 Push Button Telephone Dialler Circun 13.95
AY-5-8200 Repertory Dialler 13.95
AY-5.9500 C-MOS Generator 4.25
GENERATOR/ENCOOERS
RD-3-2513 Character Generator {upper or lower Case) 6.50
AY-5-2376 Keyboard Encoder 12.10
AY-5-3600 Keyboard Encoder 12.95
8080/8085 SUPPORT CHIPS
UPDBOBOAFC  8-B:t N-Channel Microprocessor 5.35
UPDBOBSAC  Single Chep B-Bit N-Channel Microprocessor 12.75
UPDB155C 2048 Bit Static MOS RAM with 170 Ports & Timer 18.9%
uPB8212C 8-Bit VO Port 2.40
UpB8214C Pniority Interrupt Controlter 3.90
UPBB216C  4-Bit Paratiel Bidirectional Bus Driver 2.40
UPBB224C Clock Generator 8 Driver tor 80804 Processor 2.55
uPB8226C 4-Bit Paraliel Bidirectional Bus Driver 3.35
UPB8228C B080A System Controlier 8 Bus Driver 3.95
UPB8238C 8080A System Conlrolier 8 Bus Driver 3.95
UPD8251C Prog. Communicalion Intertace 5.40
UPD8253C Prog. Interval Timer 13.95
WPD825! Prog. Periphecal Intertace 5.40
upDa2s7C Prog. DMA Conlrolier 16.95
UPDB259C Prog. (nterrupt Controlier 14.90
MICROPROCESSOR CHIPS
UPD780C(280) B-Bit N-Channel Microprocessor completely 80

compaticie 13.50
UPDTB0C-1(Z80A) 8- Bit N-Channel Microprocessor compietely Z80

compatidle [4MHz) 15.95
CONTROLLER CHIPS

UPD765 Single/Doubte Density Floppy Disk Conirolier 59.95

FD|77|B Single Densn% Flnpp Disk Controiter 59.95
FO17918 Dual Donsn toppy |sl Controlier lIBM compatible)  59.95
CRT5027 CRT Controller 3995
UPD3720 Floppy o-su Controlier 39.9%
RAMS

UPD2102ALC-4 1024 Bit Fulty Decodeo Static MOS RAM (low power) 2.60
UPD2101ALC-4 1024 Bi (256x4) Stalic MOS RAM with separale

110 (low power} 2.75

UPD2111ALC-4 1024 Bit (256x4) Static MOS RAM with common VD

8 output disable (low power} 3.50
2114UCB 4K Static RAM 45005 6.95
UPDS101C-€ 1024 Bit 125614) Sullc CMOS RAM 4.2
UPD411AC 4K Dynami 495
UPD416C 16K (‘6384!" Bit Dynamic MOS RAM 12.78
BAUD RATE GENERATORS
COmS016 Duai Baud Rate Generator 15.50
COMS036 Dual 8aud Rate Generator 15.50
8R1941L Dual Baud Rate Genrator 9.80
SOUNO GENERATOR
SNT76477 Compiex Sound Generator 3.65
ASTRO
COM1671 Asynchronouss Synchrongus Receiver- Transmitter 24.50
LINEAR
SGIS24N/)  Swilching Regulator Converter §.40

TO OROER: Specity part number, name, price & quantity.
Check or moner order must accompany order. Add $1.75 for
postage & handling. New York State residents add 7% Sales tax
Foreign Customers: Payment must be in U.S. dollars by inter-
national postal money order or cashier's check. Add 20% for
shipping & handling

FREE WITH EACH ORDER. WE WELCOME
INQUIRIES FROM MANUFACTURERS,
GIFI‘ DISTRIBUTORS, & INSTITUTIONS.

NOC.0.D., MINIMUM ORDER $10.00.

(PRICES GOOD THRU NOVEMBER 15, 1979)

Order Today trom:

POPULAR COMPONENTS INC.
DEPT. RE 1179

P.0. BOX 866
MELVILLE, N.Y. 11747

RADIO-ELECTRONICS
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
— AMC Sales ..o 114
— ATYV Research .................. 116
50 A P Products .. R— 99
— A P Systems ......... — 102
35 Aaron-Gavin Instruments R— ]
39 Active Electronics..................... .. 107
Advance Electronics ... 78-79,93,98
34 Advanced Computer Products . . 109
i3 All Electronics 118
37 American Antenna ... .Cov. 4
47 B & K Dynascan Co....... ..96
45 Babylon Electronics....................... 112
— Bagnall Electroaics........... 116
— Karel Barta ....... 114
- Buliet Electronics ..... 101
— Burdex Security Co. ..............cccc...... 100
52 C F R AsSOCIates ..........cooooviviinnnninne 108
— Chaney Electronics........................ 118
L Channellock ......... p—— . 24
— C 1 E—Cleveland Institute of
Electronics .. —— 18-21
— Command Productions ........... 102
— Commercial Trades Institute ............ 88
43 Concord—Computer Compoaents...... 118
36 Continental Specialties ............ .Cov. 2
65 DAK Industries.... ]
- Dage Scientific.......................... 116
32 Delta Electronics .......................... 102
66 Delta Products.... . 76
51 Diamondback Electronics....... 112
3 Digi-Key ... 117
- Digital Research Corporation ... 120
EMC—Electronic Measurements ....... 95
8 Electra Company .............. | 25
12 Electronic Book Club—Tab Books.....
53 Electronic Supermarket........... 120

- Electronics & Control Engineer’s Book

CQlub—McGraw Hill Book Div. .. 28-31
49 | 3 (1 " S —————— ——— )
41 Fordham Radio Supply....... ... 87,103
- Forest Belt's Training Workshop........ 81
29 & 30 Formula International .......... 110-111
- Fuji-Svea......cooooii 121
7 Godbout Electronics ...................... 112
27 Grantham College of Engineering ....... 90
100 [ [ | —————— 2,22,73-75
59 Hickok Electrical Instruments............ 37
54 Hitachi-Denshi ... -3
26 Hobby World................ 116
- Information Unlimited.................... 116
25 International Crystal Mfg. Co. ........... 91
24 ITC-—International Television Corp. 114
22 & 23 Jameco Electronics......... 104-105
21 Jan Crystal ... 108
- Lakeside Industries............ .. 102
4 117 [ i4

- National Rndlo Institute (NRI) Div. of
8-

McGraw H

- National Technical Schools...
62 & 63 Netronics
20 Ohio Scientific |
2&3,61,60 O. K. Machine & Tool ........ 34-35,27,95
Ol$on........oovvvviiiiiiniiiiiecieinns ti6
19 Optoelectronics............... .Cov. 3
18 PAIA. 90
46 PTS Electronics 88
38 13
10 Pansvise....oiin 36
9 Perma Power Flectronics. .. 32
15 Poly Paks . 113
17 Popular Components . 122
16 Quest. 119
55,64 RCA—Solid State .......................... 42,98
6 Radio Shack .. 115
52 Rainbow Industries......... .. 83
42 Ramsey Electronics 106
13 Rye Industries........... 26
— Sabtronics .. .15
— Silver Spur ......... 102
57 Solid State Sales.. 108
58 Southwest Technical Products . .92
— Spacecoast Research 102
- Speakerlab 100
56 Sprague Products Co. .. 85
Surplus Center ........... 100
40 Tek-El Corp. 108
48 Telestar Inc................ .33
11 Tri-Star....... 118
V.IL.Z. Mfg.. 89
28 Wersi Electronics 92
14 Zemco 16
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WHEN QUALITY COUNTS............

COUNT ON OPTOELECTRONICS FOR STATE-OF-THE-ART,
TOP QUALITY FREQUENCY COUNTERS AT PACE SETTING PRICES.

NEW Model K-7000 [Kit] 7 Digits 550 MHz $ 79.95
NEW Model 7010 9 Digits 600 MHz $145.00
NEW Model 8010 9 Digits 1 GHz $325.00

Note: Model K-7000 is available "‘KIT FORM'' only, other models factory assembled only. Model K-7000
requires #AC-70 Adapter ($4.95) for 115VAC Operation, AC Adapters are included with the other models. See
chart below for NI-CAD Battery Pack Option, etc.

ALL MODELS HAVE MANY STANDARD QUALITY FEATURES INCLUDING:

« ANODIZED ALUMINUM CASES - PROVIDING RF SHIELDING
e 1 MEG AND 50 OHM INPUTS - WITH EXCELLENT SENSITIVITY

« AUTO DECIMAL PLACEMENT AT Hz AND MHz
e AC-DC or NI-CAD BATTERY PORTABLE OPERATION
 FULL YEAR 100% GUARANTEE [PARTS ONLY ON K-7000 KIT]

¢ NBS TRACEABLE CALIBRATION

e MADE IN US.A. e COMPACT SIZES: 8010 = 3" Hx7%"” Wx6%"D
K-7000/7010 = 1%’ H x 4%’ W x 5%’ D

100000000 e i 1S
e 4-3-40 i )| raocoo0

P B B 6 W 0 e
-

EE 0PTOELECTAONICS. N

—

K-7000 KIT

7010/7010.1 8010/8010.1
600 MHz 1 GHz 550 MHz
9 DIGITS 9 DIGITS $79.95

T ———

i SENSITIVITY RESOLUTION TCXO TIME BASE
s RAN LED
MODEL | pnice | 10Hz to | DraiTs 20 OHMINBUT; HIZHINPUY TimEs

25-250 MHz| 250-450 MHz{ 450 MHZ-1GHz | 10Hz - 80 MHz 12 MHz | 80 MHz | MAX FREQ | 20°-40°C | FREQ.

16pem | 5228 1 o | oeTion

$15

20,50 V. 110 mv @11sec | rom | ome | 220ME

K-7000
7995 | 550 MHz  § -20 m' .30 m
§-20 mV 10-30 mv 10 550

kit

YES YES

10 Hz 1 PPM
10 MMz | OPTION | OPTION
600 MHz | 01 PPM $25 $15

7010 | 145.00 ’
600 MHz : . 2040 mv
7010.1 {225.00 Wt 9 S0mv | 1030mv | S e 110 mv @i1r10sec|  1Hz 1 H2

YES
YES
10 MHz STD OPTION

$39

8070 | 325.00

80v0.1 | a05.00] ' OH:z 9 110 mv 5 20mv 10-35 mv 110 mv (8! 01-20 SEC 1 Mz 1 Mz 10 Hz 1 PPM

1 GHz 0t PPM

Has precision (0.1PPM) TXCO Time Base

Order Toll FREE 1-800-327-5912
OPTOELECTRONICS, INC. ’ PHONE ORDERS

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 (305) 771-2050

TERMS: Orders to U.S. anc 5% 1t ! )t $1 t
0.D. collection fee $1.00. ( er $15.0( extra $1.0 ks must: cle f jer 1s shipped 1a residents add 4

4 rpmon

ot

VISA

........

les tax
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So unique it's patented.
So good its guaranteed
to out-perform any
microphone on any radio.

TWO MICS
WITH ONE
SWITCH!
CLIPS Switch up tfor a high-
ANYWHERE pitched transmission for

cutting congested city
traffic. Switch down for a
mellow base in open,
uncluttered rural areas

WITHOUT A CLIP!

Molded four-pole
internal magnet clamps
instantly to any steel
surtface. Steering
column, metal dash, root
top, or the side of your
CB radio. No groping for
your mounting clip

PROCESSES
SPEECH WITH A
COMPUTER CIRCUIT!

It's its own computer—it auto-
matically monitors your speech
and adjusts it in micro-second
increments pumping so much db
gain into your speech that you get
400% more power than a standard

NOISE
CANCELLING

Pull the Processor directly
to your mouth and speak
directly into the mic. The
Processor adjusts to your
voice—and blanks out all the
cab noise while you're speaking.
Automatically.

FRESH CHARGE
WITH NO
BATTERIES!

Patented electronic storage

system recharges while you

listen to the radio. It provides

a fresh electrical charge every

time you squeeze the trigger. You
never replace batteries.

$42 50

American Antenna Eiin. 1 60120

SOUND SENSITIVE
2 INCHES OR 2
FEET!

A microphone so sensitive it will
select your voice and process your
speech no matter how close or far
you are from the microphone.

*suggested retail

CIRCLE 37 ON FREE INFORMATION CARD

SOLD AND SERVICED EXCLUSIVELY BY 3,500 S THROUGHOUT THE U.S. AND CANADA
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