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If there's a common thread that
runs through the three seemingly
disparate stories highlighted on this
month’s cover, it would have to be
the notion of control—whether at
home, at work, or at play. Our Tele-
phone Line Controller (see page 37)
is an obvious example, allowing you
to block out any calls, either incom-
ing or outgoing, that you deem un-
desirable. If your work (or your
hobby} involves electronic design,
the article on data disks that replace
bulky, inconvenient cross-reference
books will show you how to take bet-
ter control of your valuable time. Turn
to page 47 to find out how to speed
up the device-selection process.
And, justforfun, ourLead-Vocal Zap-
per (see page 33) gives you some
control over your stereo records, by
letting you replace the lead vocal
with your own voice.
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A review of the latest happenings in electronics.

Ultra-pure silicon crystal
Scientists at the Westinghouse
Science & Technology Center (Pitts-
burgh, PA) have produced a silicon
crystal that is four times purer and
significantly larger than any pre-
viously reported silicon material. im-
purities comprise only a few parts in
100 trillion, compared to more than 10
parts in 100 trillion previously re-
ported for one-inch diameter silicon
crystals. The 22-pound cylindrical
structure—called a boule—is more
than ayard long and has a diameter of
just over 3 inches. Its larger size
makes it more practical for use in
microelectronics circuits and de-
vices. Crystal boules are sliced into
wafers on which microelectronic cir-
cuits and power semiconductor de-
vices are fabricated. The West-
inghouse crystal, which its de-
velopers believe to be the purest
silicon crystal ever made, is expected
to play an important role in the man-
ufacture of infrared detectors for
space, defense, and environmental
applications. The ultrapure silicon
crystal was grown in Westinghouse's
float-zone crystal-growth facility, the
largest float-zone furnace inthe U.S.,

WESTINGHOUSE TECHNICIAN Don
Nebel holds a single-crystal boule of sil-
icon, believed to be the purist and largest
ever produced.

DATA
1

STROBE 1
(OFF)

GAS-FILLED CHANNEL
CATHODE

TEKTRONIX'S PLASMA SWITCH FOR LCDs

IN TEKTRONIX'S PLASMA-ADDRESSING PROCESS, the liquid-crystal material and a
protective dielectric layer are sandwiched between two sheets of glass; the upper sheet
contains the data electrodes patterned from the transparent indium-tin-oxide conductors
and the bottom sheet provides channels that contain the plasma gas with two electrodes

per channel.

which can be adapted to produce
boules up to four feet long and five
inches in diameter.

Plasma-addressing approach
for high-resolution LCD's

Tektronix researchers in Beaver-
ton, Oregon, are developing a new
plasma technique using a plasma
switch to address the active matrix of
a liquid-crystal display. Intended as an
alternative to silicon thin-film tran-
sistors (TFT’s). which are successful
in small, full-color displays but are dif-
ficult to manufacture in a large array
to address more than a million ele-
ments, the new technique could sig-
nificantly reduce the number of row
drivers and make the displays easier
to manufacture.

The plasma technique uses gas-
filled channels to address a variety of

twisted-nematic and polymer-dis-
persed liquid crystals. Confined
ionized gas acts as an electrical
switch: It conducts in an ionized state
and becomes nonconductive when
de-ionized. The degree of con-
ductivity is determined by the number
and mobility of the carriers in the gas.
Tektronix says that the conductivity
range of the gas (between con-
ducting and nonconducting states)
can be ten orders of magnitude. They
have developed a plasma switch to
take advantage of that property.

The plasma switch is a three-termi-
nal structure that uses a probe elec-
trode on one terminal to alter the
conductivity between the other two.
A single switch can replace a whole
row of silicon-based TFT's.

Results of the initial demonstra-
tions have been promising. R-E
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® More 8mm converts. The 8-
millimeter camcorder format is gain-
ing adherents in the United States at
the expense of the full-size VHS and
VHS-C (for compact) versions. Last
month | reported the addition of an
8mm camcorder to Zenith's line (Ra-
dio-Electronics, August 1990).
The latest brands to add 8mm are
even more significant. RCA, owned
by France’s Thomson Consumer
Electronics, has added four 8mm
camcorders to its line, and—perhaps
even more telling—Hitachi entered
the 8mm field with three camcorders.
Hitachi's entry is particularly signifi-
cant since it is a member of the origi-
nal Japanese VHS group and the first
to break ranks and market an 8mm
product under its own name. In addi-
tion to fielding 8mm camcorders un-
der its own brand name, Hitachi is
manufacturing the camcorders for
RCA's line.

The VHS-C camp is replying with
significant artillery. JVC has intro-
duced several VHS-C recorders that
rival 8mm in compactness and light
weight with excellent picture quality.
Panasonic, Quasar, and Magnavox
have added tiny, palm-size VHS-C
models built by Matsushita. The
VHS-C group says it will mount a
major promotion campaign for the
VHS-C format.

Neither Zenith, Hitachi, nor Thom-
son is abandoning VHS-C. All three
will also have the compact semi-com-
patible format as well. Zenith intro-
duced several VHS-C models made
by JVC, while Hitachi added a fold-up
VHS-C camcorder for easy storage,
and Thomson said its GE brand will
have a model similar to Panasonic’s
Palmcorder. Although VHS-C is fight-
ing back, 8mm is definitely gaining
ground in the camcorder wars.

® TVRO's climbing again.
After a major setback when signal
scrambling started, home satellite
dishes are on the upswing, according
to the Satellite Broadcasting & Com-
munications Association (SCBA). It
puts the home-dish population at
3.000,000 and estimates that sales

Whats new in the fast-changing video industry.

DAVID LACHENBRUCH i

are now running at 30,000 monthly,
with total new installations expected
to hit 400,000 this year, up from
240,000 when the scrambling-induc-
es slump began.

® CDTV. That stands for “Com-
modore Dynamic Total Vision,” a new
interactive system combining audio
and video scheduled for introduction
this fal. Developed by Nolan Bush-
nell, who originated the video game
when he headed Atari, CDTV can
play standard compact discs. the
new Compact Discs + Graphics, or
special CD-ROM interactive audio-
visual programs. Included in the initial
100 programs, to be sold for $30 to
$100. will be a world atlas, a cook-
book. encyclopedias, and games for
both adults and children. The system
uses the basic chips of the Com-
modore Amiga computer—in fact, it's
convertible to a computer with the
addition of a keyboard.

The basic system, to be priced at
“less than $1,000" initially, is oper-
ated by a wireless remote control,
which lets users pan, zoom, and con-
trol a cursor, among other things. It
permits full motion on half the screen,
or 15 frames per second for full-
screen scenes, but Commodore
says it is an “open architecture” sys-
tem that can be converted to a full-
screen, full-motion medium when a
standard is approved by the Interna-
tional Standards Organization.

Philips and American Interactive
Media previously announced that
they will market their full-screen
Compact Disc-Interactive (CD-I) sys-
tem in 1991. A Philips official ex-
pressed disappointment that the
CDTV system was introduced before
a standard was set. Consumer con-
fusion could be the result.

® Laserdiscs grow up. More
than a decade after its introduction,
the laserdisc is beginning to ap-
proach mass-market status. Sales of
discs exceeded 3,500,000 last year,
and by midyear at least 16 brands
were offering combination CD-laser-
disc players or had announced their

intentions to do so. Players are now,
or will soon be, available under these
brands: Denon, Fisher, Funai, Ken-
wood, Magnavox, Marantz, Mit-
subishi, NEC, Panasonic, Philips,
Pioneer, Quasar, RCA, Sharp, Sony,
and Yamaha.

¢ Video vignettes. After lag-
ging for three years, sales of
projection-TV receivers in the first
quarter of 1990 were up 25% from
the same period in 1989, and there
were forecasts that 1990 would be
the first record year for projection TV
since 1986.

The picture-tube shortage that
plagued the TV industry for the last
few years seems to have ended, and
an overcapacity of 3,000,000 to
4,000.000 tubes is being forecast for
1992. Companies that have ex-
panded, built, or announced new
color-tube plants in the United States
since 1988 include Hitachi, Mat-
sushita (Panasonic), Philips, Sony,
Thomson (RCA and GE). and
Toshiba.

® Digital VHS audio. JVC, the
leader of Japan's VHS group, has de-
veloped a compatible digital sound-
track for VHS recordings. Although
the system is at least a year from the
market, the company has released
specifications, presumably to encour-
age other VHS manufacturers to go
along. The system uses ‘‘depth multi-
plex” recording, which permits video
and audio signals to be recorded on
different layers of the tape's magnetic
coating.

The recorded digital signal doesn’t
disturb the other soundtracks on the
VHS tape—longitudinal mono and
AFM stereo. The PCM audio signal
uses a 48-kHz sampling frequency
and 16-bit quantization, according to
JVC. It will be used only on Super
VHS recordings: if the technique
were used on standard VHS it would
overlap the luminance signal and
cause interference, said JVC. The
signal may be split into four channels
for multilingual recording or other pur-
poses. R-E



XT TO AT UPGRADE

| recently upgraded my com-
puter from an XT to an AT
clone, and there seems to be
some sort of problem with the
disk drives. Whenever | try to
read a disk from the AT on my
XT, | get one of two kinds of
errors. The most common one
is that lots of read errors show
up, but occasionally | can't
read the disk at all. | can’t even
get a directory to show up on
the screen. What's going on?—
F. Scher, Amsterdam, NJ

You haven't given me all the par
ticulars of your computers, but | can
make a good guess as to the source
of the problem. The chances are that
you got your AT with a 1.2-MB 5%
inch drive and your XT has a 360K
drive. The two drives look very much
alike on the outside, but there’s a big
difference internally. In order to un-
derstand what's causing your first
problem, let's talk a bit about the
basic difference between the drives.

The original 360K floppies have
two sides with 40 tracks each, and
each track has nine sectors. The 1.2-
MB disks were organized a bit dif-
ferently to get the increased amount
of storage. The high-density disks
have 80 tracks on two sides, and
each track is divided into 15 sectors.
Since you've got twice as many
tracks and 60% more sectors, you
can store more data on the disk. If
you do the arithmetic, you'll see that
the numbers work out correctly.

it makes sense that something had
to be done to the original drives to
allow them to hold so much more
information. And it's what was done
to the drives that's causing both of
your problems.

Disk drives are essentially the
same as tape recorders. They have a
read/write head, and they record in-
formation on magnetic media (the
disk surface). When the number of
tracks was doubled, the distance be-
tween tracks was halved (makes
sense), and doing that increased the
chances of crosstalk between the
tracks.

The problem was solved by reduc-
ing the write current on high-density
drives. Since the signal was much
lower, the unwanted noise from near-
by tracks was reduced. In order to
read the desired tracks, however, the
read gain was also increased. The
system worked well (and still does),
but it was necessary to change the
composition of the recording medium
in order to make the system reliable.
There's a real, physical difference be-
tween 360K and 1.2-MB disks, and
each can only be used for its intended
purpose.

If you want to use a 1.2-MB drive to
write to a 360K disk, you have to use
a disk made for 360K operation. Both
the numkter of tracks and the number
of sectors can be changed in soft-
ware. When you issue the command
FORMAT A:/4, you're telling the soft-
ware to make the head put forty
tracks and nine sectors on the disk—
you'll be formatting a 360K floppy
disk.

What's causing your problem is
that while the software can force the
drive to do the correct number of
tracks and sectors, it can't do any-
thing abcut the write current—that's
an internal adjustment on the drive
and the software can’'t do a thing
about it.

When you write a 360K disk on a
high-density drive, the information is
going to be correctly organized on
the disk but the recorded level will be
very low. Since the 360K drive has its
read gain set for a higher recorded
level, the drive often has trouble read-
ing the disk and that’s the first prob-
lem you're having.

The second problem you're hav-
ing—not being able to read the disk at
all—is probably because you're trying
to read a 1.2-MB floppy in the 360K
drive. That can’t be done at all.

The solution to your problems is
through hardware, and the cheapest
way to do it is to add a 360K drive to
the AT. Adding a 1.2-MB to your XT
will undoubtedly mean you'd need a
new disk controller as well, and
there's no reason to spend the extra
cash.

COMMON-CATHODE DRIVERS

I'm building a circuit that
uses a 4511 to drive a seven-
segment LED display. Every-
thing is fine but the chip is de-
signed to drive only common-
cathode displays and | have a
box of common-anode dis-
plays. Is there any way | can
use these instead of having to
go out and buy a bunch of com-
mon-cathode displays? |
asked the person in the store
about this and he said there
was no way it could be done.
You're my last hope.—N. Rofe,
New Brunswick, NJ

Although you're not supposed to
do it, there's always a way to do that
kind of thing. The person in the store
who told you that it was impossible
has, in kind words, a very limited
imagination.

The 4511 is designed to directly
drive a common-cathode display, but
using it to drive a common-anode dis-
play means that you'll have to add a
transistor as shown in Fig. 1. The tran-
sistor is working as a simple inverter,
and just about any small signal PNP
transistor should be able to handle
the amount of current you'll need. Re-

& — | anY PNP TRANSIS—
= I I 7oR, SEE TEXT
N am  [cOMMION
£ ANODE
£ I
F A
& vV

FIG 1—THE 4511 1S DESIGNED to directly
drive a common-cathode display but, by
adding a transistor as shown here, you
can use it to drive a common-anode dis-

play.

member the rule: Better to underrate
parts than to overrate them.

You may find the schematic shown
in Fig. 2 to be useful as well. Even
though the 4511 can directly drive a
common-cathode display. it has (as
do all display drivers) a maximum cur-
rent that it can deliver at the outputs.

|
Write to Ask-RE, Radio-Electonics, 500-B Bi-County Blvd., Farmingdale, NY 11735 J
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That causes a problem when you try
to drive really big displays or even
incandescent bulbs.

Putting a transistor at the output
switches the burden of powering the
display from the chip to the transistor.
If you need more current just add a

4
A
e | AYY NPN TEANS/S-
2] ’ I TOR SEE TEXT
e ¥ |cosmon
A CATHCOE
1|
£ ]
G| =

FIG. 2—EVEN THOUGH THE 4511 can di-
rectly drive a common-cathode display,
you may have to add a transistor to the
output. That allows you to drive really big
displays or even incandescent bulbs.

chunkier transistor. The solution is
really that simple.

Of course you have to keep in mind
that the 4511 is a CMOS part and it
can't be expected to deliver enough
current to trigger heavy-duty tran-
sistors. If you ever want to do some-
thing like that, you'll have to build an

intermediate transistor stage to bring
the output of the 4511 up to the level
of the output transistor. But, for driv-
ing standard common-anode dis-
plays that typically want a maximum
of about 20 mA per segment, that
circuit should solve the problem with-
out any difficulty.

DIGITAL AMPLIFICATION

I've built a circuit to accept
data from a temperature sen-
sor but the input signal is a bit
too low to go through my A-to-
D converter. | don't want to
have to add analog circuitry to
the design so is there any easy
way to amplify the incoming
signal with digital IC's?—A.
Dolan, Belmar, NJ

Once upon a time there was no way
to do that, but your problem can be
solved with the addition of a couple of
CMOS inverters. You may have to
add an IC to the board but, if you've
got three spare inverters around, you
can use them.

The 4049 is a good choice for this
application since it can handle higher
power levels and is perfect to use if
you've got to do any sort of voltage

Viv

.0l
ME
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FIG. 3—The 4049 CAN HANDLE high
power levels and is perfect for any sort of
voltage translation. The amplifier will give
you a gain of 10 with an input impedance
of over a megohm.

translation. As shown in Fig. 3, the
amplifier will give you a gain of 10 with
an input impedance of over a
megohm. It doesn't require any kind
of special layouts and should work
without a problem. If you add a 4049
remember to do something with the
unused inverter inputs.

Although you can easily build the
circuit, and it will do the job, ! don't
understand why you don’t build a
small single-transistor amp to do the
same job. | don't know what the
characteristics of your input signal
are but I'm sure you could easily de-
sign a simple transistor amp to pro-
vide the gain you need. R-E

.
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Write to Letters, Radio-Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735

DESOLDERING DEVICES

I'm writing in response to Mr. Per-
due’s letter that appeared in the May
1990 issue of Radio-Electronics.
(He was responding to a previously
published letter that concerned IC re-
moval.) | take extreme exception to
his general statement that the use of
desoldering braid is “the only one
approved by government organiza-
tions.” | work for a government or-
ganization that regards the use of
desoldering braid as a last resort! As
a matter of fact, the U.S. government
approves several methods of both
soldering and desoldering compo-
nents on printed-circuit boards.

One of the approved methods of
desoldering IC's is to use a motorized
vacuum device, such as a "“Pace Kit."
Of course, that method requires spe-
cialized training, and the cost of such
a device would be prohibitive to the
average home technician. Next on
the list is the mechanical vacuum de-
vice, commonly known as the “solder
sucker.” That item is available at most
electronics parts stores. To use it,
simply cock it and then heat the joint
to be desoldered with a low-wattage
iron. As soon as the solder begins to
flow, place the tip of the solder-sucker
vacuum over, and in physical contact
with, the joint, and press the trigger
button. When the solder sucker has
tripped, remove both the iron and the
vacuum immediately. Check the joint
to make sure that all the solder was
removed. If not, simply repeat the
procedure.

A few words of caution: First, use a
low-wattage (10-25 watts) soldering
iron at all times, to prevent overheat-
ing the IC and causing internal
damage. A temperature-controlled
iron is even better. Next, when work-
ing with IC's—particularly CMQOS
types—always use a ground strap (a
metal wrist strap with a detachable
ground wire) and connect its wire to
ground. That will prevent the dreaded
static discharge from destroying your
IC or other components on the circuit
board. If you don’t have a ground
strap, discharge yourself on a cold-
water pipe or some other type of

ground before starting work. Finally,
use a small-diameter pointed or
wedge tip on your soldering iron. That
helps to heat only the area intended
to be heated, and will prevent circuit-
board runs from being lifted.

As alast resort, Mr. Perdue’s deso-
Idering braid method, as described in
his letter, will work. Using either the
solder-sucker or the solder-wick
method will take some practice, and
I, too, would recommend that the
novice practice on a junk circuit board
to get a feel for either method. That
lessens the chance of accidentally
destroying a good circuit board or its
components.

STEVEN E. SWENTON
Glen Burnie, MD

i/0 CARD INPUT
| was intrigued by Mark Hanslip's
article, "Build This Experimenter’s |/
O Card” (Radio-Electronics,
June 1990). | find it amazing that the
8255 PPI, an LSI IC introduced about
a decade and a half ago for 8080

systems, is still being used in new
designs.

| disagree with the author's state-
ment about Port B when Port A is
initialized for mode 2 operation: " Port
B is not used at all.” Although Port B
cannot be initialized for mode 2 oper-
ation, it is far from useless. Port B,
independent of Port A's mode of op-
eration, can still be used in either
mode 0 or 1.

One last thing: The pins of Port C
that are not commandeered for use
by Ports A and B (when operating in
modes 1 and/or 2 for handshaking)
are available for use as input or output
lines.

JAMES KOVAR
Lincoln, NE
Fig. 1 goes here

Mr. Kovar has a point. The chart
that he provided (Fig. 1) leaves a
blank where Port B would be located
in relation to mode 2. As | have never
needed to use mode 2, the situation
has never come up. Thanks, Mr.
Kovar, for clearing up that anomoly.

Mode Definition Summary

Y CANAESS,

MODE 0 MODE 1 MODE 2
IN out out GROUP A ONLY
PA, IN ouT out o
PA, IN out ou >
PA, IN out M p .

4,547175 oA

PA, N o out o
PA,, AW« £ 0 ouT .
PA, IN out
P8, IN out ouT
PB, IN ouT ouT —
PB, IN ouT out
PB, IN ot OK ouT MODE o
PB, IN ouT ouT o, OLDE]
PB, IN out ouT R "! )e 1
PB, Y ouT out ML
PB, N out ouT —
PC, (N out INTR, | INTR, —
PC, IN ouT IBF,, 0BF,, 10
PC, IN ouT STB,, ACK ! 110
PC, IN out INTR, INTH,, 10
PC, IN ouT STB, 10 INTRA
PC, IN ouT IBF 10 STBa
PC, IN out ACK, 1BFa
PC, IN ouT OBF, ACK,
OBFa




The 8255 is truly a great device. It
allows for software-configurable
hardware. In the past, | have designed
interfaces using the 8255 for Apple,
Radio Shack. Timex, Decision Mate
V. and S-100 computers.

MARK HANSLIP

TUBE TALK

While browsing through some old
issues of Radio-Electronics |
came across several letters in the
December 1988 issue that dealt with
tubes from Russia being imported
into this country, and it brought to
mind an experience | once had.

At a government auction (where |
purchased a couple of paliets of test
gear), a well-dressed fellow was bid-
ding on items that | considered to be
just so much junk. (After all, they
were all full of tubes.) He was picking
the stuff up by the ton, while hardly
anyone else there showed any inter-
estin it.

When | asked him about his pur-
chases, he told me that he and two
other ex-Air-Force pilots had formed
their own business. He went around
the country to all the government
auctions and routed his purchases to
aport, where they were loaded onto a
ship and sent to Taiwan. One of his
partners headed a group there that
dismantled all the gear. “even salvag-
ing the pan-head screws.” The tubes,
considered “choice” items, were re-
routed to Europe where they com-
manded a very high price. (The third
ex-pilot handled the European end))

When | saw those letters about
Russian tubes, | couldn’t help but
wonder: “"Does it seem likely that a
lot of our own tubes are coming back
at us—re-labeled?”

RUSSELL RIESBERG
Weimar, CA

ALL ABOUT THX SOUND

In Josef Bernard's June 1990 arti-
cle, "All About Surround Sound." he
gives the mistaken impression that
“THX" is " .. just quality control for
movie sound ..."" The THX Sound
System was developed by Tom
Holman for the main sound-mixing
theater at Lucasfilm. It consisted of
particular speakers mounted in a
special construction behind the
screen along with a crossover de-
signed with those elements in mind.
fts sound was amazing. Since the
vast majority of sound systems in cin-
emas were outdated, and few could

| Average VCR needs service or repair every 12 to 18

L
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handle the dynamics of a Lucasfilm
movie, the THX system was licensed
to theaters. As a former “THX engi-
neer,” | was involved in some of the
first installations. The theater had to
meet certain acoustical criteria con-
cerning the overall noise level, rever-
beration time, and more. If a theater
couldn’t meet those criteria, it could
not get a THX system. If it could, the
theater was shut down while the
screen was removed so that the THX
wall could be built and the speakers
installed. The THX crossover was put
in along with amplifiers that also had
to meet certain standards.

Thus, if a movie patron went to a
THX theater, they would be listening
to the same system that the sound
was mixed on. The “quality control”
consisted of periodic checks of align-
ment. As for the letters "THX,” | re-
member that Tom Holman designed
the crossover or X-over.

ROBERT HUGHES
San Francisco, CA

Since Mr. Hughes was there, and /
merely got my information second-
hand, | will have to bow to his exper
tise—and thank him for the additional
background on THX. My original point

51499
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is still valid, however: THX is just a
special case of Dolby Stereo, and
one should not expect to be able to
rent or purchase videotapes or laser
discs recorded using a "'THX pro-
cess.

JOSEF BERNARD

CHAOS vs. CLASSICAL
PHYSICS

While sitting in my den the other
day, reading James Gleick's fas-
cinating book called Chaos, | took a
break to thumb through the new is-
sue of Radio-Electronics. In the
“Letters” column, | read with as-
tonishment the letter from Jon
Rolph criticizing Don Lancaster’s
ideas about the size of the brain's
computer and its relationship to
other computers. I'm astonished
because of its parallel to one of the
main themes in Chaos. The painful,
“feet-of-clay’’ conservatism that
has hampered the emerging super
science of chaos for nearly a de-
cade appears from Mr. Rolph's let-
ter to have infected computer
science as well. Chaos's pioneer
physicists and mathematicians,
men like Mandelbrot and Feigen-
baum, literally risked their careers
by publishing the new and radical
ideas embodied in chaos and fractal
geometry. Still considered a re-
negade science by many, those
new ideas have rattled the rusty old
cages of many disciplines. Mr.
Rolph’s suggestion that any radical
departure from the classical under-
standing of a science might “set us
all back a few paces’ is the very
kind of thinking that has plagued the
advancement of chaos as a scien-
tific discipline. The only way we pro-
gress in our thinking is to make
those conceptual leaps that go
beyond proven classical knowledge
to provide the theory and hypoth-
esis for the next generation to
prove or disprove. Condemning
Don Lancaster and Hardware
Hacker for allowing to appear in
print aberrations such as the idea of
computer systems “waking up” or
four-gigabit brains is not an argu-
ment against the fear of new tech-
nology. as Mr. Rolph suggests, but
a demonstration of that very fear.

I am writing this letter on a desk-
top computer that itself has nearly
four gigabits of memory. It is my
personal workstation, and | consid-




er it to be quite "awake” in many
respects. It clearly has a personality
of sorts. It expects my interaction
with it to follow certain behavior pat-
terns and complains if | deviate from
them. It has a strong instinct toward
self-preservation. It stops and asks
me if I'm sure before it allows me to
reformat its disk memory. Other
computers, those that do real-
world control applications, are
aware of at least some of their sur-
roundings and are able to interact
with them. That all suggests a form
of awareness that has obviously es-
caped Mr. Rolph. While he waits for
his network to wake up and assault
him, Heinlein style, he is sleeping
through a revolution in computers.
| applaud Don Lancaster for his
imaginative thinking: | have been a
follower since the days of the "TV
Typewriter.” | also applaud Radio-
Electronics, for providing a forum
for him and other innovative
thinkers.
PETER A. BARNES
Cincinnati, OH

SHARING FREEWARE

I have thoroughly enjoyed each of
the articles in Radio-Elec-
tronics: it is one of the few pub-
lications that | actually read cover-
to-cover. It is also one of the few
magazines in my field that contains
something | can share with every-
one on at work, at any level of exper-
tise. I'm not saying that | agree with
everything in its pages, but that it
promotes discussion on the art of
electronics.

One thing I'd like to share with
other Radio-Electronics read-
ers is that Linear Technology Cor-
poration is supplying—for free—an
improved freeware PSPICE version
from Microsim. It provides 28 op-
amp models, which model benched
data. | don't like to keep lots of
inventory in my lab at work or my
home workshop. This excellent sim-
ulator lets me be certain a circuit
does what it should, and if a circuit
doesn’t work (i.e., an amp oscil-
lates), | can quickly work out the
bugs. Impedance matching. feed-
back, and other work becomes play,
because parts values can be swept
to cover arange. The freeware sim-
ulates a digital storage scope and a
digital signal processor.

ROBERT KESSERLING
Plano, TX R-E
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*Selectable Seatch Inctements 1990 CATALOG!
AR1000 Si955Kliz Tvousands of test accessories

Tota Prioe Freight Prepaid  *Permanent mremoty backup

{2xp ess Shioping Opuional) @ 25 Day Satisfaction Guarantee Wmlm m lj&pagm
3499 Full refund if not Sausfied Call or un'k’ﬁ)r}our FREE
* No Frequenc.es cut out 00 al tod, 2 "
¢ All normal accessoties included :

* Continuous
coverage
{except UHF TV

*Size 67/8Hx13/4'Dx21/2°W
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EQUIPMENT REPORTS

Hewlett-Packard 48SX Scientific Expandable Calculator

HP’ latest scientific
calculator is
at the head

of its class.

CIRCLE 13 ON FREE
INFORMATION CARD

eptember is back-to-school
Stime for many of tomorrow’s

engineers. It's the time that
many students-—along with those of
us who haven’t been students for
some time—start looking for the per-
fect scientific calculator. We may
have found that perfect calculator, the
HP 48SX from Hewlett Packard (In-
quiries manager, Hewlett-Packard
Company, 1000 N.E. Circle Blvd.,
Corvallis, OR 97330).

The calculator, introduced earlier
this year, boasts more than 2100
functions. It allows equations to be
entered the-same way they would be
written, and an impressive array of
graphics functions lets you plot the
equations. An RS-232 interface is
available as an option, and an infrared
interface is also offered. The stan-
dard built-in memory consists of
256K of ROM and 32K of RAM, but
plug-in cards allow you to expand
memory to 512K of ROM and 288K
of RAM.

Using the 48SX
Without question, the 485X is the
most powerful and advanced hand-

held calculator available. Getting ac-
cess to all of that power is not always
easy because some functions don't
work the way you would intuitively
expect. Also, the larger than 800-
page (1) manual, while excellent on
specifics and details, does not give a
good overview of what the calculator
has to offer. (We would recommend
stopping by an HP dealer, who should
have a demo disk or RAM card that
does provide a good overview.)

The HP 48SX offers several im-
pressive and important features. Its
EquationWriter application allows
equations to be entered as you would
write them. Its graphics capabilities
integrate calculus and graphics func-
tions to find roots, minima and max-
ima, slopes, area under a curve, etc.
A unique automatic unit management
feature converts unlike units of mea-
surements (148 different units in 16
categories such as force and energy)
automatically. An equation-solver
function allows you to find the numer-
ical solution to an equation without
isolating the dependent variable. For
example, if Ohm's law was entered as
an equation, you could enter the nu

merical values of the known varia-
bles. and the calculator would solve
for the missing one.

The calculator’s keyboard contains
49 keys, most of which perform three
or four different functions. Each key's
primary function is on the keyface,
while its secondary functions are
shown in orange, blue, and white leg-
ends around the key, and are ac-
cessed by using the appropriate shift
key. Some secondary functions
(lower-case letters, Greek letters,
and special characters), which are
not shown on the calculator’s face,
are also available. The top row of keys
are "soft” keys—they take on the
function shown on the bottom, menu
line of the display.

Most mathematical operations are
performed by entering arguments on
to the stack (which is a last-in, first
out sequence of storage locations)
and then executing commands to ma-
nipulate the stack contents. Although
the display can show the contents of
up to four stack locations, the actual
stack size can be much larger, and is

A SERIAL INTERFACE KIT is available as
an option to allow you to link the cal-
culator to a PC or Macintosh so you can
take advantage of the computer's storage,
printing, and display capabililties.
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THE HP 48SX INTEGRATES GRAPHICS
AND CALCULUS functions to automat-
ically find roots, intersections, minima
and maxima, derivatives, and the like.

limited only by available RAM.

As you might guess, the calculator
uses reverse Polish notation to solve
equations. For example, to find the
sum of 2+ 2, you would enter both
addends on the stack, and then per-
form the addition. The keystrokes
would be: "2 <enter> 2 <enter>
+." The number 4 would appear at
the top of the stack.

Understanding the stack is the key
to understanding how to use the cal-
culator. Even when you enter an
equation “as you would write it,”" you
cannot solve it, plot it, or do anything
else with it until you put it on the
stack. Unfortunately, when you do

move the equation onto the stack, it
loses its “'textbook appearance’ and
takes on a form more common to
computers. That can be disconcert-
ing and confusing until you get used
to it-—and the learning curve can be a
steep one if you've never had any
similar experience.

You can name an equation that is
stored on the stack. That's helpful
because the name can be used to
identify an equation that might other-
wise be very difficult to recognize
once it's moved to the stack—es-
pecially if the equation contains inte-
grals.

While the 485X’s built-in functions
are impressive, it's important to re-
member that the calculator can be
custom programmed through its
built-in programming language. And
we've barely mentioned the cal-
culator’s built-in functions! The 485X
can handle all sorts of operations
with arrays and matrices, statistics,
algebra, calculus, logical operations,
vectors, complex numbers, and
more. It can also produce =ight dif-
ferent types of plots from function
plots to histograms, and from scatter
plots to polar and parametric plots.

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Learn at homre in spare time.
I No previous experience needed! l

Noc ()sllv School. No commuting to class.
The Original Home-Study course pre-

pares you lor the “"'FCC Commercial Radio-
telephone License™. This valuable license
is your "'ticket"" to thousands of exciting
jobs in Communications. RadioTV. Micro-
wave. Computers. Radar. Avionics and
more! You don’t need a college degree to
qualify. but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS — You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!
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commanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 90
P.O. Box 2824, San Francisco, CA 94126

Please rush F REE details immediately!

Which symbol
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variable inductor?
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What is ﬂl&ﬁ:::ﬁi EII'I;%advalnage

What are out-of-phase signais?

Heath Video GCourses
speed your learning curve!

Learn basic electronics at home at your own
pace with four, 60-minute video tapes. Know
the variable inductor symbol. Recognize a PN
junction. Understand oscillator fundamentals.
Clearly SEE what most basic electronic books
can only describe.

DC BECTRONICS. Covers electron
movement to troubleshooting and repairing a
simple electronic circuit. EV-3101-A.

AC BHECTRONICS. Follow-up to DC
Electronics. Covers the principles of AC,
voltage and electrical measurement. Includes
motors, generators and test instrument meter
movements. EV-3102-A.

SBVICONDUCTORS. Complete the DC/AC
videos and you're ready to learn how semi-
conductor devices are made, plus the
principles of discrete devices, integrated
circuits & optoelectronic devices. EV-3103-A.

BLECTRONIC CIRGUATS. Complete the basic
course with amplifier configurations, biasing,
coupling, audio amplifiers, closed-loop vs.
ope-loop operation and more. EV-3104-A.

An activity-filled workbook and explanation
of how to solve each problem comes with
each tape so you learn three ways — videg,
workbook and hands-on'
Orter today!
Call Toll free,
24-hours a day.
1-800-253-0570.

We accept VISA,
MasterCard, American
Express and Heath Revolving
Charge card. Use Order Code 601-018.

Heath

Benton Harbor, M|
Call for aFREE catalog 1-800-44HEATH.

*Price does not include ©1990, Heath Company
pping and handling, Subsidiary of Bull Data Sys!ems Inc.
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPY
PROTECTIONS

While watching rental WARN'NG 0

moviics, you vgilldr;oﬂco Ian-
r

Samening, cotor shifi un. SCO
i YT Wl T Electronics and
Ladsed by the copy protec. RX11 dealers do
B 0 Haeo 1ae, MOt eNcCourage
LG ] [LEAROD
Fs’:labllllur. .z)'(llgcomplt:oly the Dlgltal

t rotec- \fi R
simioaiesof cony btec. Video Stabilizer
and brings you crystai clear  t0 duplicate

Pl \TURES: rental movies

®Easyto useandasnap  QOF copynghted
to install .

© State-of-the-art In- video tapes.

tegrated clrcuit technol-

L] ?g&% automatic - no

need for an
troublesome adjust-
ments

® Compatible to all types
of VCRs and TVs

@ The best and most excil-
ing Video Stabilizer in
the market

@ Light weight (8 ounces)
and Compact (1x3.5x5

@ Beautiful deluxe gift box

@ Uses a standard 9 Voit
battery which will last 1-
2 years.

RXIl is in-
tended to stabi-
lize and restore
crystal clear
picture quality
for private
home use only.

{ Dealers Welcome )

ToOrder: $49.95 ea + $4 for FAST UPS SHIPPING
1-800-445-9285 o 516-694-1240

Visa, M/C,COD M-F: 9-6 (battery not included)

SCO ELECTRONICS INC.
Dept. CBYS 581 W. Merrick Rd. Valiey Stream NY 11580

Unconditional 30 days Money Back Guarantee J
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CABLE TV
DESCRAMBLER

Jerrold S.B. ..vverenee $74....355
Jerrold SB w/Trimode.....$90 .....$70
Oak N-12 (W/VS)..oem. $89 .....$65
Scientific Atlanta............. $109...$75
| G763 1112 SO $109...375
Panasonic converter........ $98.....$79
73 channel converter....... $79.....$59

We Beat Anyone’s Price!
30 Days Money Back Quaranty
Free Catalog
Visa, M/C, COD or send money order to:
US Cable TV Inc. Dept.KCT9
4100 N.Powerline Rd., Suite F-4
Pompano Beach, F1 33073

1-800-445-9285

Please have make and model number of the
equipment used in your area ready.

No Florida Sales!
It's not the intent of US Cable TV inc. to
defraud any pay TV operator and we will not
assist any company or individual in doing so.

Equation Library

Hewlett-Packard calls the 485X an
expandable calculator. One way it can
be expanded is with plug-in cards,
such as the HP Solve Equation Li-
brary Applications Card, which con-
tains more than 300 science and
engineering equations. The library’s
main menu contains such entries as
ELECTRICITY, FLUIDS, HEAT TRANSFER, OPTICS.
OSCILLATIONS. and SOLID STATE DEVICES.
Each main entry contains sub-entries
and equations, and in some cases,
pictorial representations.

The equation library also contains a
library of constants. Avogadro’s
number, Planck's constant, and the
rest mass of an electron are among
the 40 physical constants in the li-
brary (in both S| and English units).

A periodic table is available, as are
various financial applications. And of
course, things wouldn’t be complete
without a game of some sort.
Minehunt should provide a pleasant
diversion for both the bored and the
frazzled engineer.

Although the equation library is the
only currently available ROM card,
HP does plan to introduce special
cards to customize the HP 485X for
specialized applications.

Serial interface kit

For those more comfortable work-
ing with a large monitor and standard
QWERTY keyboard, an RS-232 inter-
face allows you to take full control of
the calculator from your PC or Macin-
tosh. Programs, plots, and data can
be stored on disks—a convenient
way to swap them with other users.
The interface kit gives your PC as
much or greater power (although not
the speed) of many comparable math
software packages. But try putting
one of those packages in your pocket
and using it without a computer at-
tached!

Of course, the power of the HP
485X doesn't come for free. The cal-
culator itself costs $350. The serial
interface carries a list price of
$99.95, as does the HP Solve Equa-
tion Library Application card. RAM
cards cost $79.95 (32K) or $250
(128K).

With the 48SX, Hewlett-Packard
maintains its leadership position in
the scientific-calculator business.
While we're inclined to say that the
48SX is the last calculator you'll ever
need, we won't—HP is probably al-
ready hard at work to make its suc-
cessor even more impressive. R-E
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CHEMICAL
SOLUTIONS

FREE CHEMTRONICS CATALOG!
Comprehensive new source for over
200 products used in electronic manu-
facturing and field service. E-Series
products are CO, propeiled for ozone
safety. Precision cleaning agents, flux
removers, bulk solvents, circuit refrig-
erants, precision dusters, non-residual
wipers, premoistened pads/swabs,
antistaticcompounds, conformal coat-
ings, lubricants, adhesives, desolder-
ing braids and soldering products.
Complete with technical specifications
and application guide.

Chemtronics Inc.
E 8125 Cobb Centre Drive
Kennesaw, GA 30144

1-800-645-5244

L in GA 404-424-4888
D GED GED GED GED NS GED GED GED aEn
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Try the

El‘gelronies

bulletin board
system

(RE-BBS)
516-293-2283

The more you use it the more
useful it becomes.

We support 300 and 1200 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7E1 (7 data
bits, even parity, 1 stop bit).

Add yourself to our user files to
increase your access.

Communicate with other R-E
readers.

Leave your comments on R-E with
the SYSOP.

RE-BBS
516-293-2283




5 sure steps o a

fast start

as a high-paid
computer service fechnician

1 a Choose training | CLMPUTER‘
that’s right for today’s | SERVICE™
g i jo _._JQBS
Jobs for computer service technicians
will almost double in the next 10 years,
according to the latest Department of
Labor projections. For you, that means
unlimited opportunities for advance-
ment, a new career, Or even a con-
puter service business of your own. 1990

But to succeed in computer service today. you need training—
complete, practical training that gives you the confidence to service any
brand of computer. You need NRI training.

Only NRI—the leader in career-building, at-home electronics training
for more than 75 years—gives you practical knowledge, hands-on skill,
and real-world experience with a powerful AT-compatible computer you
keep. Only NRI starts you with the basics, then builds your knowledge
step by step until you have everything you need for a fast start as a

: high-paid computer service technician.

2- Go beyond
“book learning”
to get true hands-
on experience

NRI knows you learn better by
doing. So NRI training works
overtime to give you that
invaluable practical experience.
You first read about the subject,
studying diagrams, schematics, and photos that make the subject even
clearer. Then you do. You build, examine, remove, test. repair, replace.
You discover for yourself the feel of the real thing, the confidence gained
only with experience.

3- Get inside

a powerful com-
puter system

If you really want to get ahead
in computer service, you have
to get inside a state-of-the-art
computer system. That's

why NRl includes the
powerful new West Coast

1010 ES computer as the
centerpiece of your a7
hands-on training.

As you build this
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the keyboard up,

TRt
el I
performing key tests

and demonstrations at each stage of assembly, you actually see tor
yourself how every section of your computer works.

You assemble and test your computer’s 101-key “intelligent”
keyboard, install the power supply and 1.2 meg 5%” floppy disk drive,
then interface the high-resolution monitor. But that’s not all.

You go on to install a powerful 20 megabyte hard disk
drive—today’s most-wanted computer peripheral—included in your
training to dramatically increase the data storage capacity of your

Now-—
AT Compaiible!

0O CHECK ONE CATALOG ONLY
0O Computers and Microprocessors
O Robotics

computer while giving you lizhtning-quick data access.

By getting inside this pcwerful computer, you
get the confidence-building, real-world experience
you need to work with, troubleshoot, and service
today’s most widely used conputer systems.

4- Make sure you’ve always got
someone to turn to for help

r

Throughout your NRI
training, you've got the
full support of your
| personal NRI instructor
and the entire NRI
technical staff. Always
ready to answer your
questions and help you if
you should hit a snag,
your instructors will
make you feel as if

* you're in a classroom of
one, giving you as much time and personal attention as you need.

J S

5- Step into a bright new future in
computer service—start by sending for
your FREE catalog today!

Discover for yourself how easy NRI makes it to suc-
ceed in computer service. Send today for NRI's big,
100-page, full-color catalog describing every
aspect of NRI's one-of-a-kind computer training,
as wel! as training in robotics, TV/video/audio
servicing, electronic music technology, security
electronics, and other growing high-tech
career fields.

If the coupon is missing, write to: NRI
School of Electronics, McGraw-Hill Continuing v
Education Center, 44C1 Connecticut Avenue, NW, Washington, DC 20008.

AT & IBM are registered trademarks of International Business Machines Corp.

L e
I_ School of t‘J" For career courses
I ”ﬂl Electronics BSnI0 |approved under GI Bill
. - . 1 check for details.
McGraw-Hill Continuing Education Center

4401 Connecticut Avenue, NW, Washington, DC 20008

I
I
[ Security Electronics I
O Electronic Music Technology I
O Digital Electronics Servicing I
I

|

I

I

[0 TV/Video/Audio Servicing 0O Computer Programming
I 0O Telecommunications 0O Basic Electronics
I Name
| Address
| ciy State Zip

Accredited Memleer, National Home Study Council
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NEW PRODUCTS

Use the Free Information Card for more details on these products.

FIBER-OPTIC DE-
SIGNER'S KITS. Pro-
viding a learn-by-doing ap-
proach to the design and
use of fiber optics in data
communications, Sintec's
Fiber-Optic Kits are avail-
able in both simplex and
duplex versions, for single
or bi-directional links. No
previous training or experi-
ence is needed to com-
plete these hands-on
courses. Each contains all
the components required
to construct a 10-meter
data link, which can be ex-
tended to 60 meters with
optional extension pack-
ages. The link operates off
a single +5-volt power
supply and interfaces to all
TTL/CMOS logic devices.
Each kit contains fiber-op-
tic emitter(s), detector(s),
printed wiring board(s), all
necessary electronic com-
ponents, and 10 meters of
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either simplex or duplex ca-
ble. The fiber-optic connec-
tions for interfacing to the
emitter, the detector, and
two bulkheads are also in-
cluded, along with a fiber-
optic splice. The connec-
tions are made from a dry,
non-polished interface that
is easy to handle and re-
quires no special tools. The
parts are packaged in an
impact-resistant plastic

box. which also contains
assembly and fiber-termi-
nation instructions.

Prices for the fiber-op-
tics designer’s kits range
from $59.95 t0 $89.95, de-
pending on the version and
the length.—Sintec
Company. 28 8th Street,
P.O. Box 410, Frenchtown,
NJ 08825; Tel. 201-
996-4095; Fax 201-996-
3891.

RADIO-ELECTRONICS
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DIGITAL/ANALOG
MULTIMETER. Sporting
both 3%-digit and linear
bar-graph readouts for
measurement display to
4,000 counts, B&K-Preci-
sion’s model 2919 hand-
held digital/analog multi-
meter is designed for situa-
tions where the accuracy
of a digital readout and the
responsiveness of an ana-

CIRCLE 16 ON FREE
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log display are needed. The
41-segment bar graph,
which is updated 20 times
per second to follow
changing values, simplifies
peaking or level adjust-
ments. "Data hold” imme-
diately freezes the dis-
played digital reading, and
“peak hold" holds the high-
est digital value obtained
during a measurement,
while “min/max” memory
stores the lowest and high-
est reading observed.

The model 2912 also of-
fers selectable auto- or
manual ranging; measure-
ment of voltage. current,
and resistance; diode
check; and an audible con-
tinuity check. Additional
functions include capaci-
tance measurement up to
40 mF and frequency to
400 kHz. The meter is

rated at 0.3% accuracy on
DC wvolts, and spans 40
ranges, including the fre-
quency counter and capac-
itance functions. It is well-
protected against reverse
polarity and over'oads, and
features high-energy fus-
ing to protect the nA/mA
current ranges.

The 2912 handheld ana-
log/digital multimeter
costs $149.00.—B&K-
Precision, Division of
Maxtec Internat onal Cor-
poration, 6470 West Cor-
tland Street, Chicago, L
60635; Tel. 312-89-9087.

COAXIAL ADAPTER
KIT. Pomona's Model
5698 Universal Adapter Kit
allows lab workers, field-
service/installation techni-
cians, and designers to
quickly "mix and match™ al-

most any combination of
coaxial end termination
styles, including banana
plugs. The specially as-
sembled kit allows users to
make their own adapter
combinations, such as
SMA to BNC, or BNC to
double banana plugs for
connecting coax to instru-
ments. The kit includes two
male and two female of
each the following: BNC,
TNC. SMA, and "N~
adapters. Four intermedi-
ate coupling nuts, one dou-
ble banana plug. and one
double banana jack/bind-
ing post round out the as-
sortment.

Each of the double-ba-
nana jack/plug adapters
are fitted with an integral
coupler to accept any
threaded coaxial con-
nector. Individual con-
nectors can be joined with
a coupling nut to any other
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to make the required coax-
ial assembly. The high-qual-
ity adapters, which come
equipped with gold-plated
center pins and silver-
plated bodies, are pack-
aged in a convenient reusa-
ble plastic case.

The model 5698 Univer-
sal Adapter Kit costs
$99.00.—ITT Pomona
Electronics, 1500 East
Ninth Street, P.O. Box
2767, Pomona, CA 91769;
Tel. 714-623-3463, Fax
714-629-3317.
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BATTERY TESTER. A
quick, inexpensive means
to determine the condition
of a wide variety of bat-
teries is provided by the
BT-20A Battery Tester
from A.W. Sperry. The
compact, handheld instru-
ment can be used to test all
popular batteries from
1.25- to 22.5-volts DC—in-
cluding hearing-aid bat-
teries; "AAA." "AA" °C

and "D" cells; 6-volt lan-
terns; 3-volt lithium bat-
teries; and 5.6- to 6-volt
photo cells. The rugged
tester is reliable and easy
to use, and comes with a
one-year warranty.

The model BT-20A bat-
tery tester costs $15.95 —
A.W. Sperry Instru-
ments Inc.. 245 Marcus
Boulevard, Hauppauge, NY
11788; Tel. 516-231-7050.

HANDHELD LOGIC
ANALYZER. Intended
as an affordable alternative
to multiple logic probes,
Global Specialties’ model
LM-8 TTL logic analyzer
has trigger word recogni-
tion that allows to it be
used in place of more com-
plex logic analyzers for
troubleshooting 3-, 16-,
and 32-bit microprocessor
circuits. The LM-8 has
eight input channels. an ex-
ternal clock input, and an
oscilloscope trigger out-

put. The number of chan-
nels can be expanded to as
many as 32 by linking four
pods together and trigger
ing from a 32-bit trigger
word The captured data
can be displayed by the
built-in LED's or on an os-
cilloscope. Each channel’s
triggercanbe setto 0, 1, or
“don’t care.” The logic sta-
tus of each channel is con-
tinuously displayed on the
LED's. Pulse stretching al-
lows high-frequency or
short-duration pulses to be
viewed. The maximum

TSR
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clock frequency is 25 MHz,
with pulses as narrow as
10-ns wide being captured
and displayed.

The LM-8 provides two
operating modes: RUN and
TRIGGERED. In the RUN mode,
the data is continuously up-
dated every time the trig-
ger word is recognized. In
the TRIGGER mode, the data
is captured and displayed
until the trigger word is rec-
ognized, at which time the
analyzer is halted and the
last data held.

The LM-8 handheld logic
analyzer. complete with
grabber leads for each data
channel, costs $249.95. —
Global Specialties, 70
Fulton Terrace, New Haven,
CT 06512; Tel. 1-800-
572-1028.

MULTIMETER LEADS.
Silicon-rubber multimeter
leads from Test Probes,
Inc. remain soft and flexible
even under conditions of

-\ ||
Wl OPTOELECTRONICS
The only name in HANDI-COUNTERS

Check These Incredible Features
On The All New UTC3000
* 10H7 to 2.4GHz Range.
Stmply mazing’
= 10 Digit LCD Display.
Hz vesclunon to over 1360 MHz direct

R ilabile 10 hiegbt sunhght.
+ RF Signal Strength Bargraph.
T =oment. Zero, & Full Seale adgustment
SEE the input ~genal’
e Super Sensitivity, < Im\V 10200011/,

Maudel UTC30M0 26001 2210\ 100t A mV oo 261z for efficient antenna puckup
B * § Functions, Fregnenes, Pernod, Rato

Frog Tl \ Rra
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Lock~1n your exact Measurement FAST!
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Sl Sty Wil LGy e Extruded Alu'mmum Enclosure

Dvsigned to fit evers hand

10 it ¢ P’riced Right! Only $375.

Display | l'h Il” ::luu l*rl'll:m I\IFIIIL;” [ncludes Nicads AC Charger Adapter
at i .
‘:"“':l'::"l -|’-u R Or Seleet Our Most Popular
— - HANDL-COUNTER. the madel 2210A
RF Signad  Inosegner t o~ ont that set the standard in handheld
T‘:“_’““”‘ I\GII“N.”O‘II I\‘"‘ ' "".‘I' fregqueney canter technology
(RILEIIT (ML) 1D rr Value Priced at only $239.
P T — - =
Rtk Lo S REAH) Sl Protessionads and Hobbuast< all over
. ~ the world have chosen QOEL or th

Sens vty s Ltas lony topcal Tine Base < 1 ppm = Ippm add = -0 rq o NI
TED Madels = 2ppmadd 500 10Dl Nu s & AC Chargger vears’ Shouldn’t YOU?
adapter mculed Carn € e Anter nos nd Probes

HANDIEI-COUNTERS! ..Only trom QOEF
Choose the madel that fits vour needs
CALL NOW!

extr e svoar parts & Taborworrea ty o all product -
and vour bnrdget?

Toll Free Order Line:1-800-327-5912 F1.305771-2050 « FAX(305)771-2052

SH21ENE Hth Menue o Fto Louderdale FLL3333 01
Vs ME CObD, Cush MO Gerepted Porsenal Chechodlos Swechs 5 Shipp i Thindbimg Masimum =10 s & Canade 13 ot~ b
InF1oaddn ~ales v Full e Pradact and Sreese

I8
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extreme cold. The TLS200
owes its flexibility to the
fine silicon wires in the ca-
ble. It fits all makes of ana-
log and digital multimeters
that are equipped with
standard 4-mm input jacks.
Offered in straight or right-
angle plug versions, with
an array of interchangeable
accessories available, the
leads are suitable for a
wide variety of measure-
ment applications. Their
low contact resistance fa-
cilitates accurate measure-
ments of low voltages and

resistances.

The TLS2000 multime-
ter leads cost $30.00.—
Test Probes, Inc., 9178
Brown Deer Road, San Di-
ego. CA 92121, Tel.
619-535-9292.

PRE-ISOLATED
POWER TRAN-

SISTORS For use in
color monitors, power sup-
plies, and high-voltage
switching applications,
Samsung is offering pre-

CIRCLE 21 ON FREE
INFORMATION CARD

Starting from scratch you

C&S SALES INC.

LEARN TO BUILD & PROGRAM
COMPUTERS WITH THIS KIT!

INCLUDES ALL PARTS, ASSEMBLY & LESSON MANUAL

build a complete computer system. Our
Micro-Master ® trainer teaches you to write into RAMs, ROMs and
run a 8085 microprocessor, which uses the same machine language
as IBM PC. You will write the initial instructions to tell the 8085 pro-
cessor to get started and store these instructions in permanent
memory in a 2816 E2 PROM. Teaches you all about input and output
ports, computer timers. Build your own keyboard and learn how to
scan keyboard and display. No previous computer knowledge re-
quired. Simple easy to understand instruction teaches you to write in
machine language. ADD 5% For Shipping

1245 Rosewood, Deerfield. IL 60015
15 Day Money Back Guarantee Write For Free Catalog

MODEL
MM-8000

$129.00

(800) 292-7711
(312) 541-0710
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isolated bipolar power tran-
sistors in TO-3PF pack-
ages that simplify mount-
ing procedures. The iso-
lated packages offer better
EMI control for ungrounded
heat sinks, require less
mounting hardware, and
are cost effective. The
power transistors can han-
dle 1500-volt collector-
base voltage. The devices
have a 5,000-volt isolation
rating, eliminate bushings
and isolation pads, and
have no exposed metal sur-
faces other thai the leads.
The pre-isolated power
transistors have excellent
thermal characteristics
when mounted to a heat
sink and an industry-stan-
dard footprint. The devices
are built with special over-
sized lead frames for good
heat-spreading perfor-
mance. A thin, tightly con-
trolled thermal epoxy over
a back-mounting surface
further improves their heat-
spreading capabilities.
Eight devices—KSD5010-
KSD5017—are available.
When ordered ir quantities
between 100 and 999, the
prices range from $1.55 to
$2.10 each.—Samsung
Semiconductor, 3725
North First Street, San
Jose, CA 95134-1708; Tel.
408-434-5400.

DIGITAL CLAMP
METER. Four advanced
digital clamp meters intro-
duced by C.G. Instruments
have 3%s-digit displays and
offer up to 4,000 counts.
All four meters are UL
listed and have rugged,
drop-proof enclosures.
They feature large clamp-
ing jaw openings to allow
easy measurements of ca-
bles and bus bars up to
2.95 inches in diameter.
The Soar 632 AC Clamp
Meter (shown in photo)
has a basic accuracy of
+1%, provides 3200
counts, and has an analog
bar-graph indicator. Its fea-
tures include auto and man-

CIRCLE 22 ON FREE
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ual range select, data-hold
function, audible continuity
test, and low power con-
sumption. The 632 mea-
sures AC current to 1000
amps in two ranges, AC
volts to 630 volts in two
ranges, AC/DC volts up to
630 volts, and ohms to 3.2
Kohms in two ranges. The
Soar 641 and Soar 642
each provide 4000 counts
and feature an analog bar
graph indicator, data hold,
peak hold, max hold, aver-
aging functions, and diode-
audible continuity test ca-
pabilities.

The meters measure AC
to 1000 amps in three
ranges, AC/DC volts to
630 volts in three ranges.
ohms to 4 Kohm in two
ranges, frequency from 20
Hz to 999.9 Hz with 0.1 Hz
resolution, and tempera-
ture from —-50° to
+130°C. The model 641
has an average-type sens-
ing mode; the 642 offers
true RMS. The fourth in-
strument in the group is the
Soar 643, atrue RMS, mul-
tifunction, AC/DC current
clamp meter with 4000
count that measures AC/
DC current to 1000 amps
as well as all the features of
the models 641 and 642.

List prices for the digital
clamp meters start at
$124.95.—C.G. Instru-
ments Corp., 434 Wind-
sor Park Drive, Dayton, OH
45459; Tel. 513-434-6952;
Fax 513-434-7643. R-E
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CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $940.00 per each insertion.

o Fast reader service cycle.

® Short lead time for the placement of
ads.

o We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:

mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY

11735.
FAX: 516-293-3115

SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITTER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95 +
$1.50 S + H. Free shipping on 2 or more! COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 232-3878.
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $7.90 each. Free
brochure. APPLIANCE SERVICE, P.O. Box
789, Lombard, IL 60148. (312) 932-9550.
CIRCLE 84 ON FREE INFORMATION CARD

—

CABLE TV CONVERTERS AND DE-
SCRAMBLERS SB-3 $79.00 TRI-Bl $95.00
MLD-$79.00 M35B $69.00 DRZ-DIC
$149.00. Special combos available. We ship
COD. Quantity discounts. Call for pricing on
other products. Dealers wanted. FREE CATA-
LOG. We stand behind our products where
others fail. One year warranty. ACE PROD-
UCTS. P.O. Box 582, Saco, ME 04072 1
(800) 234-0726.
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1 HCUR PROTOTYPING!! Develop Multi-
layerad Printed Circuit Boards in Less than 1
Hour with the New Loch Ness Quick-circuit
Kit! Process is Patent Pending. No dangerous
UV lights! No hole drilling! No mistakes! Kit
comes with everything to make 216 sq.
inches of PCB. Money back guarantee. Send
$65.00 to LOCH NESS, INC., 3700 Colfax
Avenue South, Minneapolis, MN 55409.
1-800-323-8623.
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LOW COST PC LOGIC ANALYZER. De-
signed for students and hobbyists working
with 5V TTI/CMOS signals in the Khz range.
36" data cable-—eight channels, external
clock, ground. Selectable trigger & clock
edge, internal clock (1Hz-100Khz). Full-fea-
tured software, state table graphics, file/print
utilities, etc. Over 100,000 samples/sec on 12
Mhz AT. LA1—$99.95. PHOTRONICS, INC.
109 Camille St., Amite, LA 70422 (504)
222-4146.
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THE MODEL WTT-201S ONLY THE SIZE OF
A DIME, yet transmits both sices of a tele-
phone conversation to any FM radio with
crystal clarity, Telephone line powered - never
needs a battery! Up to %4 mile range. Adjusta-
ble from 70-130 MHZ. Complete kit $29.95
+$1.50 S + H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.
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Toner
Cartridge mm’fna
Kits o Supplies © Servicé

e,

GET YOUR RECHARGE CATALOG
FREE...EARN BIG $$ IN YOUR SPARE
TIME—AIl supplies and Do-It-Yourself kits
with complete instructions available. Sup-
plies cost from $9.95 in gty and you can sell
recharged toner cartridges for $40.00 to
$55.00 each. Printers include HP LaserJet
and Series |l, Apple LaserWriter, QMS, etc.
Canon PC-25 Copier also. CHENESKO
PRCDUCTS, 62 N Coleman Rd., Cen-
tereach, NY 11720, 516-736-7977,
800-221-3516, Fax: 516-732-4650
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Use the Free Information Card for fast response.

708-981-9212; fax
708-981-9278; free.
This 8-page, full-color
catalog of static-control
products features Staticide
liquids, wipes, floor finish,
electrostatic locators,
work-surface cleaners, and
surface-resistivity meters
New products include lint-
free wipes, dual-tipped
foam swabs, and the Tech
Essentials cleaning kit line

CIRCLE 23 ON FREE
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CORDLESS TELE-
PHONE BATTERIES.
Power Pak, Inc., 6216

STATICIDE: THE PER-
FECT SOLUTION TO
COSTLY STATIC
PROBLEMS. ACL In-
corporated, 1960 East
Devon Ave., Elk Grove
Village, IL 60007; Tel.

Oakton Street, Mor-
ton Grove, IL 60053;
Tel. 1-800-637-2212;
free.

This guide to replace
ment batteries for cordless
telephones is written to

CRAMOLIN" DeOxidizer

DEOXIDIZES o CLEANS » PRESERVES * LUBRICATES » IMPROVES CONDUCTIVITY
for All Meroks, Including Gokd!

CRAMOLIN® DeOxidizer. . .is o fastacting
deoxidizing solution that cleans, preserves, and
lubricates ot metal surfaces including gold.

When applied to mefel contacts, connectors
and other metal surfaces, CRAMOLIN
DeOxidizer removes resistive oxides ond
forms o protective molecular loyer that W
adheres fo metal surfoces, preventing future oxi-
dation. CRAMOLIN® Dexidizer maintains
maximum electrical conductivity, reduces wear,
and has excellent migration properties.

help the user make an intel
ligent, well-informed selec
tion. The brochure is filled
with specifications and
complete cross-reference
material, along with other
information about replace
ment batteries

CIRCLE 24 ON FREE
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Electronic Security H
and Modern Conveniences

CIRCLE 25 ON FREE
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ELECTRONIC SECUR-
ITY AND MODERN
CONVENIENCES.
Vantage Point Tech-
nologies, 630 Nordahl
Road, Suite P9, San

SIGNAL RPEMOVEERS

*FOR ELIMINATION OF SEVERE INTERFERENCE
*FOR "CENSORING" OF ADULT BROADCASTS

« ATTENUATION - 45 dB TYPICAL

+ BANDWIDTH - 4 MHz AT § dB POINTS

\ " + INSERTION LCSS - 2 dB
- / TUNING FOR
l ] MODEL RANGE CHANNELS

SHIPPING
IDEAL FOR: Pecrson . pﬁ;ﬂ 23H | 5066 MHz | 2.3 {or 6 meter ham) 50-300 MHz | $30 o
o Switches 8 Relays ® Connecting Cables & Adaptors e N e 46FM | 66-108 MHz | 456 (or any FM 50-300 MHz | $30 [sHiPPING

) p % e
# Edge Connectors Terminal Stiips # Plugs 8 Sockets L ' O 1417 | 120-144 MHz | +4(A)} 15(8) 16 () 17(D) soa00mmz | g30 | o
* Gold Plated Connectors ® Potenfiomesers  Bottery Contocts | SN | N 1822 | 144174 Mz | 18(E) 19(F) 20(G) 21(H ) 22 {1) | 50-400 MHz | $30 |CHARGES
o C S‘ L 713 [ 7426wz [ 78910111213 50-400 MHz | $30

USED BY THOSE WHO DEMAND THE BEST; B~ ?, 3
o Bell 8 Howell » Capitol Records ® Dolby Laborotories — g \’\)6 3 for $75 - 10 for $200 - mix or match
* Hewlett Pockard @ John Fluke Mtg. * Mclntosh Labs = b

* M(l (Sony) ® Motorola @ NASA ® Nokamichi

CALLTOLLFREE FORC.0.D. ORSEND CHECK TOORDER
FASTDELIVERY

RADIO-ELECTRONICS

N
[=2]

o R(A * Switchcraft

LABORATORIES, INC.

P.0. Box J # Escondido, (4 920250051
619) 7437143 « FAX:(619) 7432460

30DAY MONEY BACK GUARANTEE (3FILTERLIMIT)

Star Circuits
P. O. Box 94917
Las Vegas, NV 89193-4917

1-800-433-6319

+ Economical/ Long Lasting

*+ Ozone Safe Propeltents

« Operates in Any Position

« Contents Comptetely Dispensed
+ Uniform Spray Pattern

CIRCLE 50 ON FREE INFORMATION CARD



Marcos, CA 92069;
Tel. 800-272-1375 or
619-565-1863; free.
Electronic security sys
tems and accessories de-
signed for do-it-yourself
installations are described
in a clear, easy-to-under
stand style in this 32-page
catalog. The brochure
covers a broad range of
high-tech systems for resi
dential, commercial, and
government needs— rang
ing from no-wire home
alarms to state-of-the art
computer-based building

Cable TV

Descrambler Article Parts

We stock the exact Parts for several articles published in Radio-Electronics

magazine on building your own Cable TV Descrambler.

February 1984
SB-3 Type

701 Parts Pkg.....$19.00
Includes all original parts.

702 PC Board........ 7.95
Original 3X4 etched, drilled
and Silk-Screen pc board.

704 AC Adaptor.....7.95
12 to 18 volt DC @ 200ma.

701 702 & 704..... 29.0C
All three for speclal saving.

February 1987
Tri-Mode

301 Parts Pkg......29.00
Includes all original parts.

302 PC Board........7.95
Original 5X8 etchea. drilled
and Silk-Screen pc board.

304 AC Adaptor..... 7.95
12to 18 Volt DC @ 200ma.

301, 302 & 304.....39.00
All three for special savings.

Tri-Mode Tutorial..7.95
26 pages of in-depth info.

May 1990

Universal
901 Parts Pkg.....$49.00
Includes all original parts.

902 PC Board........ 9.95
Original 4X7 etched, drilled
and Silk-Screened pc board.

904 AC Adaptor.....8.95
12 Volts AC @ 350ma.

901, 902 & 904..... 59.00
All three for special savings.

CD22402E........... 12.95
Video sync IC (IC-9)

management system
Some of the products de
scribed include burglar
alarm systems, motion de-
tectors, glass protection,
switches, fire detectors, si
rens, vehicle alarms, noti
fication systems, CCTV
and building-access sys
tems, along with special
tools and books. Helpful in
stallation and product tips
are provided throughout
the catalog R-E

20 MHz DUAL-TRACE OSCILLOSCOPE
1 mV/div sensitivity « 20MHz response ot a Irue -3dB » AUTO/NORM trig
gered sweep operation with AC TVH, TV and Line coupling ® Calibrated 18
step timebose with x10 ifier * XY op o Buill-in calibration
source © Bright, sharp (RT with P31 phosphor e Tilt stond and soft handle
Includes Pro%es Model 2120

20 MHz DUAL-TRACE DELAYED SWEEP SCOPE

1 mV/div sensitivity ® Deloyed sweep in 18 ranges ® Buili-in component
tester for copocilors, inductors, diodes, Iransistors, zener diodes ® 20MHz
response al o true -3dB » AUTO/NORM triggered sweep operation with AC
TVH, TW ond Line coupling * Calibroted 23 siep timebose with x10
magnifier ® X-Y operation ® 8uill-in calibration source ® Bright sharp CRT
with P31 phosphor e Tilt stond; saft handle. Probes incl. Model 2125

‘5‘25

Snooper Stopper...$39.00
Prevent Descrambler detection with snooper
stopper/data blocker and protect your privacy.
Includes free article on Cable Snooping.

Macrovision Kit...$29.00
Niacrovision....now you see It, now you
don’t with our macro-scrubber kit.
| Originally Published in Radio-Electronics

_58 Channel
Cable TV Converter with infra-red remote $6995

Re-Manufactured Jerrold 400 with new remots. Channel 3 output.
Compatible with all External Descramblers.

CALL TOLL FREE 1-800-332-3557

Outside USA Call 1-508-699-6935

Visa, MasterCard and COD. Free Catalog. [ V|SA_] [ MC -'
Add $4.00 S&H, $6.50 Qutside USA.
D & D Electronics, Inc PO Box 3310, N. Attleboro, Ma. 02761

CIRCLE 194 ON FREE INFORMATION CARD

FULL 3-YEAR
WARRANTY ON

=R from
th'hi%  JOSEPH ELECTRONICS

Reg. 5646 |

BONUS VALUE!

EXTRA UNIVERSAL SWITCHABLE

SCOPE PROBE $]JQ

Only with BRK Scope purthases Limi 7 por siope
60 MHz DUAL-TRACE DUAL TIME BASE SCOPE oot — 1o 1oxe  $39 Value
1 mV/div sensitivity ® sweep ta 5 ns/div ® 22 colibroted ranges — moin $1099 Risetime less than 1.5 nsec » =r
| time base » 19 colibroted ronges — delayed fime base  17kV accelerot J Excludes interference even on s
ing voltoge ® Sl?nul delay line ® Beom finder » ¥ mode ® Component most sensitive ranges ¢ Ru B - —
tester * Chonnel 1 output, Z axis input ® X-Y operation ® Single sweep. ed; withstands heat, huml% /A—
Probes included. Model 2160 ity ® Universal for all scopes. ;_,_
" HAND-HELD 3's picIT Lco T ‘ o30ypc | olevbc | 0-150% AC
‘TEST BENCH’ MULTIMETER SCOPE POWER SUPPLY | R SUPPLY | POWER SUPPLY

41 voltage ranges ® Measures AC & DCV with 0.5% D(V

i 20 MHz analog bandwidth © 1 m¥/div sensitivity ® Sweepsto | Low ripple ® Rzgulated comtont Contnuously vaniobie volioge & | Voriable rsolaled 0 15C VAC 2
accwraty ® DC& AC currents 200 A to 204 # Resistonce 0.142 | )i g rale @ 2k 2ns/div » 23 colibroted ranges; 20 | volt or current outputs @ 2 turrent » Consiant voioge & con- | amp continuous outpul  Voltoge
1 10 2000 Mg 2 # Frequenty 20 kHz to 200 kHz  Copoutonce up | memory per channel ® 20MHz on deloyed time bose ® Colibroted | current ronges @ Isoloted output | stont-turrent modes © Voltoge & | or current display o lsolotion
’ » 1o 20uF * Logic Level (TIL) © Transistor goin ® Diode junction | equivalent fime somplirg » Pre delay time multiplier ® Signol deloy| — floct, ground either polwity ® | curent onalog melers ® 24 ond | tronsfoemer eliminates shock
B et o Drop resisiont cose o Tt stand. Model 388-HD trigger copture. Probes included. | line © 19kV acc eremlmg vallo revasse polority 104 current range limits. 1-year- | hozord. 1-year warconty

Rog. S19

OUR BEST

L g iCS
l:l-l:l..-l

"2 PRICE EVER $108% 2,

CAll TOLL-FREE -

HOINICS 8830 N. Milwaukee Av. |Niles, IL. 60648 . 708-297.4200 FAX 708.297.6923

?e' Overlo
| protection ® Purallel, series

| capability. 1-y2or worranty
Model 1630 |

v mode triggering * Chonael
oulpu‘ Probes mtluded
Model 2522 Model 219

5848°% sidis 5'325"0 5t

SAME-DAY SHIPPING

«323.5925

warronly.

Model 1646 Model 1653 |
5239 $1

- T T T

ua G5 Il

Coll or write tor our 528 py. Cutalog. Only $4.95 —- FREE with erder.
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For over 25 years, your most complete source for electronics books.

An Absolutely No-Risk Guarantee.
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FREE when you?in !

15 Easy Electronic Projects ” DeltonT.Horns

All-Time Favorite
From Delton T. Horn Y\ IL Flectronic Project

Projects you can build—some J'$7.95
unique, some old favorites— ?7%
from the author's vast treasury
of electronics know-how.

0000 00 0000000000000 00000000000000

tiecTromics Book Cuus™

sihee

3258 51998

521!
Counts as 2 3145
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Membership Benefits ® Big Savings. in addition to this o

introductory offer, you keep saving substantially with members’ .

prices of up to 50% off the publishers’ prices. ¢ Bonus Books. .

Starting immediately, you will be eligible for our Bonus Book Plan, .

with savings of up to 80% off publishers’ prices.  Club News .

Bulletins. 15 times per year you will receive the Book Club News, .

describing all the current selections—mains, alternates, extras— .

plus bonus offers and special sales, with scores of titles to choose .

from. ¢ Automatic Order. If you want the Main Selection, do .

nothing and it will be sent to you automatically. If you prefer another .
selection, or no book at all, simply indicate your choice on the reply . I I
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Blue Ridge Summit, PA 17294-0810 —

'] YES! Pleasa accept my membership in the Electronics Book Club and send the 5
volumes listed below, plus my FREE copy of Delton T. Horn's All-Time Favorite Electronic
Projects (3105P), billing me $4.95. If not satisfied. | may return the books within ten days
without obligation and have my membership cancelled. | agree to purchase at least 3 books
at regular Club prices during the next 12 months and may resign any time thereafter. A
shipping/handling charge and sales tax will be added to all orders.

form provided. You will have at least 10 days to decide. As a
member, you agree to purchase at least 3 books within the next
12 months and may resign at any time thereafter.  Ironclad
No-Rigk Guarantee. If not satisfied with your books, retum them
within 10 days without obligation! ¢ Exceptional Quality. All books
are quality publishers’ editions especially selected by our Editorial
Board.

All books are hardcover unless number is followed by a *'P"' for paperback.
(Publishers’ Prices Shown)

©1990 ELECTRONICS BOOK CLUB, Blue Ridge Summit. PA 17294-0810

Name

Address

City

State Zip Phone

Signature

Call Toll-Free
1-800-233-1128 to join Now!

Vahd for new only Foreign appl: will receve special ordering instructions Canada must remn in
U S currency This order subject o acceptance by the Electronics Book Club RE990

0000000000000 0000000002500000000000000000000000000
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Radio Shack Parts Place’

YOUR SOURCE FOR PROJECT AND REPAIR ELECTRONICS
Try Our Special-Order “"Hotline” | Battery Special-Qrder service

ICs, Crystals, Tubes, Much More L

Your Radio Shack store manager can
special-order a wide variety of parts and ac-
cessories from our main warehouse. Over
200,000 items are available including va-
cuum tubes, ICs, microprocessors, phono
cartridges and styli, crystals for scanners
and computers, even SAMS Photofacts
manuals. Best of all, there are no handling
charges or minimum order reguirements.
Your order is sent directly to the Radio Shack
near you and we notify you when it arrives
Delivery time for most items is about a week.

aholShog& | #ﬂ
Hundreds of Types Available

In addition to our large ‘n-store stock, Radio Shack can now supply almost
any currently manutfactured consumer-type battery—for cordless phones,
computer memory, camcorders, walkie-talkies pagers and more. Batteries
are sent from our main warehouse to the Radio Shack near you. We notify
you when they arrive and there's no postage or handling charge

talum Caps “Snap” RFI Choke

/ &
(1)} / ¢ -
2 y
Complete, @ il
Easy-to-Use
IR Detector 3 High capacitance in a tiny size
. o wF | WvDC | Cat No Each
. (1) Heat-Shrin ubing. s 10 = - C 5
Heart of a remote-control project! | sizes. #278-1627 Pkg. of 7/1.79 ol s e e - _ o
Combines detector, limiter, band- | (2) Cable Tie/Markers. For cables upto 0 | 35 |[272143a | 59 o 1o ol e Etective
bass, demod. integrator and com- dia #278-1648 Pkg. ot 10/2.49 22 35 272-1435 69 )
b4 ence. Just wind on AC. phone, computer,
parator in a compact 3-lead (3) Wire Markers. 630 "peel and stick 10 16 | 2721436 79 coax or audio cable, then snap choke
module. #276-137 3.49 characters. #278-1650 Set/1.79 22 16 | 2721437 | 119

together. #273-104 Set of 2/7.95

10k, #271-343. 20k, #271-340, Each 1.49
(2) Precision Thermistor. Resistance
changes in proportion to temperature
-50 10 +10° C. #271-110 9

(3) Color-Code Decoder.
#2711210

1 |9-Position Metal |276-1508 (2 19
25-Position Metai |276-1510(2.79
2 |9-Pos. Metalized |276-1513|1.49

has a pleasant chime output and
it's ideal for a customer-entry alert,
doorbell or event indicator. Oper-
ates from 6to0 18 VDC. Produces 80

Resistance items Shielded D-Sub Hoods
" 2) a ) (2) - sm—
e y e : Entry ——
— Tt C— . Alerter
. @ T S
. " For projects or replacing damaged an-
(1) 15-Turn Trimmers. 1k, #271-342 5=.g Description Cat. No. [Each This IC and mini-speaker combo tennas on cordless handsets and bases

walkie-talkies and radios. We have over
a dozen styles in stock. For example

Sections | Extended | Cat No. | Each

25-Pos. Metalized|276-1536 | 1.99

79¢

TNC and Minli-UHF Connectors

« M) g» @ 1 (3) m @) . 5 (8 n_
. B "5
U h ‘__‘i
| ' il e
. 'S | i ig E‘.
(1) TNC Twist-On Male for RG-58 Ca- -
ble. #278-140 1.99  (5) Mini-UHF Double-Female. Joins two

male mini-UHFs. #278-172 2.49
{6) Mini-UHF T Adapter. Female-male
female power divider. #278-173 3.99

(7) UHF Adffter' Accepts PL-259 Fits
female Mini-UHF #278.174 3.99

(2) TNC Double-Female. #278-142.1.99
[Fig | Accepls [Fits TNC[Cat No[Each

{73 [ PL-259 |Female |278-118|3.49
\4 BNC Male| Female |278-145|4 99

m 1]

5 13 270-1407| 279
dB sound pressure at 12 VDC. §' 6 17%" 2701409 | 2.59
leads. #273-071 8.99 4 4% |270-1402| 379 |

Soideriess IDC-Type Connectors

(T Ay

25-Position D-Sub Male
2 25-Position D-Sub Female
3 34-Position Header
4
5

3) (4) (5)
T
T (. Sa——
‘Description [ Carno _Each
276-1559 3.99
276-1565 399
276-1525 249
36-Position Male Printer Connector 276-1533 499
276-1564_ B 1.99

__34-Position Card-Edge Connector

J

" . Electronic
115 Ccounter
® ° Module

Prewired! Great for a traffic or event counter.
Counts up to 99,999. Advanced (or reset) by
external switch closure or digital circuit. Ac-

Foldup Autoranging Dvm

Select the function and
this precision Micronta
meter sets the range. Has
automatic power-off when
shut, detented hinge for
best viewing angle. Mea-
sures to 1000 VDC, 500
VAC, 10A AC/DC, 2 meg-

cepts count rate up to 7 Hz. Has '2" liquid ohms resistance. Re- SR ) 9.49
crystal display. Requires “AA™ battery. With quires 2 "AA" batteries Replacement Tip. #64-2065 1.19
data. #277-302 16.95 #22-193 69.95 Chisel Tip. #64-2056 1.19

Dual-Power Soldering Iron
-
/,);:

Go from 15 to 30 watts with the flick of a switch.
Has replaceable tip. 8'" long. UL listed AC

tools, test equipment and accessories. Today,

e

RADIO-ELECTRONICS

Since 1921 Radio Shack has been the place to obtain up-to-date electronic parts as well as quality

with our big in-store selection and convenient
special-order service, Radio Shack continues its tradition of suppling high-tech products at com-
petitive prices. We're America’s Technology Store with over 7000 locations—NOBODY COMPARES

Prices apply at participating Radio Shack stores and dealers. Radio Shack is a division of Tandy Corporation

Radie Jhack

"

CIRCLE 78 ON FREE
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BUILD R-E’s
VOCAL STRIPPER

LEA

ALMOST EVERYONE ENJOYS LISTENING TO
music. and just about as many
people enjoy singing along to
their favorite songs. If you're one
of the many people who loves to
sing. you may be interested in a
clever audio device that filters out
lead vocals from a stereo record-
ing. leaving just the background
music. For under $50.00. you
can build this unique audio filter-
ing device. Impress your [riends
with this Karaoke-like audio sys-
tem and enjoy hours of singing
pleasure.

Filtering out the vocal tracks
from a recording is not as simple
as merely eliminating the mid-
range frequencies. Along with

o VOCA

/

i FILTER

J—

BALANCE

the vocals. the midrange fre-
querncies contain a large portion
of the music. Vocal filtering is
quite easy. however. if vou take
advantage of the way stereo re-
cordings are mixed.

Stereo mixing

When mixing is done in a stu-
dio. each instrument or voice is
assigned a position relative to left
(L) and right (R) channels. Some
instruments are recorded at
higher levels on the right channel
so that their sounds seem to
come {rom the right side of the
stage. Others are recorded on the
left channel for the opposite
effect. Lead vocals and instru-

Build this lead
vocal filter
and test

your singing
ability.

TERRY J. WEEDER

ments such as the bass drum
and bass guitar are usually re-
corded at the same level on both
channels so they seem to come
from center stage. That is what
makes lead vocal filtering possi-
ble.

Vocal signals. which consist
primarily of mid-high range fre-
quencies, can be filtered out by a
series of filtering stages shown in
Fig. 1. Bass instruments, corre-
sponding to a lower frequency
range, can be diverted to a tinal
mixing stage so that the music is
not liltered out along with the vo-
cals.

A signal from one channel is
inverted and subtracted from the

(BASS
RIGHT INSTRUMENTS) RIGHT
CHANNEL LOW CHANNEL
L) HIMID | VARIABLE LOW PASS P
?— BUFFER CRosSOVER 1= o1 Deay s H —»| BUFFER ——?
= SIGNALS) 7= DIFFERENCE =
R AMP pixeR
\AZ
e 4
P <
R $ L
BALANCE| = VOCAL-LESS LEFT
LEFT
CHANNEL SIGNALS CHANNEL
IN
HIMID | 2.4ms tow pass | |
?— BUFFER CROSSOVER ocAT] DELAY EiER L+ BUFFER _?
= et SIGNALS) L
(BASS
INSTRUMENTS)

FIG 1—BLOCK DIAGRAM OF FILTER NETWORK. Right channel signal is inverted and
subtracted from the left channel, cancelling the lead vocals. Low frequencies are by-
passed by an active crossover and remixed with the difference signal, without the vocals.

SOINOH10313-010vY

w
w



SEPTEMBER 1990

w
o

other (L -R), which causes the
lead vocals that are common to
both channels to cancel out. The
music common to the left and
right channel remains un-
changed. Unfortunately, along
with the lead vocals, all low fre-
quencies are common to both
channels and must bypass the
cancellation circuit. A simple ac-
tive crossover removes the low
frequencies so that they can be
remixed with the vocal-less sig-
nal at a later stage.

From the active crossover
stage, all midrange and high fre-

quencies pass through a variable
delay stage, which is used to al-
ign the left and right channel sig-
nals so that they are exactly 180°
out of phase with each other.
Proper signal cancellation is
achieved only when both signals
are 180° out of phase. The low-
pass filter stage filters out un-
wanted high frequencies from
the variable delay stage. The out-
put of the low-pass filter enters a
difference amp, where the lead
vocal signals cancel, and is then
remixed with the low frequencies
at the final mixing stage.

Here's how it works

The schematic of the lead vocal
filter is shown in Fig. 2. The left
and right channel signals are
coupled through C1 and C2 to
buffer amps IC4-a and IC4-b.
From the buffer amps, the left
and right channel signals pass
through active crossgvers IC5-a
and IC5-b, sending all low fre-
quencies to a final mixer 1C6-c,
and all middle and high frequen-
cies to analog delay lines IC1 and
IC2, RD5106 256-sample bucket-
brigades. Integrated circuit 1C2
delays the left channel signal by

AN
R19 iﬁ‘-,L
33K 0.1 J3 RIGHT
C8 ’ +
CHANN
01 [ +1V fCa< e
c21 out
(1 VM3 o
R3 < L R22
10K 3 = 100 13 1,,l J4 LEFT
+ 12 -#—)—O) CHANNEL
[ e R20 R21 clo = IC4-d c2 L Our
R g 100k {1MEG 0.1 aLM324  104F
100K 3 ‘ —
c1 _L R29 c18
5 8 R27 47Kk 3 R30
RIGHT J1 TWF = 47pF
+ o 10K 47K |,
CH‘}';NEL?TK_4 o aosioe [ ¢ AN Faaas y
= C5 c7 7T O i @
e LM324 1 L 2.20F 220pF a3 R32
e 14 L3243 {00k
RITS g R10 = = R31 1
10K ¢ 0004T 3.3K — 4.7K
AA AAA - —-M = _?. RSJ
vy =
R12 | RI3 1o o | _-LICM ok < =
10K | 47K kO L0 paanced =
T Ruag LMo s o v = R4
os| ATK b & R4 2R2%6 Cis 100K R35
v = ok 3 s % 100K 2100 o1 o
"o ) 10K y
.4 oy
c2 6 S A R25 - 5 8
- 13 = 1MEG
LEFT J2 TuF Loy '\14 w1 o[ o2 14
CHANNEL + R17 e 7
e IC4-b 1244 RD5106 | +
IN oLz 10K IC5-d c12 = c16
= 1/a LM324 1uf ‘_}_2 T ) ou
R2 R18 =
100K 3.3K o
= +12V = - B
1 3 8 s L0 8 12
9
Loy 5 IC3-b (Ve R“f( /4 LM324
21632 3o T7 Yadoris IC3< 1c3- peg 33
KLU Sl /4 40118 114 40118 22K =
52 R47
€23 ] 15K
[ 100pF S J
Aas cz(a-
oK 100pF
PHASE

FIG. 2—SCHEMATIC OF LEAD VOCAL FILTER. Right and left channel signals pass
through IC4-a and -b buffer amps into active crossover IC5; low frequencies are sent to
IC6-c mixer, middle and high frequencies are sent to analog delay lines of IC1 and IC2.
That output passes through IC6-a and -d to filter high frequency sample steps. IC6-b
signals are remixed with low frequencies by IC6-c and are sent to final output via IC4-c

and -d buffers.



2.4 ms. set by the fixed-frequency
clock generated by %-1C3. R47,
and C24. The right channel sig-
nal is delayed by IC'1 with a varia-
ble-frequency clock generated by
Y%-1C3. R48. R49. and C23. Po-
tentiometer R49 is used for
phase adjustment.

The output of each delay line

All resistors are Ye-watt, 5%, unless
otherwise indicated.

R1, R2, R20, R24, R32, R33-R35—
100,000 ohms

R3, R4, R7-R9, R11, R12, R15, R16, R17,
R27, R28, R37, R38, R43, R48—
10,000 ohms

RS, R13, R29, R30, R39, R40—47,000
ohms

R6, R14, R31, R41—4700 ohms

R10, R18, R44—3300 ohms

R19, R23—33.000 ohms

R21, R25—1 megohm

R22, R26—10 ohms

R36, R49—10,000 ohms, potentiometer

R42, R45, R46—22,000 ohms

R47—15,000 ohms

Capacitors

C1, C2, C7, C12—1 pF tantalum

C3,C5—0.47 uF tantalum

C4, C6—0.0047 uF Mylar

C8, C9, C10, C13,C14,C15,C25—0.1 uF
Mylar

C11, C16—2.2 pF tantalum

C17, C19—220 pF ceramic disc

C18, C20-—47 pF ceramic disc

C21, C22—10 pF electrolytic

C23, C24—100 pF ceramic disc

Semiconductors

IC1, IC2—RD5106 256-sampie bucket-
brigade analog delay line, EG & G-Re-
ticon

1C3—4011 quad two-input NAND gate

IC4-1C6—LM324 quad op-amp

Miscellaneous: Perforated circuit board.,
standoffs, mounting hardware, hookup
wire, shielded cable, 18-AWG power
supply cord, strain relief, and four RCA
jacks for J1—J4.

Power supply parts

F1—0.5 amp fuse and fuseholder

T1—24 VAC center-tapped transformer

BR1—1.5-amp bridge rectifier, 100 PIV

C1, C2—1000 pF, 25 volts, electrolytic

C3, C4—10 pF, 16 volts, electrolytic

C5, C6— 0.1 p.F, ceramic disc

D1, D2—12-volt Zener diode

R1, R2—220 ohms

R3—1000 ohms

S1—SPST switch, 1 amp

LED1—light emitting diode, any color

Note: The following are available from
Weeder Technologies, 14773
Lindsey Rd., Mt. Orab, Ohio 45154:
An etched, drilled, and plated PC
board, $15.00; a basic parts kit in-
cluding all resistors, capacitors and
semiconductors (not including
power-supply components), $29.00.
Please include $2.00 for shipping
and handling in the U.S., $3.00 in
Canada. Ohio residents add 5.5%
sales tax. Allow 4 to 6 weeks for de-
livery.

from IC1 and IC2 passes through
low-pass-filters 1C6-a and -d. and
their associated parts. to filter
out high-frequency sample-steps
produced by ICl and IC2. Bal-
ance control R36 is adjusted for
equal amplitude of the left and
right channels. 1C6-b is a dif-
ference amplifier which cancels
alllead vocals that are common to
both channels. The resulting sig-
nal from IC6-b is remixed with
low frequencies by IC6-¢ and is
then sent to the output via buff-
ers 1C4-c and 1C4-d.

Construction

The easiest way to go about
constructing the vocal filter cir-
cuit is to use a PC board. An

etched and drilled PC board is
available from the source in the
Parts List or you can make your
own from the foil pattern pro-
vided here. Mount the vocal filter
components as shown in the
parts placement diagram. Fig. 3.
Use shielded wire to connect the
RCA jacks. and ground them
properly. either by mounting
them to a grounded chassis or by
soldering ground wires to their
cases. The DC power supply leads
from the power-supply board
should be twisted to reduce noise
transmission.

If you don’t use PC mounted
potentiometers for R49 and R36.
be sure to keep their connecting
leads short and twist them to re-

AV 12V Jé'i.. J3 é;l“’l
= i k4 . v 1?7
| —R25— l —RiB— ‘ [
—R23— —R10—
R24 o R 6C12 c7 R8 (22 C21
A ww [ iy -
Cls o | RIZRIS 105 i/t ica N
| |1 I — .
—R26— .o i
<8 RLR"?BI Rla“l“ R6 RS Ic:z'4rala J wlts ‘ Rll B % RIZ ]
P los ™ | ica] | [~ | L
c19
i RLR‘!O'RJIR Lnja
par— G4 ﬂzloC8 R 2oz [N
E oo C%S o R}wnk %5 E i | an
| T ' |
23 __pag— 11 l lIlds[ L
R27 _|R29| "IR3a1 | R33
| R [RM

FIG. 3—PARTS PLACEMENT DIAGRAM. Remember to connect the jumper lead, use
shielded cables for the RCA jacks and twist the supply leads before soldering to the LED

and main PC board.

1 §1 AY)
0.5A R1
_ 4 |, 2200 +v
™ BR1 WA > \ ¢ 5R3 —O
Ccs <
W0 'y 01 \:=1K
~ L| 1NaT42
- o e | koo \G[ LED1
24VAC 1000puF 10uF
+ 4 T F
% D2 c6
103(2);1F=L e | 4742 i g4 |0
200 | & 10uF -1

FIG. ——POWER SUPPLY SCHEMATIC for the iead vocal filter circuit.
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ACA JACKS
JUMPFR L EA[

MAIN
PC BNARD

R49 R36
PHASE ADJUSTMENT

BALANCt CONTROL

SHIEL DED SIGNAL
LEADS

POWER SUPPLY
B80ARD

a
TWIST 2OWER SUPPLY
LEADS

FIG 5 - AN INTERNAL VIEW OF THE LEAD VOCAL FILTER

4316 INCHES

drce najse and busy prekap It
preferahle 1o upgh fo use
shielded leads fo these connes

tlonas These potenniimeters

shold he grounded by mounting
‘0 agronnded chassis

A stmple power supply, like the
one shown in Fig 4. may be used

for this device. The power supply
can be mounted on a perforated
circuit board. as long as you
closely follow the component con-
nections shown on the sche-
matic. Although optimum perfor-
mance is obtained with a =12
volt supply. the vocal filter gives
good results using two 9-volt bat-
teries connected in series.

The power supply and main PC
board should be adequately en-
closed betore operating the vocal
filter. A metal enclosure is recom-
mended. as a 120-volt line poten-
tial is exposed in the power
supply circuit (see Fig. 5).

Hook up and operation

The vocal filter should be con-
nected into the tape loop of your
stereo system. Use shielded ca-
bles with phono connectors to
connect inputs J1 and J2 to the
“record” tape monitor jacks on
your stereo. and outputs J3 and
J4 to the "play” side. To use the
vocal filter with a tape deck that
normally uses tape monitor

jacks. plug the output “play”

jacks of the tape deck into J1 and

J2 of the vocal filter. Plug J3 and

J4 into the input or "play” jacks
of the stereo. Make sure you apply
power to the vocal filter before
turning on the stereo: sensitive
components in the vocal filter
may be damaged if a signal is ap-
plied before power is turned on.

Set R36 to its middle position.
play a stereo sound track or tune
in an FM stereo broadcast. and
switch in the tape monitor. Ad-

just R49 for minimum lead vo-

cals. then adjust R36. Repeal
that process until the lead vocals
are suppressed

It you think the vocal filter is
not working. tune in to a mono
FM broadcast. If vou can't tind
one. tune to a stereo station. and
adjust the tuning knob either
way. just enough so the stereo
light goes off. If the vocal filter
operates properly. vou should be
able to adjust R36 and R49 to
filter out all music except low fre-
quencies

With a little help from Radio
Electronics. vou now have the
know-how to build a fairly simple
audio filtering device in just a few
short evenings. Once completed.
vou can use this system (o prac-
tice singing alone. or be creative
and have all your {riends over for
a Karaoke party! R-E



Bulld R-E's  TELEPHONE-LINE

CONTROLLER

WITH THE EVER INCREASING VARIETY
of pay telephone services such as
Dial-A-Sex. Dial-A-Party. and
Dial-A-Friend. the telephone
abuses at home and in the office
are reaching alarming propor-
tions. For many years. only large
corporations were able to afford
PBX (private branch extension)
systems with facilities to restrict
the use of certain numbers. How-
ever, now you can build an inex-
pensive, microprocessor-con-
trolled. integrated telephone line
controller that can selectively re-
strict outgoing calls, selectively
restrict incoming calls, selec-
tively dial an array of numbers for
promotions, and record all ac-
tivities on the telephone line, in-
cluding the time., date. and
duration of each call.

The controller uses an IBM PC
or clone as a host. However, the
card is almost a stand-alone de-
vice. It includes its own micro-
processor and runs its own
operating program. The comput-
er is needed to load the operating
program into the controller’s
static RAM, to initialize opera-
tions, and to let the user interact
with the controller. The host
computer may access the SRAM
for reloading firmware, sending
and retrieving data. and alternat-
ing modes and functions. An in-
ternal power supply allows the
line controller to operate even
when the host computer is
turned off.

The line controller does not
have to be installed on the phone
line at the point of entry to re-
strict outgoing calls and screen
unwanted incoming calls. The
card can be plugged into a modu-

lar telephone out- AR

let at any point
along the indoor
phone line, without

Take full control of
incoming and
outgoing
telephone

calls.

MORDECHAI SAAD

(N
any modification of the\\/‘" =

existing installation (see Fig. 1).

How it works

The controller is fully program-
mable and can perform a wide
variety of functions. Using the
software provided on the RE
BBS. the controller can prevent a
number from being dialed if the
prefix matches a number on your
“list to restrict” (see Fig. 2). If, for
example, the list contains the
number 9311, then dialing
931-1882 (or 931-1xxx) will be
prevented. A list containing 0—9
will prevent all outside calls, and
a list containing O, 1. 20, 21, 30.
31. 40, 41...90, 91 will prevent
the use of all area codes, operator,
and international. The list can
consist of up to 128 prefixes, up
to 6 digits each.

The user may choose to have
the controller automatically list
all outgoing calls made on the
computer screen. The list will
consist of the destination tele-
phone number. date, time, and
duration of each call.

The user can screen incoming
calls and limit them to as many
as 32 relatives and friends. In
that case, the card would have to
be used in conjunction with a
telephone answering machine.
The answering machine would
prompt the caller to enter his own
number. Then. only the numbers
that match one on the list will be
allowed to go through. Any

matching number,

along with time and date, will be
stored in memory for later use.
The user can then make a list of
the incoming calls appear on the
screen.

The card can be used to auto-
matically dial a number from the
keyboard, a number selected
from a menu, or a pre-selected
range of numbers. The redial
function is not limited to the last
dialed number, as the user may
select a number from a list of pre-
viously dialed numbers.

Circuitry

The line controller contains a
microprocessor, memory to hold
the software and data, interface
circuitry for the host computer, a
telephone line interface, and a
wall transformer to maintain
power when the host computer is
off.

A schematic of the circuit is
shown in Fig. 3. In the center of
the diagram is the micro-
processor (IC6, a 655C02),
which is an 8-bit CMOS version
of the 6502 used in Apple, Atari,
Commodor, and other comput-
ers. The static memory. IC4, isan
8K x 8 SRAM. The host computer
is used to write the program to
IC4. The bi-directional tri-state
buffer (IC5) is enabled by the pro-
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TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICE
DATA, Second Edition. 8y R.G.
Middleton. 320 pp., illus. This indispen-
sable new edition features all the informa-
tion that made the first edition so suc-
cessful, plus the latest developments in
digital testing, phase checks, IC
trouteshooting, and repar of VCRs, ste-
reos. TVs, tape recorders, and much,
much more.

585092-3 Pub. Pr., $30.00 Club Pr., $22.50

PRINTED CIRCUITS HANDBOOK,
Third Edition. By C.F. Coombs, Jr. 960
pp., 556 illus. Here in one handy volume
is all the information you need to design.
manufacture, test, and repair printed wir-
ing boards and assemblies. This new
edition features ten all-new chapters,
including three on SMT.

126/097 Fub. Pr., $64.95 Club Pr., $45.50

SOUND SYSTEM ENGINEERING,
Second Edition. By D. Davis and
C. Davis. 665 pp.. illus. The definitive
source for all professionals responsible
for audio system design, covering every-
thing from concert halls to virtually every
oscillator in use today. Packed with
proven strategies for solving design and
engineering problems and cutting your
clients’ costs.

584657-8 Pub. Pr., $39.95 Club Pr., $31.50

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS,
Second Edition. S. Parker, Editor-in-
Chiel. 1,047 pp., 1.250 illus. Featuring 160
new and revised articles, this new edition
treats the entire spectrum of applications.
devices, systems, and theory in areas
ranging from the flow of electricity to
hardware, software, robotics. and IC
fabrication.

454/99X Pub. Pr., $79.50 Club Pr., $54.95

COMMUNICATIONS RECEIVERS:
Principles and Design. By Ulnch L.
Rohde and T.TN. Bucher. 608 pp., 402
illus. Everything you need to know if you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers: shortwave, broadcast. radar,
military, marine, aeronautical, and more.
535/701 Pub. Pr., $64.95 Club Pr., $44.50
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¢ your one source for engineering books
from over 100 different publishers

e the latest and best information in your field

e discounts of up to 40% off
publishers’ list prices

ew Members!
Take any one of these great

professional
books
for only

S

as a premium with your
first selection!

Spectacular values up to $20495

HANDBOOK OF TRANSDUCERS.
8y H.N. Norton. 554 pp.. illus. Get fast
answers to all of your questions about
commercially available transducers. This
up-to-date reference explains how they op-
erate. how to select the right transducer
for a given measurement. and the charac-
teristics and relative ments of each cate-
gory of transducer.

585142-3 Pub. Pr., $44.00 Club Pr., $34.50

PORTABLE

ELECTRONICS

DATA BOOK

DESIGNING WITH FIELD-EFFECT
TRANSISTORS, Second Ed. 8y
Siiconix Inc., Revised by E. Oxner. 320
pp.. iltlus. This on-the-job guide provides
page after page of practical data. tables.
examples, and design and specification
strategies to help you capitalize on recent
breakthroughs in MOSFET design. Cover-
age includes FET operating principles and
procedures . . . step-by-step fabrication
methods . . . how to bias FETs for desired
performance . . . and much more.

575/371 Pub. Pr., $39.95 Club Pr., $29.95

CIARCIA'S CIRCUIT CELLAR, \oO!-
ume VII. 8y S. Ciarcia. 256 pp.. 100
illus . softcover. More do-it-yourself cir-
cuits from the master—Steve Ciarcia.
Step-by-step guidance on projects rang-

MOBILE CELLULAR TELECOM-
MUNICATIONS SYSTEMS. 8y W.C.Y.
Lee. 442 pp., 215 illus. Ato Z coverage of
state-of-the-art cellular systems, from de-
sign to implementation and troubleshoot-
ing. Clearly explains spectrum efficiency.
propagation models and prediction, inter-
ference treatment. and more.

370/303 Pub. Pr., $62.95 Club Pr., $44.50

TRANSFORMER AND INDUCTOR
DESIGN HANDBOOK, Second Edi-
tion. By Col. W.T. McLyman. 440 pp..
iflus. All the information you need to
design today's lighter, smaller transform-
ers and inductors. without relying on out-
moded approximation methods. in ready-
reference tabular format, this new edition
covers the latest equations in transformer
and gapped design applications.

584646-2 Pub. Pr., $55.00 Club Pr., $38.50

ENCYCLOPEDIA OF TELECOM-
MUNICATIONS. Edited by R. Meyers.
575 pp.. illus. The expertise of 40 recog-
nized leaders in the field 1s captured in this
Ato Z reference. Areas covered range from
fiber optics, intelligent systems, and net-
working. to signal processing. mathe-
matical relationships, and theory.

584897-X Pub. Pr. $49.95 Ciub Pr., $37.50

PROGRAMMABLE LOGIC DE-
SIGNER'S GUIDE. 8y R.C. Alford. 304
pp., illus., softcover. This practical guide-
book shows rou how to design devices
that prowide all the logic functions a circuit
requires and avoid the compromises in-
herent in conventional methods. Covers

ing from a gray-scale video digitizer and

the Circurt Cellar AT Computer to parallel

interfacing and the Neighborhood Strate-
ic Defense Initiative.

09/699 Pub. Pr., $19.95 Club Pr., $15.95

THE COMPACT DISC: A Handbook

360 pp., 6 x 9, illus., softcover 585390-6
A-t0-Z coverage of all the essential
facts. figures, and formulas you need.
in a format that's easy to use and easy
to carry. John Douglas-Young has
filled this handy on-the-job companion

design philosophy, PLD families, hard-
ware, software, and programming lan-

guages.
585141-5 Pub. Pr., $29.95 Club Pr., $22.95

A $33.00

RADIO-ELECTRONICS

formulas, and BASIC programs in

I ABSOLUTELY FREE!

with equations, algorithms, calculus

areas ranging from alternating current
and amplifiers to transducers and
waveguides . . . and they're all yours

Value—Yours
ABSOLUTELY

FREE

(%
-~

when you join!

of Theory and Use. By K. C.
Pohimann. 288 pp.. illus. softcover. The
most readable and comprehensive guide
to CD technology offers clear descriptions
of disc design and manufacturing . . .
player circuifry . . . and comparisons of
different types of players—all without
complicated theoretical or mathematical
discussions.

585096-6 Pub. Pr., $29.95 Club Pr. $22.50

SURFACE-MOUNT TECHNOLOGY
FOR PC BOARD DESIGN. 8y J.K. Hol-
fomon, Jr. 504 pp., illus., softcover. Get a
real working understanding of SMT. This
up-to-date quide provides a proven, step-
by-step approach to SMT design as it thor-
oughly covers components, methods, and
techniques for maximizing quality, re-
liability, and profitability.

585235-7 Pub. Pr., $49.95 Club Pr., $36.50




INDUSTRIAL ELECTRONICS, Third
€d. By J.T. Humphries and L.P. Sheets.
651 pp., illus. A clear, convenient guide to
the components and systems used in
modern industry. Included 1s an extensive
collection of manufacturers’ data sheets,
along with many quick-access tables and

charts.
585226-8 Pub. Pr., $41.95 Club Pr., $31.95

BUILD YOUR OWN UNIVERSAL
COMPUTER INTERFACE. 8y B.
Chubb. 309 pp.. Hlus., softcover. Guiding

ou from theory to step-by-step assembly
instructions, this lively manual shows you
how to construct a computer interface and
hook it up to virtually any IBM or IBM com-
patible personal computer, including the
XT, XT-286, AT, and System/2 Model 30.
585080-X Pub. Pr., $19.95 Club Pr., §15.95

CTEusPiDst B

DIGITAL FILTERS AND SIGNAL PRO-
CESSING, Second Ed. By L.B. Jack-
son. 410 pp., illus. An acclaimed guide to
signal processing theory, design
methods, and implementation strategies.
Using an intuitive approach, the author
covers state-space representation, A/D
and D/A conversion, the DFT, FFT, and
much more.

585269-1 Pub. Pr., $52.50 Club Pr. $39.50

SWITCHGEAR AND CONTROL
HANDBOOK, Second €3. Edited by
R. W. Smeaton. 1,056 pp , 789 illus. The
only handbook that treats all aspects of
switchgear control, including design. ap-
plications, safety, and mainzenance. Up-
dated to reflect the changes trought about
by the use of computers, solid-state
devices. and programmable controls.

584/494 Pub. Pr., $85.00 Club Pr., $59.95
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ANTENNA APPLICATIONS REFER-
ENCE GUIDE. Edited by R. C. Johnson
and H Jasik. 496 pp., 368 illus. and
tables. Covers the major applications of
antenna technology in all areas of commu-
nications and their design methods. Em-
phasizes important new applications such
as earth station, satellite. seeker, aircraft,
and microwave-relay antennas.

322/848 Pub. Pr., $59.95 Club Pr., $42.50

RADIO HANDBOOK, Twenty-Third
€d. Edited by W. 1. Orr. 667 pp., 1,073
illus. and tables. The latest edition of the
most complete, current resource on radio
technology and its applications. Expert
contributors show you how to select, de-
sign, build, test and operate all kinds of
equipment.

584636-1 Pub. Pr., $29.95 Club Pr., $23.95

AUDIO ENGINEERING HAND3OOK.
Edited by K. B. Benson. 1056 pp.. 722 il-
lus. Thz ideal on-the-job reference for pro-
fessior als who design, operate, and ser-
vice audio equipment. It's a one-volume
source of fundamental audio acoustics en-
gineering information anc practical how-to
source book covering generation. trans-
mission, storage, and reproductian of the
audio signal.

047/774 Pub. Pr., $86.95 Club Pr. $59.95

r

Book Club®

B IMPORTANT INFORMATION ... WE MARE I'T EASY TO GET?

McGraw-Hill Book Clubs
Electronics and Control Engineers’

PO. Box 382, Hightstovwn, NJ 08520-9959

Please enroll me as a member and send me the two
hooks indicated, plus the PORTABLE ELECTRONICS
DXIA BOOK. 1 am to receive one book for just $2.89, the
otherat the discounted members price, plus local tax,
shipping and handling charges. | agree to purchase a
minitnum of ene additional book during my first vearof

Be sure to
consider these
important
titles as well!

BUCHSBAUM'S COMPLETE HANDBOOK
OF PRACTICAL ELECTRONIC REFERENCE
DATA, Third Ed. By WH Buchsbaum

583880-X  Pub. Pr., $34.95  Club Pr., $26.50

ON-LINE ELECTRICAL TROUBLE-
SHOOTING. By L. LI.IIIU%I‘J'ISI
3911106  Pub. Pr, $34. Club Pr., §26.50

ESSENTIAL CIRCUITS REFERENCE GUIDE.
By J. Markus & C Weslon.

404/623 Pub. Pr..$59.95  Club Pr., $47.50

INTRODUCING PC-DOS AND MS-DOS,
Second Ed. By T Sheldon
$65/651 Pub. Pr., $29.95  Club Pr., $19.95

ENGINEERING FUNDAMENTALS FOR THE
PROFESSIONAL ENGINEERS' EXAM, Third
Ed By L M Polentz

$03/931 Pub. Pr., $39.50 Club Pr., $27.95

INTRODUCTION TO DIGITAL SIGNAL PRO-
CESSING. ByJ G Proakis and D G Manolakis
584954-2  Pub. Pr., $50.00  Club Pr.. $37.50

AUTOMATIC CONTROL SYSTEMS, Fifth Ed
ByBC K

uo
583706-4  Pub. Pr., $57.40  Club Pr., $43.50

MICROCOMPUTER TROUBLESHOOTING
c"r'ﬁn REPAIR. By J G. Stephenson and B
ahi

585106-7

DIGITAL AND MICROPROCESSOR TECH-
NOLOGY, Second Ed. 8y P J 0'Connor
585184-9  Pub. Pr, $42.00  Club Pr., $33.50

Pub. Pr., $24.95  Club Pr.. $18.95

MICROELECTRONICS, Second Ed By J Mill-
man and A Grabel
423/30X Pub. Pr., $56.95 Club Pr., $41.50

FOR FASTER SERVICE IN ENROLLING
caLL ToLL-FRee 1-800-2-MCGRAW

- e« MAIL THIS COUPON TODAY -————l

In our rapidly ehanging world. those who perform best are those who are best
informed. Designed exclusively for the practicing engineer, the Electronics and
Control Engineers’ Book Club provides vou with information that is relevant,
reliable, and specific enough to meet vour needs. Each Club bulletin comes your
way 14-16 times a vear and offers vou more than 30 books to choose from — the
best and newest books from all publishers!

B DEPENDABLE SERVICE ... WE'RE HERE TO HELI™

Whether vou want information about a book or have a question about your
membership, our qualified staff is here to help. Just call us toll-free or write to our
Customer Service. We also make sure you get only the books you want. All you do
is simply tell us vour choice on the Heply Card and return it to us by the specified
date. If vou want the Main Selection, do nothing — it will be sent to you
automatically. (A small shipping and handling eharge is added to each shipment.)
B CLUB CONVENIENCE...WE DO THE WORK!

Bevond the benefit of timely information, Club membership offers many other
benetits. For example, vou get a wide choice of books that cannot be matched by
any bookstore — anyvwhere. And all vour books are conveniently delivered right to
vour door. You also get the luaury of 10 full days to decide whether you want the
Main Selection. If vou should ever receive a Main Selection you don’Lwant because
the Club bulletin came late. just return it for credit at our expense.

B SUBSTANTIAL SAVINGS .. .AND A BONUS PROGRAM TOO!

In keeping with our goal to provide vou with the best information at the greatest
possible savings, vouwill enjoy substantialdiscounts — up to 0% ! — on every book
vou buy. Plus, vou're amtomatically eligible for our Bonus Book Plan which allows
vou savings up to 70% on a wide selection of books.

B EASY MEMBERSHIP TERMS ... I'1"S WORTHWHILE TO BELONG!

Your only obligation is to purchase one more book — at a handsome discount —
during the neat 12 months, after which vou enjov the benefits of membership with
no further obligation. Either vou or the Club may eancel membership anvtime
thereafter.

membership as outlined under the Club plan de-
seribed in this ad. Lunderstand that a shipping and
handling charge is added to all shipmens,

Your 'REE Data Book

I S853890-6

Write Code No. of the write Code No. for the
$2.89 selection here First selection here

[ L |

Signature

Name

AddressApt. #

City

State Zip

This order subject to acceptance by McGraw-Hill. All
prices subjext to change without notice. Offer good
only o new members. Foreign member acceptance
subject to special conditions.

———————————————————— ey
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FIG. 1I—THE ADD-ON-CARD can be plugged into a modular telephone outlet at any point

BATTERY BACKUP
(OPTIONAL)

115 VAC
OQUTLET

MODULAR
TELEPHONE
QUTLET

along the indoor phone line, without any modification to the existing installation.

1/ 25 Records Tel. No. Description

i. 0 Operator

2. i Long Distance

3. 2 Long Distance

4. A Long Distance

. 0 Long Distance

b. k)| Long Distance

7. 8 Long Distance

8. 4 Long Distance

9. 58 Long Distance
{o. o Long Distance
{. 540 General Information
2. 550 Group Talk Line

ORI e AR S

Home Polp Tt | Paln End

Ins  Del IEs¢

F9=Hore  FiB:=Help

FIG. 2—THE CONTROLLER CAN PREVENT a number from being dialed if the prefix

matches a number on your “list to restrict.”

cessor on pin 1 {the direction pin)
according to whether the host
computer wants to read from or
write to the SRAM. Components
C16. R1, and D3 provide the pro-
cessor with a power-on reset.
The peripheral interface adapt-
er (PIA) IC3 isresponsible for syn-
chronizing the control of the

buses between the host pro-
cessor (80xx) and the controller's
6502. The DTMF (dual-tone
multi-frequency) transceiver,
IC7. is constantly monitoring the
telephone line for DTMF ac-
tivities, as well as for incoming
calls. When dialing, the trans-
ceiver generates DTMF signals.

Resistors R17 and R18 set the
gain of IC7 to 1, C24 provides AC
coupling for the incoming sig-
nals, and D10 and D11 are 4.3
volt-Zener diodes: when con-
nected back toback theylimit the
voltage swing on the secondary of
T1 to 5 volts (4.3+0.7). thereby
protecting IC7 and IC11 from
voltage transients. The transmit-
ter output of the DTMF trans-
ceiver is buffered by IC11-b to
drive the 600-ohm line trans-
formerTI1. IC11-b is configured as
aninverting amplifier with a gain
of 1. By connecting the non-in-
verting input to a reference volt-
age of 2.5 volts, the output swing
can extend to both rails, centered
around 2.5 volts.

The other side of Tls second-
ary is connected to the output of
IC11-a which is configured as a
voltage follower to buffer the volt-
age reference of IC7, and is also
used as a return for the line
transformer T1. The on-chip
clock oscillator of IC7 uses a
3.58-MHz crystal, and the output
is coupled to the input of 4-bit
binary counter IC8-a via C21.
The first-stage output of the
counter is the source of the 1.79-
MHz clock for the processor. The
fourth bit of IC8-a outputs 224
kHz, which IC8-b divides down to
14 kHz. The 14-state counter,
1C9. divides the 14 kHz by 1024
down to 13.65 Hz, which is the
real-time clock. The 13.65-Hz
clock signal is used to tag events
such as outgoing calls, incoming
calls, and duration of calls, with a
relative time and date. The host
computer converts it to absolute
time and date.

Varistors R27-R29 are used as
surge suppressors, preventing
the tip and ring terminals from
exceeding a differential potential
of 150 volts with respect to chas-
sis ground and to each other.
Bridge-rectifier BR2 is used to
correctly polarize the telephone
line on its way to the line-status
and -control circuitry. The ring-
detector circuitry is connected
directly to tip and ring. It detects
an AC signal greater than 100
volts p-p. Capacitor C18 blocks
the 48-volts DC from opto-cou-
pler IC15s LED, and Rl1 limits
the LED’ current.

When a ring signal is present,
the opto-coupler's output tran-
sistor is on, which causes C26 to
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COMPONENTS

YOU CAN MAKE YOUR OWN PC BOARD for the telephone line controller. This pattern is
for the component side of the board.

9'/4 INCHES

discharge. pulling the in-
put of IC10-d to ground.
The processor reads the
output of IC10-d (high
when ringing) into data
line DO by enabling ICI.
Resistor R10 charges C26
at a rate where the brief
pauses between rings will
not reach the threshold of
IC10-d., thereby main-
taining [C10-d’s output
high.

Schmitt trigger IC10-e
and [C14 allow the con-
troller to “pick-up.” or get
on line. The processor
sets the input of IC10-e.
The output of IC10-e then
drives the LED part of
opto-coupler [Cl4 to
ground via R7. The tran-
sistor part of [C14 then
turns on, driving Q3. At
this point, the following
components are con-
ducting the loop current
in a clockwise order: R13,
Ya of BR2. Q3. LEDI, R9.
Ya of BR2. and R12. LED1
is there only to indicate
that the controller has
“picked-up.”

A circuit made up of
transistors Q1 and Q2.
IC13, and IC10-c con-
tinually monitors the
telephone line. When any
telephone on the line is
picked up. the voltage be-
tween the tip and ring
drops {rom 48- to 7-volts
DC and, as a result, Q2
turns off. Transistor Q1
then turns on, turning
on the transistor in the
opto-coupler IC13. caus-
ing the output of IC10-c
to go high. That tells the
processor that somebody
is on the line. The pro-
cessor reads that signal
on data line D1 via ICI.
IC10-a and -b provide the
internal microprocessor
with a reset pulse on
power up. and on bus.
transfer command.

The card can get its
power from the host com-
puter via D2, at least
while the host computer
is in operation, and the
external wall transformer
is not connected. The ex-
istence of external power
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{1 Q2 i3 3 IC15 DSq
RS R4 R8 -
Ll EI IR D El —C18— ¢19 O
s QlIC14 | oo —R7— ' IC12
i E] D C17 c10 b 1c10 o . c13 5 612 TII
I —R2— t D . s
~R3— . BR1
W\ R10- iz :
+ 15— - 4
D3 —R1—
= |c16 BR2 | D13
~R22- -—R24- RN
R26 D2 [ca :
RS- e e 4 %) iC6 | 2
25 |
—
C1 Icn ml4 R27 @)
oo —R23- eI )
D—*— c23 ~R15- R28
Tie— -R20- -R19- {33 . . J1“
L9 -R16- 5z -R18- 7 D 107 ! C1 1c1 c2p 1c2 D 1C5
D I1C9 c8 p Ic8 -R17-  XTAL1 - ‘ cs) |
iR mlz I

FIG. 4—PARTS-PLACEMENT DIAGRAM. The card is assembied on a double-sided PC
board that fits in an expansion slot on your motherboard.

All resistors are Ye-watt, 2%, un-
less otherwise indicated.

R1, R2, R10, R17, R18—100,000
ohms

R3—51,000 ohms

R4-R6—1 megohm

R7—5100 ohms

R8—4700 ohms

R9—300 ohms, Y2-watt

R11—2200 ohms

R12, R13—5100 ohms

R14—3000 ohms

R15, R24—36,000 ohms

R16, R20—10,000 ohms

R19—2 megohms

R21, R22, R25, R26—33,000 ohms

R23—390 ohms

R27-R29—P7056 125-volt surge
suppressor

Capacitors

C1-C11, C13, C14, C25—0.22 p.F, 50
volts, ceramic

C12—470 pF, 25 volts, electrolytic

C15—220 pF, 10 volts, electrolytic

C16—1000 pF, 100 volts, ceramic

C17—0.47 u.F, 50 volts, ceramic

C18—0.22 u.F, 250 volts

C19—1 uF, 250 volts

C20, C21—0.01 pF, 100 volts,
ceramic

C22, C23—0.1 u.F, 50 volts, ceramic

C24—0.015 uF, 100 volts, ceramic

C26—4.7 pF, 25 volts, electrolytic

PARTS LIST

Semiccenductors

IC1—74HC244 octal tri-state buffer

IC2—74HC541 octal tri-state buffer

IC3—S26C41 interface adapter

1IC4—V62C64 8K x 8 SRAM

IC5—74HC245 octal transceiver

IC6—65SC02 8-bit microprocessor

IC7—S18C62 DTMF processor

IC8—74HC393 dual 4-stage counter

IC9—74HCA4060 14-state counter

1C10—74HC14 hex Schmitt trigger

1C11—LMC660 quad op-amp

IC12—LM2940CT-5 + 5-volt
regulator

IC13, IC15—4N32 optoisolator

IC14—H11D-2 optoisolator

BR1, BR2—DB103 bridge rectifier

D2. D3. D5, D13—1N4148 switching
diode

D4 —1N5253B 25-voit Zener diode

D1, D6-D9, D12—not used

D10, D11—1N4731A 4.3-voit Zener
diode

LED1—P300 light-emitting diode
(any color)

Q1, Q2—IRFD210 N-channel hex
DIP

Q3—MPSA43 H.V. NPN transistor

Other components

J1-—H9032 modular connector

J2-—8926 747844-1 female D-sub-
miniature connector

T1-—42HL016 600/600-ohm
transformer

XTAL1—3.579545-MHz crystal

Vi
o]
—_—
w

Miscellaneous: PC board, 9-voit

200-mA AC wall adapter, EO9P
male D-subminiature connector,
battery holder, PC bracket, hard-
ware, solder, etc.

Note: The following items are

available from AC&C, 717 E.
Jericho Tpk., Suite 101, Hunt-
ington Station, N.Y. 11746: A PC
board (TLC-1) and OGC Re-
strainer software {(on 5%-inch
floppy disk), $55.00; A wall
transformer, modular phone
cord, three connectors, and a
metal PC mounting bracket
$36.00; all the above mentioned
items, and all components in-
cluding semiconductors, re-
sistors, capacitors, and op-
toelectronics devices; $198.00.
Be sure to add $5.50 to any order
for shipping and handling. For
technical information, write to
AC&C, and please include a self-
addressed stamped envelope.
AC&C is constantly adding soft-
ware functions for the entire
product line, and for those with
unique applications, AC&C is
ready to work on your custom
software requirements.
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° T (AC line transformer. and
& or battery backup) is de-

tected by IC11-d. in order

to alert the user before
I shutting off power on the
host computer. Resistors
R24 and R22 are set to
provide the non-invert
' ing input of ICl1-d with
2.39 volts.

When external power
exists. the cathode of D2
is at 5 volts. When exter-
nal power does not exist.
the voltage drops to 4.3
volts: resistors R25 and
R26 divide the voltage by
2.t0 2.5 and 2.15 respec-
tively, to drive the invert-
ing input of ICl1-d. The
output, therefore. will go
high when the external
power does not exist and
vice-versa. The 5-volt reg-
ulator IC12 provides the
circuits with power as
long as it is supplied with
at least 6.5-volts DC or 7
volts AC RMS.

A provision has been
made for future interface
with external hardware
on a three-line serial com-
munication: see pins 2—4
of connector J2. Also.
ground and V. is
brought to pins 1 and 5
respectively. The connec-
tion of abattery topin 7 is
optional: when used,. it
ensures proper operation
| during power interrup-

tions.

9'/a INCHES

fedodo

D

Y

Construction
Construction of the
card is straightforward.
Figure 4 shows a parts-
placement diagram. The
PC board can be made
from the foil patterns pro-
vided, or you can pur-
chase one from the
source mentioned in the
parts list. When building
the board. just be sure to
install the IC’s last. as
they are more susceptible
o to damage than the other
y— . S components. The only
eee other thing that needs ex-
I L ® . » plaining is the bracket
y that holds the card down
in the computer. You
must take a “blank™ IBM-
THIS IS THE FOIL PATTERN for the solder side of the telephone line controller PC board. (Continued on page 82)
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HIGH SPEED
DEVICE
SELECTION

FORTHE 90’S

ED PRESTWOOD*

TRADITIONALLY. DEVICE SELECTION
involved paging through hard
copy selection guides and data
books until a suitable device was
located. Now. with the revolution
in electronic data processing. the
technical community is quickly
moving toward high-speed com-
puter-assisted software for select-
ing semiconductors and other
electrical components. The pro-
cess is not only faster and sim-
pler. it also results in better
device selections.

What began as a simple foray
into PC-assisted device selection
is rapidly becoming the preferred
method of device selection by to-
day's engineers. For one thing,
data disks routinely save users
hours in the device-selection pro-
cess. Second, and perhaps even
more important, there's a tre-
mendous cost advantage for en-
gineers to design in components
that not only perform well, but
are cost-effective as well. Select-
ing the ideal device at the best
price often results in the savings
of thousands of dollars for com-
panies that take the time to op-
timize their designs. Some com-
panies are even using data disks
to find better, less expensive re-
placements for components in
existing designs.

What are data disks?

Data disks are selection guides
on floppy disks. Manufacturers
are now providing data disks to

*Ed Prestwood is president of Cybersolt,
Inc.. a Tempe. AZ company specializing in
the production of data disks.

customers as a supplement to
conventional literature to speed
up and simplify the device selec-
tion process. Data disks are not
intended or designed to replace
data sheets; instead, they are
computer-assisted selection
guides that recommend several
suitable devices for the user’s ap-
plication. They run on popular
PC’s and help users select the ide-
al device or product for their ap-
plication in seconds rather than
minutes or even hours. Some
data disks integrate cross refer-
ence support for as many as
27.000 competitive devices.

Finding the right
component for a

particular application

is easier than ever,
with the help of
today’s data disks.

After the data disk recom-
mends several suitable candi-
dates, it's up to the user to obtain
the appropriate data sheet to
make a final intelligent selection.
To make it easier to order the
proper literature, some disks
even contain listings of technical
literature for the devices on the
disk. The Motorola data disk. for
instance. lists every application
note, article reprint. engineering
bulletin. training course. data
sheet. and data book available for
over 13,000 integrated circuits
and discrete semiconductors.

What do data disks do?

One of the simplest functions
provided by these electronic se-
lection guides is the part number
search. Users enter the device
number they are interested in,
press the Enter key, and the pro-
gram conducts the search. When
the part is found, all information
concerning it is displayed. The
more sophisticated disks auto-
matically search every product
category on the disk for a spec-
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ified part number. A useful varia-
tion of the part number search is
the partial part number search.
In a partial device number search
(also called a substring search).
the user enters a portion of a de-
vice number—"6800." for in-
stance. The program then locates
every device that contains 6800~
somewhere in its part number
and displays the list in a tabular
format on the screen. One similar
feature is called the complemen-
tary device number search. This
option will locate the electrical
complement for any discrete de-
vice specified by the user.

A few of the currently available
data disks provide a useful cross-
referencing feature. If the spec-
ified part number isn’t on the
disk. the program automatically
looks for it in a special cross-ref-
erence file. If its listed, the soft-
ware automatically looks up the
manufacturers equivalent device
and displays the information for
that device. Some data disks tell
users if the cross-reference de-
vice is a “similar replacement” or
a “direct replacement.” The Har-
ris Op Amps data disk even tells
users about the pin-to-pin com-
patibility and the degree of elec-
trical equivalency. The Harris
disk also provides comments re-
garding the suitability of the de-
vice as a substitute for the
requested device number.

For most users. the most valu-
able capability of data disks is the
parametric search function.
After this function is selected,
the program displays a menu of
parameters for the devices in the
selected product category. Users
then select the parameters for
their application from a menu
and enter minimum or max-
imum values appropriate for
their application. Some data
search disks provide pop-up
menus that list choices for pa-
rameters such as package. tem-
perature range. Zener voltage.
etc. After entering the values,
pressing a single key will display
all the devices that meet or ex-
ceed the specified requirements.

Like any good spreadsheet, the
better data disks allow users to
conduct “what if?” sessions.
High-end data disks, such as
those developed by CyberSoft, ac-
tually remember the previous pa-
rametric search and permit
users to conduct the search over

and over. “"tweaking” just one or
two parameters with each pass.
That permits users to make
whatever compromises are nec-
essary to optimize the cost-per-
formance tradeoffs.

Data disks also provide a host
of other features. such as the
ability to limit searches to mili-
tary components. surface mount
components, or military surface
mount components. Many data
disks include a printable “Infor-
mation Request Form™ so that
users can order technical liter-
ature and sample devices. Most
data disks also contain sales of-
fice and/or distributor contact
lists. Help files. screen-color util-
ities. and printer utilities (in-
cluding network and spooler

support) are also available on
some disks. The Burr-Brown
data disk even has a provision for
displaying new product informa-
tion that users can download
from the Burr-Brown BBS in Tuc-
son, Arizona. Thoughtful man-
ufacturers also include a phone
number for users to call to obtain
the latest versions of their data
disks. Many offer free subscrip-
tion services.

Are all disks created equal?

By no means. Several of the
data disks available today are
highly polished. professional
software packages. A few, how-
ever, carry the mark of the novice.
The differences matter little,
however. when a manufacturer

SOME AVAILABLE DATA DISKS

Analog Devices

Two Technology Way
Norwood, MA 02062

Bill Schweber (617) 329-4700

CIRCLE 225 ON FREE INFORMATION CARD

Best Power Technology

P.O. Box 280

Necedah, Wi 54646

Literature Center (800) 356-5794

CIRCLE 226 ON FREE INFORMATION CARD

Bourns

1200 Columbia Avenue
Riverside, CA 92507

Customer Service (714) 781-5500

CIRCLE 227 ON FREE INFORMATION CARD

Burr-Brown

P.O. Box 11400

Tucson, AZ 85734

Customer Support (800) 548-6132

CIRCLE 228 ON FREE INFORMATION CARD

Cuttler-Hammer

Dept H293

4201 N. 27th Street

Milwaukee WI 53216

Diane Nuesslein (800) 833-3927

CIRCLE 229 ON FREE INFORMATION CARD

Equipto

351 Woodlawn Avenue

Aurora IL 60506

Customer Service (708) 897-4691

CIRCLE 230 ON FREE INFORMATION CARD

Harris Semiconductors

P.O. Box 883, M/S CB-1-25
Melbourne, FL 32901

Literature Center (407) 724-3739

CIRCLE 231 ON FREE INFORMATION CARD

Lambda
515 Broad Hollow Road
Melville, NY 11747
Customer Service (800) 526-2324
CIRCLE 232 ON FREE INFORMATION CARD

Motorofa
P.O. Box 20924
Phoenix, AZ 85036
Literature Center (800) 521-6274
CIRCLE 233 ON FREE INFORMATION CARD

Newport
P.O. Box 8020
Fountain Valley, CA 92728
Technical Hotline (714) 965-5406
CIRCLE 234 ON FREE INFORMATION CARD

Philips Components
George Washington Hwy.
Smithfield, RI 02917
Cindy Taylor (401) 232-0500
CIRCLE 235 ON FREE INFORMATION CARD

Precision Monolithics
1500 Space Park Drive
Santa Clara, CA 95052
Literature Center (800) 843-1515
CIRCLE 236 ON FREE INFORMATION CARD

Titan Severe Environments
20151 Nordhoff Street
Cathsworth, CA 91311
John Van Putten (818)709-7117
CIRCLE 237 ON FREE INFORMATION CARD

Western Digital
17900 Von Karman Ave.
Irvine, CA 92714
Literature Center (800)832-4778
CIRCLE 238 ON FREE INFORMATION CARD

Xentek
P.O. Box 1987
Vista, CA 92083
Larry Merchell (619)727-0940
CIRCLE 239 ON FREE INFORMATION CARD



has the only data disk tor their
given product line. But with new
disks becoming available every
few weeks, the competition to
provide the most convenient and
powerful user interface is inten-
sifying. All the manufacturers
mentioned here have improved
their disks with each new revi-
sion. [t may seem ironic, but to-
day and throughout the 90%, the
battle for share-of-mind will be
fought and won on the basis of
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FIG. 1—THE MAIN MENU from Philips
Components’ Discrete Semiconductors
Transistors data disk.

the ease of selection rather than
solely on the reputation of the
manufacturer.

Afew of the data disks available
today provide automatic multi-
level sort capability. which is a
definite advantage in today’s
competitive market. CyberSoft,
Inc. introduced the multi-level
sort feature when it developed
the first Motorola data disk in
1987. The multi-level sorting al-
gorithm sorts each and every col-
umn selected by the user. It sorts
on the first selected parameter.
the second parameter. the third.
and so on across all the param-
eters selected by the user. The
procedure takes place in milli-
seconds and assures users that
the absolute best device in the
database for the specified ap-
plication is always listed first,
and so on.

The automatic multi-level sort
is arguably the very best way to
display data. A less useful com-
promise to the automatic multi-
level sort is the manual column-
by-column sort that users can
conduct after the search has
been completed.

One feature users should be
aware of is called the “early-
abort” search algorithm. Some
data disks search their databases
and abort the search after a spec-
ified number of devices are lo-
cated (10 and 15 are common

numbers). That's an awful ap-
proach to searching a database,
since the 16th device—or the
2.016th, for that matter—may be
the ideal device for the specified
application. Look for disks that
search the entire database for pa-
rameters selected by the user,
then report back the total
number of “hits.” The best way
for the software to "know"™ how
many devices meet the users re-
quirements is by searching the
entire database.

Another very useful feature
that separates the men from the
boys is called parameter queu-
ing. That is, the program auto-
matically displays the param-
eters in the same sequence that
the user selected them in. If a
user selects Iy, as his or her
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FIG. 2—MOTOROLA’S IC data disk gives
access to a wide variety of product cate-

gories.

most important parameter. it is
displayed in the first column.
Likewise, if the user specifies
breakdown voltage as the second
most important parameter. it will
be displayed in the second col-
umn. Automatic parameter
queuing. coupled with automatic
multi-level sorting. provide users
with the most useful and conve-
nient display sequence possible.
Burr-Brown. Harris. and
Motorola support both of these
important features in their data
disks.

Data disks also vary greatly in
the amount of data they store.
The number of devices is not a
reliable indicator of the amount
of information contained on the
disk because there may be only
five or six columns of informa-
tion available for each device.
CyberSoft. who developed the
Burr-Brown. Harris. Motorola,
Titan. and Western Digital data
disks. supports up to 64 columns
of data for every device. which
can add up to a lot of data. A final

consideration when gauging the
amount of information on a disk
is the number of cross references
supported. Motorola’'s data
search disk contains well over
25.000 cross-references. which
can be a great convenience for de-
signers and technicians alike.

Some data disks include pric-
ing information. Most engineers
insist on seeing price informa-
tion, even if it's only “ball park™
pricing. Relative pricing greatly
simplities designing to a budget.
If two devices will work in a spec-
ified application and one costs
half as much as the other. it gen-
erally pays to take a good look at
the less expensive component.
Some disks, like the Titan Data
disk. provide users with volume
pricing based on the quantities
ordered.

One other feature that appears
only on high-end data disks is
fcotnote support. All too often. a
device that looks ideal may be in-
appropriate because of some sub-
tle characteristic that isn't ob-
vious by looking at the tabular
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FIG.3—A SAMPLE DEVICE INFORMA-
TION screen from Western Digital’'s data
disk.

data itself. All data disks de-
veloped by CyberSoft provide ex-
tensive footnoting capabilities.
Another important thing to
look for in a data disk is good
customer support. Some compa-
nies. like Burr-Brown. Motorola.
and Western Digital, are placing
their data disks onto corporate
Bulletin Boards so users can
download their latest data disk
(and/or new product updates} in
minutes. Others. like Equipto.
provide a dedicated customer ser-
vice number that users can call.
Within minutes. Equipto sends
FAX information on any compo-
nent covered in their data disk to
their customers. Equipto’s disk,
coupledwith their dedicated sup-
port line. has not only dramat-
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ically increased sales leads. it's
also propelled them into a record
sales year.

Who's offering data disks?
Over the past four years. a
number of companies have pro-
vided data disks to their custom-
ers. Disks are distributed at
trade shows, technical colleges
and universities, and through
“shareware” catalogs. More and
more of the 6.000+ bulletin
board services across the United
States have data disks waiting to
be downloaded at no charge. The

following list shows a sampling of

the datadisks that are free for the
asking.

® Analog Devices—This disk pro-
vides pricing information and
covers Analog Devices’ line of op
amps and data conversion cir-
cuits. Disks containing SPICE
emulation models for Analog De-
vices op amps are under develop-
ment and will soon be available.
® Best Power Technology—This
disk. available in English,.
French, German, or Spanish, is a
“brochure-on-a-floppy™ for their
broad line of computer-grade un-
interruptible power supplies.

® Bourns—Bourns "Selectrim”
data disk provides coverage for
Bourns’ complete line of trimmer
potentiometers.

® Burr-Brown—This data disk
covers Burr-Browns entire line
of op amps. instrumentation
amplifiers, isolation amplifiers,
analog circuit {functions, /A and
A/D converters, analog circuit
multiplexers. sample/hold ampli-
fiers. voltage-to-frequency con-
verters, and data-acquisition
components.

® Cuttler-Hammer—Billed by the
company as an "Expert System”
program, this data search disk
leads specifiers through a series
of pertinent questions that re-
sults ultimately in the recom-
mendation of the appropriate
photoelectric or proximity trans-
ducer for a given specified ap-
plication.

¢ Equipto—The Equiptodisk in-
corporates more graphics than
most data disks. It helps users
specify the optimal modular en-
closure (including vertical racks
and slope front consoles) for elec-
tronic equipment. Also includes
computer furniture, instrument
cabinets, and EMI/RFI shielded
enclosures.

® Harris—Harris' first entry in
the data disk arena covers their
broad line of operational ampli-
fiers. including devices from the
recent merger of GE. RCA, and
Intersil. Look for additional Har-
ris product lines to be added
soon. A disk containing SPICE
macro models for several Harris
op amps is also available.

¢ Lambda—Lambda offers a
disk covering their broad line of
AC-DC switching and linear
power supplies. DC-DC power
supplies and converters. sup-
plies for laboratory and test
equipment, power semiconduc-
tors and power systems. [t also
includes pricing information.
® Motorola—Motorola offers t*
IBM disks containing all the :
lection guide information {
both ICs and discretes. The
disks operate stand-alone or in
concert when copied onto a hard
drive. This disk is also available
on a single microfloppy for Mac-
intosh PCss. It features 124 prod-
uct categories. 13,000 device
numbers, 27,000 competitive
cross references, and half a mil-
lion parameters. Motorola also of-
fers SPICE models for their
power MOSFET's and scatter pa-
rameters for selected small signal
RF devices.

® Newport—The Newport Optics
Catalog on a floppy features their
line of optical lenses. Includes
over 2,100 cross reference prod-
ucts for several of Newports ma-
jor competitors products.

® Philips Components—This
company is offering four data
disks. covering diodes. FET's,
hybrid amplifiers. optocouplers,
power MOSFET's, small-signal
transistors, and trigger devices.
Competitive cross references and
pricing are supported.

® Precision Monolithics—The
“Precision Decisions” data disk
provides data for PMI's IC product
line, including op amps, data
conversion circuits, and sample
and hold circuits. Includes prices
and industry cross references. A
disk containing SPICE emula-
tion models is also available.

® Titan Severe Environment
Systems—The Titan disk fea-
tures the company’s full line of
SECS militarized and rug-
gedized board-level and system
products, including microcom-
puters. memory. parallel and se-
rial interface, bus interface,

4/ T &}

analog, and peripheral controller
modules. The data disk also in-
cludes product overviews and
general pricing information.

® Western Digital (WD)—Pro-
vides extensive coverage for WD's
line of VLSI chip set solutions for
XT. AT, 386 and 486 PC architec-
tures. including their Micro-
channel products. Prints prod-
uct overviews and provides a
useful "Related Solutions’ sec-
tion. WD also offers a two-disk set
of utilities and schematics cap-
tured using the ORCAD/STD Il
v3.22 software. This data search
disk set facilitates the develop-
ment of design solutions based
on the AT-compatible WD286-
I.LPM16 motherboard.

¢ Xentek—This disk provides
pricing information and major
parameters for Xentek’s line of
standard linear power supplies.
Extreme isolation transformers
and switching power supplies
will be added in the near future.

Gimmick or trend?

Data disks have come a long
way from the first ones that ap-
peared in the mid 1980, What
may have begun as a marketing
gimmick is now evolving into a
useful engineering trend. Today's
data disks cover virtually every
discrete and IC product category.
New disks are also covering
power supplies, sensors, re-
sistors, VLSI chip sets, plastics,
and even optics and lasers.

The major force driving the
data disk market is that compa-
nies are motivated to make it as
easy as possible for customers to
select and purchase their prod-
ucts. The thrust and cut of com-
petition has helped create a
healthy win-win situation: man-
ufacturers view their data disks
as marketing tools; users view
data disks as time-saving engi-
neering tools. Since introducing
their first data disk, Equipto re-
ports an increase in sales leads
from 12,000 per year to approxi-
mately 75.000 better qualified
sales leads per year! That kind of
result, coupled with increasing
customer demand for faster, easi-
er, and better device-selection
tools will continue to assure the
proliferation of data disks. For
more information, contact
CyberSoft, Inc., at 1820 W. Drake
Drive, Suite 108, Tempe. AZ
85283, (602)491-0022. R-E




LAST MONTH WE FINISHED BUILDING THE MOTHERBOARD AND THE
motor-controller board. Then we covered the operating theory
of the power board. So. now let’s get to building whatever we
haven't covered yet, including the control panel, power board,
and mechanical assembly.

Construction

Fabricate an aluminum sheet-metal enclosure to house
the control-panel electronics; we showed you how to
wire everything last month

As for the manual controller, drill holes in a

plastic box to accommodate the compo

nents; we showed you a schematic of the Let’s mow the Iawn a"‘ead}"—-
controller last month. Feed the ribbon s,

cable through a hole on the side of rathe'; Iets WatCh the Iawn get
the plastic box and put a knot on mowed!

the inside of the box so that the
wire can’t be pulled through
Fasten the top cover to the box

and attach the knob to the po- P
tentiometer (P1). Bu'
Power-board construction

Following Fig. 1, mount
the following components

on the solder side (back
side) of the PC board: T

R42, R52. R54. D7-D9.
D20-D29, and all E-ter-

minals (they are basical-
ly solder posts that allow an el
you to solder heavy-

gauge wire to the PC
board). Those compo-
nents are mounted on
the solder side in order
to create more space for
the other components. It
is probably a good idea to
add a 'Y%s-inch piece of
sleeving insulation to the
leads of those components
before assembly {(with the ex-
ception of the E-terminals).
That will prevent any aceidental
shorting of the exposed compo-
nent leads. After they are installed,
trim the component leads. Now in-
stall the remaining parts on the com-
ponent side with the exception of the
power MOSFETSs.

The MOSFETS require the installation of
heat sinks and insulators before assembly. For
each MOSFET, place an insulator on the PC board
and then cover with a heat sink. Carefullv clip off the
center lead (drain) of the MOSFET as close (o the device bocy
as possible. Thelead is not used because the drain connect on
Is also provided by the metal tab on the MOSFET. Bend ‘he
MOSFET leads at a 90° angle and insert into the PC board so
the device lies flush with the heat sink. Secure the device and
heat sink to the PC board with 4-40 hardware.

The high-current jumpers should now be installed on “he
solder side of the P(g board; solder them to the E-terminals. FAFIENT RADISEP
The jumpers are required because the etched traces on the PC
board can not handle 15-30 amperes. The jumpers should be
made of solid insulated 18-gauge wire. Figure 2 illustrates _he
three types of jumpers. install the jumpers on the solder side

Lawn Runger is a regisiered tradpmyrk of Technicaf Salutions, In
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FIG. 1—PARTS PLACEMENT DIAGRAM for the power board. Remember that several
components must be mounted on the solder side of the board to leave room for the other

components (see text).

of the board as follows:

TYPE-A JUMPERS
E-23 to drain of Q8
E-18 to drain of Q9
E-20 to drain of Q10
E-13 to drain of Q@5
E-10 to drain of Q6

TYPE-B JUMPERS

Drain of Q4 to Drain of Q7
Drain of Q3 to Drain of Q4
Drain of Q8 to Drain of Q14
Drain of Q7 to Drain of Q18
(mount on component side)
Drain of Q13 to Drain of Q14
(mount on component side)

TYPE-C JUMPERS
E-23 to E-21

E-18 to J11-10
E-19 to J11-8

E-8

Grass-sensor assembly
Build the mechanical portion

=630
=37 C

TYPE-B JUMPER

@ TYPE-C JUMPER @

FIG.2—HERE ARE THE THREE TYPES OF
JUMPERS. They are used to handle the
high currents that exist on the power
board.

of the sensor assembly as shown
in Fig. 3, and wire the grass sen-
sors themselves as shown in Fig.
4. The length of the ribbon cable
that connects the sensor assem-
bly to J1 on the motor-controller
board should be approximately
3% feet long. Crimp J1 onto the
end of the ribbon cable using an
IDC crimping tool or vise.

Power-board testing

Inspect all solder joints and
jumper connections to ensure
that everything is properly as-
sembled. Place the power board
on a flat surface (not plugged into
the motherboard) and tem-
porarily jumper J11-3, J11-8, and
J21-44 with clip leads. Now con-
nect the + 24-voltinput to the PC
board through J11-4 (+) and
J11-3 (ground). You should hear
the relay “click™ on. Measure the
DC voltages at J21-32, J21-18,

J21-30, J21-31, and J21-19. The
voltage readings should match
the values listed on the sche-
matic diagram that we showed
you last month. If all the voltages
read correctly, the DC/DC con-
verters are working properly. Re-
move the test clip leads from the
PC board.

Mechanical assembly

Figure 3 shows the mechanical
assembly of the Lawn Ranger. Al-
though it does not include all of
the details. detailed mechanical
drawings can be purchased from
Technical Solutions. However,
the chances are that you won't
follow the original plans exact-
ly—just as long as you follow the
general layout. Also. make sure
that the cutting section is safely
constructed, and that the blade
shield protects the cutting deck a
full 360 degrees. WARNING—The
cutting blades should not be con-
nected until it has been proven
that the Lawn Ranger has been
properly constructed, is fully
functional, and safe.

Many of the mechanical parts
are available from various man-
ufacturers listed in Table 1. The
rest of the mechanical compo-
nents shown in Fig. 3 are not
available from TSI you must ei-
ther fabricate them yourself or
have a local machine shop make
them for you.

WHAT’S BEEN COVERED

This series on the Lawn Ranger
began in the June issue. In that
issue, we covered the general op-
eration of the unit, the software,
and we dlscussed and built the
CPU board.

In the July issue, we went over
the electronic control system, the
motor controller board, D/A con-
verter circuitrg grass-sensor cir-
cuitry, motherboard, and velocity-
feedback loops. Wwe gave you the

arts lists for the motor-controller

oard and the motherboard, al-
though we didn’t get to build them
that month.

In August, we began with the
construction of the motherboard
and the motor-controller board.
Then we covered the operation of
the power board, drive motors,
cutting motors, hand-held control-
ler, and the Lawn Ranger’s elec-
tronic control panel.

In this issue we have finished up
the series. We hope you have
found it to be an interesting and
worthwhile project. R-E
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THE SYg
\N\N $25,00, Ts,,,
THE TymCarde
$25,000 CHALLENGE

1Q, Inc., in an attempt to improve the security of it's product,
offers this challenge:

1Q, Inc., is about to release an anti-fraud “smart card” called TymCard, to be used by long
distance telephone companies to help eliminate calling card fraud. We believe our product to
be unbeatable. To detect any possible flaws in our system. /Q, Inc., is offering a prize of $25,000
to the first person who can demonstrate that he or she has been able to access the system, atany
time, by being able to generate a valid code at will. Accessing the system DOES NOT mean
“breaking” one or more existing TymCards as that only allows temporary and insignificant
access to the system.

A condition of this challenge is that you supply to IQ, Inc., the details on how you were able
to “crack the system” and assist IQ. Inc., to correct the flaw.

Eachrespondent to this challenge will be invited to a meeting with members of our staff. Atthis
meeting you will be given much more technical information about TymCard as well as a
description of the service.

Please note that there is absolutely and positively no charge to you to accept this challenge. If
you desire to “borrow” an ACTIVE TymCard that will allow you to test the system at any time,
weask for a $50.00 cash deposit. This deposit will bereturned to you, in full, upon the TymCard
being returned to IQ,Inc., as agreed.

If you are interested, please call (818) 592-0423 for information as to the

time and location of the next meeting.

NOTE: If you are not located in the Los Angeles area please call the number to arrange for complete information
. to be sent to you by mail.

2 RE-SHOPPER




% ALL NEWKITS %

2 MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220
MH2 hand-held unit. These power boosters
deliver over 30 watts of output allowing you
to hit the repeaters full quieting while the low
noise preamp remarkably improves recep-
tions. Ramsey Electronics has sold thou-
sands of 2 mtr amp kits but now. we otfer
completely wired and tested 2 mtr as well 220
MHz units. Both have all the features of the
high priced boosters at a fraction of the cost.
PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & tested . . . $79.95
PA-20 220 MHz POWER BOOSTER (8 X power gain)
Fully wired & tested. $79.95

RAMSEY ELECTRONICS

— Quality Test Gear & Electronic Kits for Professionals and Hobbyists

@

(B

© 30 WATTS DUTPUT

© LOW NDISE PREAMP

* LOW COST

* RUGGED CAST ALUMINUM
CASE

PR-2 COUNTER
PREAMP

The PR- 15 10¢a! for measuring weak
signals from 1010 1.000 MMz e flat
25db gan » BNC connectors o P‘v’nl
for smitng AF e ideal recerver/
preamp o 3 db NF

$4995

wired (ncludon
AL e
PR-2 kit £38.95

PS-2 AUDIO
MULTIPLIER

The PS-2 15 handy 1o igh resolution
audio fesolution measurements,
multiples Up in trequency o great for
PL tone measurements e muitipies
by W0or 00 001 Hz resolution &
built-in signal preamp/conditioner

© DNE YEAR WARRANTY

PERSONAL

«il. SG-
$89.95 SPEED

-JJ RADAR
New (ow COSt microwave doppler radar kit “clocks™ cars.
planes, boats. horses. bikes. baseballs. models. runners or
virtuatly anything that moves. Operales at 26 GHz with
over 1/4 mie range. LED digital readout displays speeds in
mies per hour, kilometers per hour o feel per second!
Earphone output permts hstening lo actual doppler shift
Uses two 11b coftee cans for antenna {not included) and
runs on 12 VDC Easy 1o bund—alt microwave clrcurtry 1s
PC sinipline. Kit includes deluxe ABS plashic case with
speedy graphics for a professional look A very uselul and
full-of-tun kit

Complete
7

THE COMMUNICATIONS

S 0O  SERVICE MONITOR THAT
2795 WORKS HARDER FOR LESS.

Introducing COM-3 ... the new service monitor designed by service
technicians for service technicians. It works harder for less . . giv-
ing you advanced testing capabilities at a very atfordable price.
FEATURES e Direct entry keyboard with programmable memory
 Audlo & transmitter frequency counter o LED bar graph fre-
quency/error deviation display e 0.1-10.000 uv output levels ®
High receive sensitivity, less than 5uv 100 KHz t0 999.9995 MHz
Continuous frequency coverage ® Transmit protection, up to 100
walts e CTS tone encoder. 1 KHz and external modulation

MINI KITS—EASY TO ASSEMBLE—FUN TO USE

¥IDED MOOULATOR
Converts any TV to video monitor. Super

stabie. tunabie over ch4-6 Runson5-15V
accepts sI6. video $ignal Bestunitonthe
markef' Complete kil JM-7

$6995

wired
PS-2kit 540.95

PS-108B 1.5 GHz
PRESCALER

Extends the range of your present
counter to 1.5GHz » 2 stage preamp
* divide by 1000 circultry o super
sensitive (go mV typical) » “ge
connectcrs o 1.5GHz in, 1.5 MKz out
® grives any counter,

$8995

wired Inciudes
AL adapter

COLOR ORGAN

See music come alive! 3
ditterent ighis thcker
with music. Dne light
eachfor. high, mid-rang
and lows. Each ingividu-

m
WIRELESS
MiRE

20, 40 & 80 METERS

$12.95

TORE DECOOER

Acomplete

tone decoder S

on asingie PC board. Feafures 400-5000

MAD BLASTER Transmits up to 300 o

HAM RECEIVERS

]

Sensitive all mode AM. CW, SSB receivers for 35—4.0 or 70—75 MHz. Direct conversion design

using NEBOZ IC as featured in QST anc ARRL

Less than 1 uv

y. varaclor

dioge tuned. 250 mw audio outpul. Runs on 9VDC. has RF gain control This kit is very easy 0
build. lots of fun and educational—ideal for the beginner or the okd pro. The optional matching
case kil features a rugged ABS plastic case with screened graphics Inciuded are machined

aluminum knobs for a well-tinished protessional look.

20 MTR & MTR 80 MTR
v ;
e 324.95 s $24.95 i

$24.95 ox

Pecorver

$12.95

QRP TRANSMITTER KITS, 20, 40 & 80 METERS

Operate a mim ham shack These littie CW rigs are ideal mates to our 40 and B0 meter recervers
Features include smooth vatiable funing. one watt oulput and excelient keying charactenislics
Runs on 12 VOC #nd is VSWR protecied. See how far you can strefeh your signal with one of

these mini rigs, Oplionat ABS cases are avaabie
20 MTA 40 M1 80 MTR

wrx $29.95 %35 $29.95 i

0RP.20 )

AIRCRAFT RECEIVER KIT

$29.95

Case

tee 312,95

Hear exciting aircralt communications —picks up planes up o 100 miles away. Receives 11—

136 MHz AM air band. varactor tuned superhet design with AGC. ceramic lilter and adjusiabie
squeich Runs on 9V battery, 250 mw audio ouput. 1 v sensitivity. Optional matching ABS plastic
case lels you take it anywhere. lealures Screened graphics and machined aluminum knobs for a
real professional iook Compact—great for airshows or for just plain hanging around the

airport
Complete

vt 324.95

Receiver case
kit CAR-1

$12.95

/‘f'—k‘(

SHORTWAVE RECEIVER KIT

all‘y adjustabie and
drives up 1o 300 W. runs

on NOVAC
$8.95

ML-1Kit,
YOICE ACTIVATED
SWITCH

Hz adjustable vange via 20turn pot, voit-
age “equlation. 567 IC. Usetul tor touch-
tone burst detection. FSK_etc. Can also
beused 2s a slable tone encoder. Runs.

on'5to 12 volts.
$5.95

Compiete ot TD-1

LED BLINKY KIT
Alternately fiasnes 2
jumbo LEDs. Use for
name badges. buttons.
warmng panel fights
Runson3to 15 volls

BL-1&it, 83-%

Produces LOUD ear shat-
fefing and attention get-
hing siren ike sound. Can
supply up 10 15 watts of
obnoxious audio. Auns

on6-BVDC
$4.95

MB-1Knl

Voice activated switch
kit provides swilched
output with current ca
pabshty upto 00 mA
Candniverelays. ights,
LED or even a fape
recorder molor Runs on
9VDC

V!
vS-1NIT

$6.95

A0 WATT 2 mtr

PWEAMP

Simgle Class C power amp features 8
times power gain 1 Win tor Boul. 2 Win
for 1€ oul. SWin for 40 W out. Max output
ol SOW. incredible value, compiete with
allperts. less case and T-R relay.

PA-1, 40W pwr amp kit 327.95

TR-1.RF sensed T-Rrelay kit 6.95

UNIVERSAL TIMER
Provides the basic parts
and FC board required to
provsde a source of pre-
CIS108 iming and pulse
genesation Uses 555
HmerC and includes
range of parts for most

nming needs
urski $5,99

WHISPER LIGNT

An interesting kit. smail
mike picks up sounds
and converts them to
ight. The louder the
Sound. the brighter the
light Inciudes mike, con-
trols up 10300 W, runs on
110 VA

wiake $6.99

SUPER
SLEUTN
A super sensitive ampl-

tier whicn will pick up a FM RECEIVER

L)

@)

any FM broadcast radio
uses any type of mike.
Runs on 310 3\, Type FM-
2has added sensitive
mike preamp stage

$5.85
$7.95

FM-1Kit
FMR2Kit

SIREN

Produces upwarg and
downward wail. 5W
peak audio output, runs
on3-t5volts. uses 345
ohm speaker.

Complete kit. SM-3

SPLECH SCRAMBLER
Commumicate in total
privacy over your tele-
phone or racso. This
scrambier kit teatures

pindrap at 15teett Great
for monitoring baby's
100M 3r 35 general pur-
pose amplifier, Full 2W
rms ostput. funs on6to
Bvolis, uses 845 0hm

speaker

snakt $95.99
@0 Nz TIME BASE
Runs on $-15 VDC

TELEPHONE
TRARSMITTER

Low cost with profes-
sional pertarmarce Fea-
turesinciude: Sel phone
Ine powered, tunable
from 76 to 100 Mz,
polanty antisensirve
compact size{:"x 1'47).
easily installs anywhere
on the phoone line or
inside the Instrument

For buili-in apphcalions
0t hobDy expesimenta
tion Fullfiedged super-
hetrodyne receiver,
microvolt sensitivity,

10 7 MHZIF integrated
Circuit detector. 50 mw
augio amplilier, 9V
external power SourTe,
operatton on standard
FMbroadcast band as

A super high pertormance
FM wireless mike kil!
Transmits a stable signal
up o 300 yards with
exceptional audio quality
by means of its builtin
electret mike Kdincludes
case, mike. an-off switch.
antenna. battery and
super instructions This s
the finest unit available

MICROWANE
INTRUSION ALARM

A real microwave
doppler sensor that will
detect a human as far as
10 feet away. Operates
on 1.3GHz and 13 not
affected by heat. Iight or
vibrations Oerves up to
100 ma output. normally

full duplex operation
using frequency inver-
sion Runs on a 9 volt
battery. Both mike and
line or speaker output/
inputs Easy to connect
to any radio —lelephone
use requires no direct
connection’ Easy to
butld, uses IC DBM cir-
cuitry . Can aiso be used
1o descrambie most

well as targe portions on ?2%’[‘)8' Bt X

eachside compact (6
squarey. for bug detec-
10N OF reception

T $14.95
CT-90 9 DIGIT 600 MHz
‘m

Afantastic recerver that caplures the worid wilh ust a 12° antenna’ Receives
4—11 MMz 1n 2 MK2 bands. varaclor luned. superhet design with AGC, RF gain con.
trol. and 250 mw audio output Uses new Signetics mixer chip for less than a mucrovolt sensitiv.
ify. runs on 9V battery. This 1s a fascinating scout. school of Club project. and wil provide hours
of tun even t0 1he most serious DX'er Add Ihe optional case kit and you have a real nice looking

shoriwave sel Complete 324.95 s12-95

kit SR-1

PACKET RADIO

Commodore Cb4/ 128 packel radio intertace Lises 1amous German Digicom software Features
EXAR 1C chip sei for rehable operation—runs HF or VHF tones Inciudes FREE disk soliware. PC

board. all necessary parts and tull documentation
Comptete kit PC-1 s49-95

FM COMMUNICATIONS/
2 MTR, 10 MTR & 220 RECEIVERS

Sensitive superhel FM receiver tunes any 5 MHz segment of band. Listen lo ham operations.
high band police calls. weather or mobile phone calis! Easy to build receiver features varactor
tuming. IC mixer stage, ceramic IF fiMlers and dual conversion design with adjustadle squelch
Less than 1,.v sensitivity. runs on 9V battery, with SO mw audio outpul Optionai ABS case
with screened graphics and machined aluminum knobs provide a nice professional look.

2 MTR 0 MTR 220 MHz Paceiver
[1
$2995 o $29.95 $12.95

com scrambiers.

Complete 829_95

Low current (25ma)
1min/month accuracy

mext $5.50
5253y $9.95

CT-70 7 DIGIT 525 MHz

mat $16.95

FI-3Wired and Tested

19.95
FREQUENGY COUNTERS

5 ofLing e o
Jver W years and is recognized for its lab quality products at break-
rough prices All of our counters carry a full one ysar warranty on
parts and iabor. We take great pride in being the largest manufac-
turer ot low cost counters in the entire USA Compare specifications
Our counters are full featured. from audio to UHF. with FET mgh
impedance input, proper wave shaping circurtry and durable high
quality epoxy glass, plated-thru PC Board construction All units are
00% manufactured 1n the USA

ACCESSORIES FOR COUNTERS

Telescopic whip antenna—BNC plug
High impedance probe. Iight loading
Low pass probe. audio use
%ml pvooot. 7neral purpose use
It bail for CT-70,90 & 125
£y 89'95 i+ Nicad pack tor CT-70.90 & 125

SENSITIVITY LER T 5 -
< S0my To 150 MH2 1PPM 7
< Hmy To 150 MMz 1PPM 9
< 150my To 500 Mhz
LESS THAN 25 mv
< 25mv @ 50 MHz
< 15mv @ 500 MHz
< 100mv @ 800 MMz

Compiete
Kit. MD-3

kit. $8-7
Case ki

$14.95 $16.95

Recerver case
ki, CSA-1

WIRED WCLUBLS

i 3
AC 482PTHR >

aCapaPTIN

$139.95
CT-50 8 DIGIT 600 MHz

$169.95
CT-125 9 DIGIT 1.2 GHz

n s b

—

$189.95 nusw
MOBEL FREQ RANSGE
cr.70 20 Hz2-550 MHz
cr-m0 0 Hz-600 MHZ

. 329.85 Ky ar
NEW MINIKITS—NEW MINIKITS

BROADBAND | LIGHT BEAM HIGH POWER FM
PREAMP COMMUNICATORS | WIRELESS MIKE

Transmits modulated nfrared
Hght up to 30 teet without lenses ,‘, ‘n ‘qhm?.o"; u;! ;‘2‘::: v:ullm
up 10 174 mile using tenses Uses m"; d“p e Ol n° 44
30 KHZ carrier tor hum-tree opera- e llggce“lss a: 'l" 'o‘s‘ Y
lion, transmits thry windows, efc. ™ :‘ & ug oy
Ideal tor “bugs” or fistening to IR 3

voices 10 feet away using
remo'e controls Transmiter has the varlable mim-electric

sensitive mike nput. receiver mike cartridge Operates on
9—-12VDC

uses PIN detector and drives
speaker outpul. Umils operates on

A $12.95
$2.95

RESDLUTION
1H2, 10HZ, 00H2
0.1z, 10HZ, 100 Hz

1PPW
1PPW

THZ. 10H2
0 1Mz, THz. 10Kz

CT-58
(1% ]

5 Hz-800 MMz
10 Hz-125 GHz

A sensitive all purpose
preamp_ deal lor
scanners. TV sets. VHF,
UHF nigs. counters. etc
Features low noise, 4 db
NF. 20 b gain. 100
KHz—1GHz operation
Runs on 9— 12 VDC. 50
ohms npul,

Compiel
s 314.95

CT1-90

WITH OV-1 0 1Hz. Mz, W0H?Z
oFTION

PHONE ORDERS CALL
716-924-45

FAX 716-924-4555

Par|

< 0mv To 150 MHz
< 150my To 600 MKz

TERMS. o salistaction guaranieed * eaaming lor 10
days. H nol pieased. reian In origingl lorm ter retund o
29 6% for shipping aed insurance for 3 maximum of
$1000 o loreign add K5% for surface mall o COD j0¢
$4 00,000 In USA on] e orders under $20.00 add
S3.00 o NY residents acd T sales tax * 90 days
parts warranty on all hits | year parts 8 iabar war.
fanty on all wired units

RAMSEY ELECTRONICS. INC. 7

FM-4 kit

Sensitrve
microphone
cartrigge

Transmitter kit,
:2

$8.95
$9.95

flecesver it
L85
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COMBO PLUS by AST RESEARCH INC. $29.95

Memory Expansion & I/O Board for IBM PC, XT & Compatibles, real-
time Clock-Calendar with battery backup, RS-232C Senal port, parallel
grinter port, SuperPak™, SuperSpool™, clock software, and the

AMCLEAR memory initialization utility program (available with 64,
128, 192, or 256 kilobytes of RAM memory $9.00 per 64K increments.

SIX PACK PLUS $39.95
Same as Combo Plus but expands to 384 KB of memory
SONY BATTERY PACK NP-11 $39.95

(9.6V,1000MA)) for laptop computers and camcorders, nickel-cadmium
battery

ASYNC CLUSTER ADAPTER by AST RESEARCH INC. $199.00
Multichannel Board providing four individually addressable RS-232
Serial Ports on IBM PC/XT/AT and compatibles (uses AST-
FourPort/XNTM Enhanced Xenix™ Communications Version #2.0)
(ASYNC CLUSTER ADAPTER Cable additional $15.00).

1/4" STREAMING TAPE CONTROLLER by ADAPTEC, $33.95

SCSI to QIC-36, Model ACB-3530A (Manual $5.00)

FLOPPY DISK CONTROLLER BOARD $19.95
Dual 360K or 720K switch selectable
BEZEL $2.00

For fult height hard drive, black with rectangular LED lower lefthand cor-
ner, double-sided tape for mounting, 3-3¥8"x5-7/8“

LASER PLATFORM ARRAY $499.00

10 MW HeNe Laser, power supply, 2 beam splitters, 5 front surface
mirrors, AO modulator, AO driver, polygon scanner, photo detectors,
3 special lenses, polarizer, over $5,000 worth of optical components
plus documentation. Sold many of these to Fortune 500 companies,
universities, and research labs. Applications include research, design
and engineering. An experimenter's dream.

$200.00

NEW! NEC 10 Mil HeNe LASER Plus Power Supply
LASER POWER SUPPLY $39.95

Semi-kit. Units removed from laser video disk players, comprised of
power cable, transformer and circuit board. Will power 1 to 10 MW
HeNe laser. Excellent bargain.

SHARP LASER DIODE

$8.95

LT022MC, 5mW at 780nm, single transverse mode.
MIRRORS, PRECISION FRONT SURFACE
For use with lasers.

13-7/8x1-3116“ $7.00 19-1/2x1-5/8 $10.00
GREEN FLUORESCENT TUBE for scanners $2.00
STAGE/STUDIO QUARTZLINE LAMP
FEL(Q1000/4CL) 1000W, 120V 32000 $9.95
INTEL 27128A-20 EPROM (New) $4.00
INTEL 2732A-3 EPROM (New) $2.00
INTEL P-8031 $3.00
TRIAC: Hitachi FSM16F4 400 volts 16 AMPS $2.50

DIODES 6A 200V Motorola Part No. MR752 30 for $10.00

RF CONNECTOR APPLIED ENGINEERING PRODUCTS  $2.50
Model 2005-1551-003

GOLD WIRE WRAP SOCKETS
14 pin-10 pcs/$5 16 pin-10 pcs/$6

SOLID STATE RELAY, CRYDON D1240 $19.95
input 3-32 VDC, output 120 VAC 40A

BIPOLAR LEDS 10 PCS/$6
MOTOR, AIRPAX $9.95
120VAC 60Hz 2-12:1 gear train, toothed pinion
COMPUMOTOR:MOTOR- CRYSTAL

DRIVE SYSTEMS OSCILLATORS $1.50

8 MHz, 13333 MHz,

14.864 MHz, 15 MHz, 25 MHz
Model M57-102 $ 942 36037 MHz. 49.7664 MHz
Model M106-178 $1695 50 MHz, 51.04 MHz, 756 MHz

VGA RT. ANGLE PC BOARD MOUNT CONNECTOR
Hi Density DB 15 10 pcs/$10.00

Model M57-83 $ 773

GOTT ELECTRONICS

COMPUTER POWER CABLES BY BELDEN $2
10 AMP, 18/3, 6"

TOSHIBA T3100 EXPANSION INTERFACE PA7313E $99.00
EXPANSION BOX PA7310U $299.00

Interfaces Toshiba laptops to IBM BUS to use IBM add-on boards.

LCD DISPLAY (MODEL LM585) BY HITACHI $199
640 x 200 Graphic and Alphanumeric

LCD DISPLAY (MODEL EAY40025AT) BY EPSON $35
40 characters X 2 lines

POWER SUPPLY 9.95
For computer related equipment, input 120V AC, 60Hz, 30W;
Output =5V DC, 1000MA, +/- 12V DC, 200MA

CCD DOCUMENT SCANNER $39.95

Uses a 4096-element line imaging chip. Can use for robotics,
astronomy, machine vision, high resolution slow scan TV, etc. Sup-
plied with documentation.

$29.95

STEPPER MOTOR
By Oriental Motor, Model #PH566-A-Q5, high precision, 500 steps per
revolution, 0.72° per step.

HITACHI LCD DOT MATRIX LM215B $29.00
Graphic and Alphanumeric, 480 Dot(W) x 128 Dot(H) High quality device
easily Interfaced with microprocessor. Bit map graphics and text. Other ap-
plications possible. Driving voltages available at microprocessor port,
CMOS/TTL compatible signal level, built-in RAM for-dis Ia?( data store:jge,
built-in CMOS LgD driver and controller, supports full ASCIl and extended
character set, character size 5x7 or 7x9, dimensions 106“ L x 43" W x
4100" D

HITACH! DIGITIZING TABLET HICOMSCAN HDG-111

Input device through which graphic data is input to a computer.

11“ x 10“ Dimension $199.00

4-Button CURSOR for Digitizing Tablet $29.95

Manual $5.00
EDGE CARD CONNECTORS

22/44 Connector, .156 spacing 10pcs/$7.50

25/50 Connector, for Apple 10pcs/$10.00
COAX CONNECTOR Part #CP-N1 $1.50

MONITOR BOARD WITH POWER SUPPLY/HI VOLTAGE = $7.95

Video, brightness, focus, vertical, and horizontal with flyback
transformer and high voltage parts, Model 99-0493-001 rev D

Replacement CABLES for IBM-like keyboards $2.99
APPLE MANUAL (Laserwriter and LaserWriter Plus) $5.00
WATERTIGHT ALARM BELL $19.95
By Henschel Corp., Type IC/BID3, size 3“, 24V DC

5 LB. SOLDER $25.00

Wire, Rosin Core, Tin/Lead 60/40, Flux 2.2%, Dia. .036 (20Ga)

HARD DRIVE CONTROLLERS:
Western Digital ST-506 (10-200 Mb)

XT-WD1002A-WX1 $29 AT-WD1003WAH $39
HP NUMERIC DISPLAY 5082-7300 $4.95
DATA LINK CONNECTOR $7.75

(AMP Part #501107-2) Fiber optic field mountable connector used
with 125 NM fiber clad OD. This connector mates with AT&T 40 MB/s
and 1 MB/s data link products. AT&T F. Eq. Ref. No. 10058B.

AMP OPTIMATE FIBER OPTIC CABLE ASSEMBLY $49
with Biconic Connectors (AMP Part #501450-2) 5 meters long.
SYMBOL LASERSCAN 2000

VISIBLE LASER DIODE SCANNER $899

Hand-held point-of-sale bar code scanner manufactured by Symbol
Technologies, Inc.

ORIGINAL 1BM MODEL 1130700

COMPUTER PC POWER SUPPLY $19.95
63W 115VAC.

ORIGINAL IBM MODEL 154001438

COMPUTER PC-XT POWER SUPPLY $29.95

130W 115VAC.

RE-SHOPPER




GOTT ELECTRONICS

LASERS

Laser Platform Array Kit Price  $499

Can be used for research, design, and engineering in the medical,
industrial, and educational sectors. An experimenter’s dream in the
fields of holography, interferometry, graphic arts, light shows, and
projection. The Laser Deck Consists of:

O A 10 milliwatt (maximum output) Helium-Neon Jaser tube
(NEC Part #GLG 5261) which emits a red beam. The tube is
hard seal and 155" long by 1.75'" in diameter. It is mounted
by two transverse mounting fixtures.

(L} The laser power supply (NEC Part #GLS5281A) powers the

laser tube and has an input voltage of 115 to 120 VAC.

Output sustaining voltage is 2800 to 3300 VDC.

This unit sits on an 185 Ib precision cast aluminum plate.

The acoustic-optic modulator (NEC Part #008813A) is a 140

CO

Argon-lon Laser (Air Cooled) $2995

These lasers emit visible blue and green lines. Power output is
110mW. They are re-built with brand new tubes and power supplies.
Manufactured by a major laser company, they are excelient for laser
shows and holography. These lasers are guaranteed for one year.

NINTENDO GAME CONNECTOR $9.95
The black connector inside game unit that game cartridge fits into.
Often needs replacing when cartridge makes intermittent contact.
Almcst impossible to get

POWER SUPPLY $9.95
Bikor Corp. LBA 5-6, Input 115/230VAC, 47-440Hz, Output 5V DC
at 6.0 AMPS.

HALCGEN LAMP $2.85
Toshiba JH115V930WK1A, 177 long, 120V.

HP 10-ELEMENT BAR GRAPH ARRAY $2.00
HDSP-4820 (red)

HITACHI DIGITIZER $99.00

Mhz broad band amplifier and will take TTL and video
signals. The A-O driver is on the deck also and requires 24

Comscan HDG-111, grid board/mother board, no plastic case, you build
the case. Standard senal interface (15" X 15-1/2°), works on a PC.

voits to operate. IC SOCKETS $1.00
; : o 40 pin, Robinson-Nugent. tube of 10
L The polygon motor unit (Mtr: Japan Electronics) is a MICRO-CONTROLLER— 804 8 $1.50

ten-sided first surface mirror mounted on an electric motor
that spins at approx. 26,000 rpm. The driver for the polygon
unitis on the deck and requires 24 volts to operate.

In addition to the main items above, there are (5) special

surface mirrors, (2) beam splitters and (3) special lenses
ali attached by optical mounts which guide the laser beam
to various sensors and places to give the desired result, a
reproduced copy of information.

(O We have available an excellent 24 voit LAMBDA™ power
supply at 49.95 that will power both the Acoustic-optic
modulator and driver and polygon motor unit and driver.

Laser Beam Modulator  $398  mc14016  tube of 25 $5.00
(Acoustic-Optic Modulator and Driver)  Tri-state switch, CMOS

COMPUTER
POWER
SUPPLY

130W 115 VAC

ROM is already programmed--you find a use, we've got 40K of thesel
HITACHI DIGITIZER $199.00
HDG-1515BN-C, grid board/mother board, no plastic case, you build
the case. Standard senal interface. Runs all versions of autocad.
Cannot be used with mouse emulation.

Gott Electronics camies thousands of parts, i.e., lasers, opics, electro-
mechanical, electro-oplic, power supplies, computer related malerials
and general electronic suppliies far too numerous to list In order to better
serve you, watch for our highly innovative bulletin board catalog ordering
system

Coming soon. . .contests with prizes and giveaways.

Hava excess inventories to seil? Call us or FAX us your lists.

Need special parts? Let us know.

COMPUTER

WITCHING

il CABLE
15'7" Long, 115V 20A

POWER SUPPLY
14/3 grounded 3-wire. Male

63W 115VAC
plug one end, other end 3

o

IBM-PC
Model 1130700

IBM-XT
Model 1501438

(+5V, +12V, -5V,

be used in XT comput-
ers and other electronic
equipment.

Priced to move

CABLE NAILS

by ABERDEEN. Used totack
when running cable. They
have a hardened nail and
tough plastic construction.

The REAL THING
HARD TO FIND

50-99.......... $12.95
100-up........ $11.95

EL DOS de IBM es la base para
miles de programas de aplicacion.
Muchas facilidades en el manejo

(+9V, +12Y, -5V, 12V)

Brand New Supplies. Good for
the workbench. Can be used
for external drive. Full of good
parts, 12VDC fan, caps, tran-

wires. Black. Can be used on
power tools, air conditioning,
electrical appliances, and
wherever. These are real beau-
ties, difficult to find. We have

ORDERS :

12V) by the box ?izté)&s.“%tc. th haF;/g oa/ler over 4,000.
of these units. Pricea to
These are brand new | YW/OW! | nSnen Excelntior e i | move L JT— $5.00
supplies. They make an N B et e tHa god Th v B $19.95 | 10-49 ........ $4.50
excellent workbench Black or White le’s just blow then out toyou. | 99 $16.95 | 50-99 $4.00
power supply forexperi- | Each box, 100 naits. O e47QE |l an A T e || Bap 5T e
menting. They can also #814W-AB 13 mm for dual 1 9 -------------- $1 7-95 10'25 .......... $14.95 1 K ............... $3.00
RG-59 cable. Manufactured 10-49.......... $15.00

COD, Cashier's Check
or Money Order

Technical Support: (213) 316-0916

__FAX: (213) 316-9189

24-HOUR ORDER LINE: 800-544-9244

[ $2995 | 1. $2.00 | ce datos estan a su disposicion. ¥ $15.00 minimum order, CA residents aad 6.75%
usted puede desarrollar nuevas

2-9 ............. $2500 2'9 ............. $1 50 :pl:cacnones gn una amplia gama GOTT ElEcTnuNlcs
e lenguajes de programacion so-

10'25 ......... $2000 10'25 --------- $125 portadgos. 1

2227 DuFour Avenue, Redondo Beach, CA 90278
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Amazing Pocket Reference!

480 pages of tables, formulas, & conversions and it fits in your shirt pocket!
(Size 3.2" x 5.4" x 0.6")

Alr Tool CFM vs PS!
Air Hose Friction

@ Automotive
Spark piug Toraues
Qil Viscosity vls emp
Tire Size vs Load Rate

Tire Manufacturer Codes

@ Carpentry and
Construction

Lumber Sizes & Grades
Hardwood Grades
Wood Characteristics

Plywood & Panel Grades

&
Floor Joist S Limits
Insulation R Values
Concrete & Mortar

@ Chemistry & Physics

Element Tables
Periodic Table

® Computers and

Printers

Com ASCIl Codes
IBM® PC Emror Codes

@ Electrical

Electric Wire Size vs Load
Wire Resistance

E| Mokors’)ocs
Wire Classes & Insulation
Wire Color Codes

NEMA Motor Frames
Wire & Sheet Guages
Electric HPvaw
Resistor Color
CQpac?thrColorgX:Icl;”
FilotL:mpSpecs

use & Battery

RF Coil Windingsm
Wire Size vs Turns/inch

Ampach¥ vs Temperature
Decibel Tables

Electric/Electronic Formulas ~ Earthquake Scales

The Greateot packet neference of all time!

% Plus shipping and handling and Colorado
residents sales tax. See order form below.

® General Information @ Glues, Solvents, ® Rope, Cable, & Chain

Paints and Finishes

Signs of the Zodiac @ Steel & Metals
ilno":ven of the Months @ Hardware
Radio Alphs Bot Torque Tables ® Survey & Mapping
Morse & TEN Radio Codes Wood Scraw Specs Percent Grade to Degrees
P Sizes (I SbootMotalScmSmco Mapping Scales & Areas
Mii‘n.ary Rank & Grade Nail Sizes and Wegam Sta afgp&rcent Dip Tables
State Information Wire Rope Cable ps Magnetic Declination
Climate Data of the US
Rmo Zones g g:: Vv%ru ® Math @ Tools
me Zones Inch-Foot-MM-Drill Number  Tap—Die-Drill Si
lleisphoosimaiCodel Math Formulas & Tables DAl & Gut Lubricants
Lost Crogl’togard Phone #'s  Loman Numerals Fire Extinguishers
Airline 1-800 Phone #'s Numeric Prefixes Sand Paper & Abrasives
. Triangle Formulas Saw
T i ;:'"“ Cc n Plane Geometry Formu
Body Weight va Height Solid Geometry Formula ® Water
nd Scale @ Mining & Milling Water Friction Losses
Wind Chill Factors Water Discharge Tables
Firewood Com, Sieve Sizes & Met Tables Weld Electrode & Solder
gl.oq:mcv Spectrum gtuock Pile muht:e & Weight  water Poliution & Hardness
n & Planet Data m

e Geology Mininp'g'?quapment Specs @ Weights of Materials
Mineral Tables i :Jloney; S;rre::y @ Welding
CCYSN Symms U i e es
Mohs Hardness Scale IntofesthPVTa les

® 3200 Conversion

® Plumbing & Pipe Factors

Geologic Time Scale

Please send me copies of Pocket Ref Total Shipping & Handiing per Order
1 book =$2.00 6 books = $6.00 11 books = $8.50
1to 9 books = $9.95 each \ Plus 2books=$4.00  7books=$650 12 books=$9.00
10to 24 books = $9.00 each | Shipping = |3 Eooe=t00  Sbooe = heor 1000
25 to 54 books = $8.50 each ) S5books=$5.50 10 books =$8.00
Name: Company: Colorado Residents
Address: ‘ add 4.7% sales tax
. . onthe book + ship-
City/State/Zip: Phone:(__ ) ping total.
Payment enclosed (mark one): Check Money Order Visa MasterCard
Card #: Exp.Date: Signature:

The Book Source, Dept 954, P.O.Box 620820, Littleton, CO 80162

RE-SHOPPER

TOLL FREE ORDER LINE!!!

e (800) 873-7157
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13406 Saticoy Street
North Hollywood, CA 91605-3475

=_— 1|
& (Call for free catalog)

A.C. POWER SUPPLY
STACO MODEL E1010VA

This unit has been designed and con-
structed for rigorous Industrial, classroom
or laboratory applications. These power
supplies are brand new. Current list price
$750.00. Specifications: Input: 120 VAC
50/60 HZ. Output: 0-120 VAC 10 amps. In-
cludes manual with schematics. Features:
Ammeter, voltmeter, convenience outlet,
power indicator and circuit breaker. Dimen-
sion: 10" x 15" x 6”. Weight: 22 Ibs.

Price: $165

HP 333A DISTORTION ANALYZER
Covers 5 Hz to 600 kHz range. Measures
down to 0.1% fullscale distortion. Includes
auto nulling feature to speed up time con-
suming portion of measurements. Also in-
cludes switchable high-pass filter to attenu-
ate frequencies below components.

Price: $695.00

TEKTRONIX MODEL 453

OSCILLOSCOPE
Vertical, 2 Channels. Bandwidth and
risetime: 10 mV/div to 20 mV/div: DC 1o 50
MHz, 7 ns. 10 mV/div: DC to 45 MHz, 7 .8 ns.
S mV/div: DC to 40 MHz, 8.75 ns. Calibrated
Deflection: 5 mV to 10 V/div in 11 calibrated
steps (1-2-5 sequence). Input RC: 1megohm
+ 2%, 20 pf + 3%. Modes: Channel 1,
Channel 2 (normal or inverted), added alter-
nate and chopped. Has vertical delay line.
Horizontal: Time Base A: 0.1 us/div to 55/div
in 24 steps. Length continuously variable
from 4 divto 11.0 = 0.5 div. Time Base B: 0.1
us/div to 0.5 sec/div in 21 calibrated steps
(1-2-5 sequence). X 10 Magnifier: Increases
sweep rate to 10 n sec/div. Triggers after
delay time or starts after delay. Time Base A
Trigger Modes: DC internal/external: AC,
ACLF reject, AC HF reject. X-Y operation Ch
1 horizontal, Ch 2 vertical, 5 mV/dlv to 10 V/
div in 11 calibrated steps. BW. isDCto =5
MHz (- 3dB). Horizontal Amplifier (ext in)
270 mV/div or 2.75 V/div in external 10
position. Calibrated sweep delay: 0.2 us to
50 sec. General: Power Requirements: 90 to
272 V @ 48 to 440 hz. Size: 7Va" (H) x 1210”
(W) x 201" (D) > Wt. 27 Ibs. Includes man-
ual. Price: $400.00

HEWLITT PACKARD

MODEL 606A SIGNAL GENERATOR
Signal Generator: Freq. 50kHz to 65 mHz in
6 bands + 1%, freq. call 100kHz and 1 mHz,
RF output 0.1 uV to 3.0V at 50 ohms *+ 1dB
over freq. range, output VWXR—30 DBC
leverage 0.10V, modulation 0 to 100%
+0.5DB over freq. range. Internal: 400
Hz/1000Hz + 5% ; External: DC 10 KHz
Power "%V, 50 to 1000 Hz, 135 watts. Size
201" (W) X 1212”7 (H) X 143" (L). Wt. 46 Ibs.

Price: $250.00

HP 651A TEST OSCILLATOR

Frequency range is 10 Hz to 10 MHz in six
bands. Dial calibration, 110 10. Dlal accuracy
is +2%, 100 Hz to 1 MHz, +3%, 10 Hz to 10
MHz. Output of 200 mW (3.16 V input 50 02);
16 mW (3.16 VinpPu! 600 (1); 6.32 V open cir-
cuit. Output monitor voltmeter monitors
level at input of attenuator in volts or dB;
accuracy is +2% at full scale; frequency
response is flat within +2%, 100 Hz to'1
MHz; +3%,10Hzto100Hz; +4%,4 MHz to
10 MHz. Attenuation range is 90 dB in 10 dB
steps; overall accuracy is =0.1d8.

Price: $295.00

LR.
TANK
PERISCOPE

Type M-24. Rugged
military construc-
tion. Contains two
independent in-
frared image con-
verter tubes plus

— correction lenses
prisms, and eyepieces. The binocular view-
ing system Is directly connected to a prism-
type periscope. The image tubes have dy-
namic focus provided by a bullt-in adjusta-
ble voltage divider. This unit requires 10 to
15 KV at low current for operation. Unable
to supply power supply. (Dimensions: 18"
high x 9" wide x 4%, thick. Weight 17 Ibs.)
Stock #OP 9001 Price: $200.00

HEWLETT PACKARD 86408-OPT 323

SOLID STATE SIGNAL GENERATOR
{(w/o synchronizer) Frequency range: 450
KHz to 512 MHz, to 1100 Mhz with external
frequency doubler option (not supplied).
Ten Frequency bands in octave increments
from 500 KHz; band 11 for doubler use. Ac-
curacy: 6 digit LED read out. Stability: <
1900 ppm. Output power: —145dBm to +10
dBm (0.013 Vo2 V)into 50 (). Level flatness
is < +0.5 dB from 0.5 to 512 MHz. Imped-
ance is 50 2, VSWR < 20o0n2 Vand 1V
range < 1.3 on other ranges >. Spectral
Purity: Harmonics at 1V outpt > 35 dB8 be-
low fundamental of 0.5 to 128 Mhz; > 30 dB
below fundamental of 128 to 512 MHz. Mod-
ulation: Internal AM, FM and PM, external
AM, FM, and PM. Pulse frequency: 0.05to 5
KHz. General: Power Requirements: 100,
120, 220, 240 V, 48 hz to 420 hz, 2 amps.
Note: OPT 323 built to military specifica-
tions. Ruggedized performance for better
operation under severe environment. Size
6’ (H) x 19" (W) x 134" (D). wt. 60 Ibs
Includes ruggedized case and manual

Price: $1850.00

Current Hewlett Packard Price $12,050.00

(818) 787-3334

(800) 235-6222
OUTSIDE CALIF.

FAX (818) 787-4732

RE-SHOPPER
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QUALITY PARTS

- DISCOUNT PRICES -

FAST SHIPPING

Bushler series 61.13
Miniature DC gearhead
motors. Reversible.
Motor and gearhead
enclosed in rugged
die-cast housing. 1.55" X 1.122" X 1.475".
Long-life bronze bearings. 0.115" diameter
flatted shaft. Two types available:

18 volts de (nominal) @ 50 ma.
10 rpm @ 14 Vdc (no load)
17 rpm @ 24 Vdc (no load)

CAT# MOTG-18 $5.50 each

38 volts de (nominal) @ 70 ma.

CAT# MOTG-38 $5.50 each
Powerful little =
(1&
12 Vdc. 0.5 amps
speed and torque. 6.3 pound inches
long. CAT# MOTG-14 $11.50 each

274 ipm @ 24 Vdc (no load)
12 VOC GEARHEAD MOTOR
gearhead motor.
(no load). 32 RPM with load.
torque. Stall: 27 pound inches. 3.1" long X
10 for $100.00

451 rpm @ 38 Vdc (no load)
Soho# GBL 35-DH-21080-10Y
40RPM @
Operates at lower voltages with reduced
1.375" diameter. Shaft: 0.187" dia. X 0.75"
STEPPING MOTORS

Airpax# C82711-M1

17 Vdc 23.25 ohm

dual coil, permanent

magnet stepper motor. 7.5 degrees per
step. 2.25" dia. X .91" thick. 0.25" dia.
shaft is 0.6" long. Two hole mounting
flange, 2.625" centers. 6 wire leads.
CAT# SMT-6 $6.00 each « 10 for $50.00

Airpax# C 82710

12 Vdc, 36 ohm dual coil permanent mag-
net stepper motor. 7.5 degrees per step.
2.25" dia. body X 0.93" high. Mounts on
2.675" centers. 6 wire leads.

CAT# SMT-7 $7.00 each.« 10 for $65.00

5 VOLT, 5 AMP

Lambda# LUS-9A-S
Switching power supply.
Input: 85-132 Vac 47-440Hz
or 110-165 Vdc 37 watts
Output: 5 Vdc + 5% @ 5 amps.
Overvoltage and overcurrent protection.
120 mV ripple. 5.2" X 3.8" X 1.375". Grey,
vented metal case. UL and CSA listed.
CAT# PS-55 $14.00 each

12VDC 2.1 AMP
Lambda# LUS-9A-12
Fully enclosed switching
power supply with screw
terminal connections.
Input: 120 Vac 60 Hz.
Output: 12 Vdc ¢ 5% @2.1A overvoltage
and overcurrent protection.Compact venti-
lated case measures 5.24" X 3.81" X 1.38"
overall. Includes Iinstruction sheet.

CAT# PS-122 $23.50 each

24 VOLT DC - 2.4 AMP
Power-One Inc.# HC24-2.4 l
Input: 115/230 Vac

(wired for 115Vac)
Output: 24 Vdc @ 2.4 amp. Brand new
open frame power supply with line and
load regulation, remote sensing, overload
and short circuit protection. 5.62" X 4.87"
X 2.50". CSA rated.

CAT# PS-2424 $30.00 each

ELECTROLUMINESCENT
STRIP(GLOW STRIP)
AND INVERTER

N

Electroluminescent strips used for back-
lighting control panels or as decorative or
emergency prime lighting source. They are
thin, tough and flexible and operate on low
current. They operate on AC voltage, and
the preferred power source is a miniature
DC to AC inverter. We received a supply
of glow strips that have a bit of an odd
shape. The strips are 2.15" wide X 5.88"
long and are 0.035" thick. The luminescent
area Is 5.3" long X 1.72" wide and has
one corner cut off, leaving a useful area
of fairly good proportions. We are selling
the strips and inverters as a package.
Inverter operates on 6 Vdc.

Glow strip, inverter and hook-up diagram
CAT# GS-500 $5.00 per set

EXTRA INVERTERS
Input: 6 Vdc  Output: 225 Vac
CAT# INV-1  $2.00 each

6 or 10 mhz HU-18/U STYLE
CRYSTALS - SPECIAL PRICE

6 mhz CAT# CRY-618S
10 mhz CAT# CRY-1018S
MINIMUM ORDER
100 PIECES
100 of either VALUE $75.00
500 of either VALUE $300.00
1000 of either VALUE $500.00

8 pieces, 2 each of
chokes. Actual values unknown,

CHOKE GRAB BAG
4 different tunable / @ @
CAT# GRCK $1.00 sach

DIGITAL CLOCK AND
APPLIANCE TIMER

Turn on lights; radio,
VCR automatically.
Digital clock and
appliance timer
removed from
automatic electric
coffee makers due
to design changes.
Operates on 120 Vac and is capable of
turning on appliances drawing up to 10
amps. Because of the application they
were designed for they automatically turn
off after two hours. Guaranteed to work
but some have surface blemishes. 4.2" X
2.45" X 1.1" deep. Beige or ivory with
browntrim. CAT# MCT $6.50 each

TOLL FREE ORDER LINES 1-800-826-5432

FAX (818) 781-2653 - INFORMATION (818) 904-0524

Minimum Order $10.00 - All Orders Can Be Charged To Visa, Mastercard Or Discovercard - Quantities Limited -
California, Add Sales Tax - Shipping And Handling $3.50 For the 48 Continental United States - All Others Including
Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping - No C.O.D. - Prices Subject to change without notice.
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QUALITY PARTS

ALLETELECTRONICS

- DISCOUNT PRICES -

FAST SHIPPING

LED'S
Special purchase on two types of
rectangular LEDs. Both styles have a face
which is 5 mm X 2.1 mm.

Red LED 10 mm long
and 4 mm wide at the base.
CAT# RLED-5 10for $1.00

200 for $15.00 « 1000 for $50.00

Green LED 8 mm long and
2.1 mm wide throughout.
CAT# RLED-6 10 for $1.00
200 for $15.00 - 1000 for $50.00

T 3/4 (3 mmdia.) RED LEDS
Axial leads
CAT# LED-9 10 for $1.oo/g\

Cut and bent radial leads
CAT# LED-10 10 for $1.00
200 for $15.00 + 1000 for $50.00

ONE MINUTE TIMER
Originally used as a
game timer this white
box with a blue button
will drive you crazy.
Box measures

3 1/47 square X 2" high.
When the button is pressed 4 LEDs light
and a beeper pulses. Every 15 seconds
one led goes out and the speed of the
beeping increases. At the end of 60 sec-
onds the unit gives off a long beep fol-
lowed by a low squelch, all LEDs shut off
and the unit stops. If at any time during
the cycle you want the unit to stop, press
the blue button and the beeping stops and
in ten seconds the unit shuts off. Unit re-
quires a 9 volt transistor battery (not in-
cluded) to operate.

CAT# TMR-1 $2.25 each « 10 for $20.00
9 volt Alkaline battery

CAT# BAT-9 $1.70 each

200 for $15.00 « 1000 for $50.00
OPTO-ISOLATORS

Clairex# CLM-6000 :ﬂ:

LED-photoconductor

isolator. Off resistance: 500 ohms. On re-

sistance: 500K ohms. 2000 volt isolation.

Forward voltage: 2 Vdc. CAT# CLM-6000
$2.50 each « 10 for $22.00

—_— N

Sigma# 301T1-12B1.

Signal applied to the input is coupled by

meansof light to isolated photo conductive

cell. High reliability switching. 12 Vdec.
CAT # OP-301 $1.50 each

REFLECTIVE OPTO SENSOR

IR emitter and sensor pair pointing in the
same direction. Light from emmiter bounc-
es off object Yo be detected by sensor.
TRW/Optron# OPB5447-2
Rectangular package with
28" color coded leads.
CAT# OSR-4 2for $1.00

CALL OR WRITE FOR OUR
FREE 60 PAGE CATALOG

WITH OVER 4000 PARTS!
OUTSIDE THE U.S.A. PLEASE SEND
$2.00 POSTAGE FOR A CATALOG

RELAYS

6 VOLTD.C.- D.P.D.T.
Sigma# 70 HE22-6DC.

2 amp contacts. ST
52 ohm coil. ’i,
Polycarbonate cover. e

1 /8" high X 9/10" X 3/4"
CAT#RLY-62PC $2.50 each

24 Vdc - D.P.D.T. - PC MOUNT
Fujitsu# FRL-264 D024/02CK
10 amp contacts.
685 ohm coil.
1.354" X .858" X 1.110".
Clear plastic case.

CAT# RLY-229 $2.50 each

24Vdc - D.P.D.T. - PC MOUNT
Omron# MX2P-OE-UZ-006004
492 ohm coil. Fﬁ
Contac:s rated N
3 amps @ 120 Vac \
or 5 amps at 30 Vdc.
Clear polycarbonate dustcover 1.03" X
0.875° X 0.69". UL and CSA listed.
CAT# RLY-230 $1.75 each
TOLL FREE
PHONE ORDERS
1-800-826-5432

ABS INSTRUMENT

ENCLOSURES
Molded ABS - T
Instrument
enclosures
are available
in ivory, beige,
grey, blue,
and black. Front and rear panels in match-
ing'.09Q" thick ABS plastic or, as an op-
tion, anodized satin finish aluminum. Inte-
gral P.C, board mounting standoffs and
two sets of vertical mounting slots for front
and rear subpanel P.C. boards. Includes
6-32 pan head screws and anti-skid rubber
feet. All enclosures are 6" wide X 6.25"
deep. Front and rear panels available in
2.25%, 2.625", and 3" heights.

color  panel ht 19

ivory 2 1/4"MB 1A

cal # 10-99 100+

$7.50 6.50 6.00

beige ° MB-2A - r &
grey MB-3A

blus " MB-4A ¥ = "
black MB-5A

ivory 25/8"MB-1B $7.75 6.75 6.25
beige MB-2B

blua " MB-4B " = "
black MB-5B

ivory 3 MB-1C $8.00 7.00 6.50
beige MB-2C

grey " MB-3C " 3 r
blue MB-4C

black " MB-5C : - -

Satin finish aluminum front or rear panels.

pansl ht cet# -9 1009 100+
214" PNL-1  $1.00 .85 .70
25/8"PNL-2 $1.20 1.10 1.00

3" PNL-3 $1.40 125 1.10

NEON INDICATOR 120 VOLT
.mm—\f—g

Good looking neon indicator
RATED: 120 volts @ 1/3 watt. Mounts
in 5/16" hole. Red lens with chrome ring.
CAT# IND-100 75¢ each
10 for $7.00 « 100 for $65.00

MAIL ORDERS TO:
ALL ELECTRONICS
P.O. BOX 567
VAN NUYS, CA 91408

CIRCLE 341 ON FREE INFCRMATION CARD
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If you mail to the computer marketplace . . .

MAILING LISTS TO TARGET YOUR KEY PROSPECTS

1) HEATHKIT

2) NUTS & VOLTS

3) KENSINGTON
MICROWARE

» 4) JOR

MICRODEVICES

For details, call or FAX:

Over 97,000 electronic hobbyists who purchase ham radios,
home computers, educational courses.

83,000 Subscribers/buyers of parts and accessories for ham
radios, computer hardware and software, CB gear, cable TV.

An active file of 273,000 buyers and inquirers of micro
computer peripherals. Select IBM-PC, Macintosh, Apple

users.

NEW! A large list of micro computer users.

J.F. Glaser Inc.

999 Main Street/ Suite 103

Glen Ellyn, IL 60137
708-469-2075

FAX: 708-790-5244

AUDIO POWER DRIVER ICs: NE540H....$1.48 LM391N-80....81.28

(T0-220 CASE

TRIAC DRIVERS
MOC3010 MOC3040
MOC3011 MOC3041 $0.99

$0.49
MAX232.....$2.49

J FETS FOR
HAMS!
MPF102 or 2N5486
$0.49 Your Choice

IRF 521 (TO-220) N-CH
IRF 531 (TO-220) N-CH
IRF 8531 (TO-220) P-CH
IRF 243 (TO -3) NCH...
IRF 253 (TO -3) NCH...
VN67AB (TO -5) N-CH..
VN10K (TO -92) NCH..
IRFD110 (DiP) N-CH

ALPHA-NUMERIC LED ARRAY CRYSTALS  $125 STEPPER MOTOR $3.95
poeeed 7x5 LED Matrix. For Moving 1843 4000 14.318 IBM Surplus. 8 wire.
Message Signs, Etc. By IEE. 2.000 4.915 20.000 4 windings. 7V @ 350 mA
#2057 - c/c rows.  Your Choice: 2.457 5.068 ALL 1.8° (200 steps per rev.)
# 2058 - c/a rows. szn ea 3.120 8.000 IN DC.res. 20 chm ea. 25 oz. in.
With Hook-Up (SIZE:2X 1.5in) - 3.579 10.000 MHZ torque. Works great on S5vdc. W/Data
8 For $17.95)  RARE SURPLUS FINDI NEW! | 3.680  11.059 FOR FOBOTICS
RS$232 DRIVERS | MOS POWER FETS. ALL NEW! CMOS 8032 MICROPROCESSOR

80C32 By Matra. 40 pin DIP 12 MHZ. Verv low power. $3.95

2N4401

2N4403
2N4125

PN2222
PN2907
2N3565
2N5088
2N5551

2N4124
2N5401
2N5172
2N6517
MPSA06

PLASTIC TRANSISTORS: 6 FOR $1
2N3904
2N3906

2N3415
2N3417
2N5089
2N3392
MPSAS56

STATIC RAMS

5100 MFD 350V CAN

CAPS FOR HAMS !
High Voltage | Very Dangerous.
110 MFD 450V AXIAL.......
800 MFD 450V CAN......

...... $1.99

ALL NEW. NAME BRANDS |
HARD TO FiND.

BY PASS CAPS
.1 MFD 50V RAD!AL
(.10 in. spacing) 10/$1
(.30 In. spacing) DIP 8/$1

$6.95

1301 W .Beltline Rd. #105

CAPS FOR POWER SUPPLIES
8200 MFD 50V....RADIAL
12,000 MFD 75V....CAN...
21,500 MFD 40V....CAN...
41,000 MFD 35V...CAN...
47,000 MFD 25V....CAN...
106,000 MFD 25V...CAN

CMOS EPROMS
27C32HQ (house #).$1.49
27C64-2 (Intel).......... $2.99
27C256 (TI) .
27C512 (T1)

7805.....$0.49

$0.49

VOLT. REG. ICs

LM317T.....$0.65

5G3524.....$1.25
SG3526.....$1.25
LAS6350...$1.49

LM350K.....$3 95

FULL WAVE
BRIDGES
1.5A 400V.....$0.49

TO-3 POWER TRANSISTORS
DN4398...$1.49  2N3773....$1.49
PN3055....$0.89 2N6056....$1.49
PN3771...81.85 2N5038...$1.95
DN3772...$1.95 2N6308...$2.49

MJ2855
2N6547
2N6254
2N5881
2N5879

....$0.99
...$2.49
...$1.49
....$0.99
....$0.99

2A 200V
10A 400V

XEROX

LENS {10A 400V ... $0.99

4-element. | 35A 600V ... .$2.95

coated. F:5.7 10in. FL. $9.95

fixed aperiure of 1.75 in. NEW

[3N204  Your Choice:
40820 MPF131

LINEARS
OPO7 (DIP)............. $1.40
TLO62 (house #)...... $0.49
TLO72 (DIP)............ $0.59
LM324 (DIP)........... $0.49

LM358 (DIP)..
LM348 (DIP)........... $0.59
MC4741 (DIP).........$0.50
LM318 (DIP)...........

LF358 (can)...

MC3403 (DIP).........$0.49
TLOB4 (DIP)......... $0.99
RC4558 (DIP)........$0.49

LM339(DIP)...
75491 (DIP)..............
75492 (DIP).............. .

ULN2003 (DIP)........$0.69
LM3900(DIP)...........$0.59
LM2800(DIP)
XR2240 (DIP)

F

$0.58

214-242-8702
arolton, Tx 75006

FAX: 214-708-5041

(Store prices vary)

TERMS: Send check, or use, Visa, MC. NO COD. USA,Canada Only. Add $3.85
or UPS. Texas add 8% sales tax. 90 Day limited waranty on all items. $15 min.
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WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWMERE '*'
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE '

AWESOME 80286

TURBO - 10/16MHz

512K instalied - Fult Size Case
200 Watt Powsr Supply
Award BIOS - 101 Keyboard
Up to 4 MB on Motherboard
8 LO Slots - 80287 Socket
Reset and Turbo Button
Keylock end 3 LEDS
Clocl/Calendar

1 YEAR WARRANTY

Lt R R R P "

8088-1-10Mghz TURBO COMPUTER SYSTEM

1-Drive IBM Compatible System with 256K Memory

System Inciudes: 256K INSTALLED 8088-1 Processor - 1-Hall Height 360K, 5 1/4 Drive
INSTALLED - Dual Speed — 4.77 Mghz and 10Mghz—TURB® « 8 shots « 8087 Socket
+ 150 Watt Power Supply - Deluxe Keyboard « Full Size Case for 4 1/2 H1. Drives
* 1 Year Pants and Labor Warranty on Base Unit (Drve Warramties Vary)

Sysiem Ogliona.
Aod a 2nd 360K 5 1/4 Drive (%))
All Hard Orives Include

LConuollers
Aad a 10MB Dnve 149
Add a 20M8B Drive 199
Add a 30MB Orive 249
Add & 40MB Dnive 299
ATAT Color Monito J 9

E 8450 XT
mee Kits
1 El/&.ﬁm

Access Spe

IBM — VGA COLOR

13" Viewing Area - 640x480 - .31 Dot Pitch
IBM Model #7544/S01 ABRAND NEW
High Performance Graphics
90 Day Warranty
List $1.605 ONLY

UNBELUIEVABLE VALUE

12° Monochvame Hs FRes TT1 Moanor

ATAT 12 Black 8 White Mono-
TTLAATAY Card

Mono Gaphes Card whnnter Pert

Serial Card o Pacatiel Card

Ciock Calenciar Card

Pas/SerCi/Game Card

I WESTZ=RN DIGITAL-MFM-XT Cont. &/ Cables  $ 49
RLL Control'ers for XT and AT's Available

I MINISCRI3E Warraniy-6 Months NEW DRIVES
Scagate & Tandon Warranty-90 Cays-OCM Pulls §

*

80386

20 MHz Power

1MB - Instalied - Expands to 8
MB on Board - Zero Wait State
Norton Landmark = 28 7-Siots

1-32Bit.5- 16 E.1-8B¢
Mini Tower Case - 200 Watt

Power Supply - 4 - Drive Bays

2-51/4"-12H18 2- 3172
80387 Socket - Ciack Calendar

101 - Keyboard - 1 »ear Warranty
Fully IBM Compatble.

$995

;.f

- M
-
E ]

)

-t b
3‘338

s YiVi 13t

Add $400 for
386/25 MHz

Inelpenuv'

299 by

Quantity Pricing

Avaitable
DOS311M 273 R4969
Memory Upgrade 1o 512K &9
Memory Upgrade to 640K 99

MINISCRIBZ-3085-8SMB-MFM-$ 1/47-172HT
(g MINISZRIBZ 3675-62MB-R1L-S 1/4"- NEW
MINISCRIBZ-8450-40MB-RLL-3 172"-NEW
M SEAGATE-ST-138R-32MB-RLL-3 172"
MINISTRIB=-8438F-30MB-RLL-3 1/2°-NEW
SEAGATE-ST-238-30MB-RLL-S 1/47-12HT
TANDON-TM-262-20MB-MFM-3 1/2"

$499
$299
$239
5199
$179
$179
$149

SUPER SOFTWARE SET
bor 8o @ BY Compabaes - I Outstanding Packages ot Orm tevarng Prom
DAC - EASY ACCOUNTING
inciuten (GAL. AR AP Purchass Order Biing nveracry & Fccastng
PRACTIWORD - WORD PROCE SSOR
Eany 10 vee Yerd Procasecr - et Mulk Lever Hewp Systers
PRACWAASE - DATA BASE MANAGER
A Powertyl Reutona Onishess M snage:
List Price $269.95
DAC FASY ACCOUNTING TLTOR
AVAILABLE - Coll e Pricing

we®* IBM 5182
COLOR PRINTER

BRAND NEW . Heavy Duty List $1.995
« Wide Carriage {132 Column) -
+ 208 CP'S Dret- 110 CPS Corespondence
3SCPE NLO - Pinis Black. 4 Calors, and 8 Calors
- BiDiactional Oot Marn * § Wire-Paralled meros
* Yuactor incuded

FRONT - BOTTOM - REAR PAPER FEED -
Puper 3ack Avsllable - Stacks Prinwd Papsr ONLY $12.98
Easy Crange Cartncge Ribbons - Avaslable
30 Day Wamanty  QUANTITY PRICCNG —CALLII

SHIBA P-321SL
AMAZING] PACKAGE

24-PIN-216CPS-72NLQ-Narrow Carriage
Parallel and Senal Intertace-32K Butfer- Tractor

Ful Manutacturer's Warranty - 1 Year Parts ard Labor
Package Inc udes: P 321SL Prnter - Cut Sheet Feeder
12-Black Muttistrike Rbbons - 3 Font Carwriages

SAVE 72% 33.?239':..353399

CITIZEN MSP - 50

BRAND NEW! - Color Optional!
300 CPS 0 NLQ - Narrow Camage, 8- Wire - £psan18M Companbie
Push or Pull Tractor -Zero Teas ON
t;oumrm) 359 Top o Bottom Fecd, Automat: Pape: Loadng
Sonal Inedace $49 8K Buter - 18 Month Manufacherers Warranly

Font Card Sane SeraOramr tsovar.maumodn OnIyS 269

Quarsry Pice: 1§ 1249, h.ml not”l 269 8219

CALL!

QUANTITY PRICING AVAILABLE
CALL FOR DETAILS!

28 AMSTRAD COLOR VGA

Ultra-Hi-Res-12" VGA-PC-Model 12HR
Tilt & Swivel - 720 x 480 -
Antl-Glare Screen Only
1 YEAR WARRANTY -BRAND NEW

NCR - 15" - GREEN - TTL with NCR
Mon tor Card - 640x400  LIST $438  ONLY
BRAND NEW 90 Day Warranty

AMDEK 600T — Color

14" -RGB-Calor-600x200, Green/Amber Switch, Tnﬂ & Swivei

T T

Bach af Caier Hitnena A !
BRAND NEW

SE/KOSHA SL-80Al
24 Ain - 135CPS - 54NLQ
Bel Dealer Cost :

.,,1

318H with AT&T

AT&T Color Card

Werks on All IBM AT/X TS & Congatibles

12" - Super Hi-Res — CGA — Color Monitor
60(x400 — .31 Dot Pitch — Anti-Clare Screen
TiIl & Swivel - 90 Day Wnr-anty

Brand New Condition
Factory Reburbished
List $849

Bofer Than EGA Resotytiont

The Best CGA Resoiution You Can Buy
Quaniity Pricing: 3-$269, 6.$259

12-8249, 244239 Over 24- Cat ONLY

RE-SHOPPER
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SURPLUS

WE HAVE AVAILABLE OVER 125,000 SURPLUS PLUG-IN WALL ADAPTERS
THESE ARE _ALL BRAND NEW IN A WIDE RANGE OF VOLTAGES AND
CURRENTS IN BOTH AC AND DC OUTPUTS. WE ALSO HAVE 220/240VAC
ADAPTERS AND DUAL OUTPUT VOLTAGE POWER SUPPLIES. PHONE OR FAX
US FOR OUR LATEST ADAPTER CATALOG OR CALL FOR AVAILABILITY
AND PRICE QUOTE ON YOUR NEEDS. WE ARE ALSO INTERESTED IN
PURCHASING YOUR EXCESS ADAPTER INVENTORY. CONTACT US TODAY!

VG610

SURPLUS TRADERS specializes in the distribution of surplus parts

an%ue uipment to the electronic, computer and hi-tech industry. We
publis

[CR610....CSA APPROVED VERSION...P.O.R.]

a wholesale surplus catalog which is available to the trade

“ 2.1mmID/SmmOD plug

06/VY3ASZ €S

00T/VdS6°C$
006/¥3SZ°2S
000T/V¥3S6° 1S

SURPLUS
TRADERS

at no charge. Please make your request on your company letterhead P.O. Box 276

clartaccognpanled ?ﬁl yﬁxr buslnes?ucird. If you mdé:: goy&\i_r aéreas of Winters Lane

nterest or specialization - we w ey our compu ge

special offers in your fleld of interest. Hobbyists and those not Alburg, Vermont 05440

in the trade may obtain our catalog for a handling charge of $2. 514-739-9328
(Fax 514-345-8303)

RE-SHOPPER




PRICES

Our competitive
prices have placed
us at the top. We
have low, low
prices because we
mark down each
item the lowest %
we can afford.

SERVICE

For decades, our
23,000 customers
have been satisfied
because we are
aggressive in mak-
ing sure we do all
we can to help cus-
tomers save and
grow.

CGALL FOR A FREE
1-800-325-2264

pALBANI CORPORATIQN

.
.
.
&

H

&
Q :
‘ A
-
Q.

Y

QUALITY

We sell high qual-
ity merchandise.
If it wasn't good,
we wouldn't buy it
ourselves. Your
satisfaction is
guaranteed.

SHIPPING

We ship anywhere
in the world within
24 hours from the
date of your con-
firmation. We can
use:

*Airmail

*Airlines

*DHL

*UPS

*other means

of transport

CATALOG:

DALBANI CORPORATION ° 2733 CARRIER AVE * LOS ANGELES * CALIFORNIA * USA * TEL:213-727-0054 * FAX:213-727-6032 OR 213-888-6032

RE-SHOPPER
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Computers, Components, Tools And Supplies
d b Computer Products

incinnati, o 45200 1 (800) 423-4499

Weller WTCPR Professional | Facit B3350 Wide Carriage Printer
Soldering Station....... $99.99 |18 pin, includes cable....... $329.99

42.6 megabytes - 46 ms access
with 16 bit card, cables....$249.99

Cyrix Fasmath coprocessor
Fully compatible with Intel
but much faster.....

80387-16.....cccceerennuee $299.99

80387-20......ccccceeuueenn $349.99

80387-25.....cccceveennennn $429.99

80387-33....cccceeeerenenen $529.99

db is one of the midwest’s db Kit Systems - All the top
largest suppliers of electronic | quality parts necessary to
and computer parts!!! ICs, assemble your own custom
resistors, capacitors. Call or |PC, AT, 386 or 486 system.
write for our free catalog. CACHE

386/33

386-3::; céche main board
0K memory............ $1,399.99

14 RE-SHOPPER



MicroSoft Bus Mouse EasylLan PC to PC Network Special |
The real thing......... $39.99 Full resource sharing network
with hardware, software, cables

EasyPrint shares printers $179.99

for 2 PCs................ $79.99
, = Reference File, The first really

w serious pop-up database

o management system............. $49.99

SQZ Plus from Symantec .
| The best spreadsheet file Twin Advanced, Spreadsheet -

| utility for Lotus......$49.99 | Graphics - Data Management -

This is the one that you’ve heard
‘ I
'

| SO much about. Frwe.......

db Computer Products i S ot oo’
4025 Edwards Road, Cincinnati, OH 45209 (800) 423-4499

RE-SHOPPER 15
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BECKTRON’s A—96

F.T'.J'.J'.J'IIIIIIII.J_.J_.J'IIIIJ'I.J'.J_.I'Iﬂ..l'._r.-l_IIIIIIIIIJIIIIIIJIIIIIJ

NOW YOU CAN AFFORD A LOGIC ANALYZER

The A-96 will convert any oscilloscope into an
eight channel logic analyzer with;

* 2K MEMORY PER CHANNEL
* PRE-TRIGGER AND POST TRIGGER DATA CAPTURE
* INTERNAL AND EXTERNAL CLOCKING

* STORING UP TO SIXTEEN THOUSAND LOGIC EVENTS
The A-96 is so technologically advanced that
its simple to use and at $389.00 its affordable
For full information call BECKTRON at
1-800-592-4141 and request the "A-98 INFO PACKAGE
Master card, Visa and C.0.D orders excepted

iy By By By Ry By By iy By By By By By Gy By Gy By by Gy Gy by Gy By 5

aialalalalalalalalalalalslalal ol ol sl aialal ol sl el sl sl ol sl el alol sf ol sl sl sl sl sl ol ol sl sl el sl ol ol el ol sl al

MINALS

$85

RCA's APT is o high qualny, solf ined , @ smart ferminal, loaded with
many bomru Originally nllmg for about $500, this terminal is super value for
anyone go P
up a larger PC.

‘Bml'-mduolspood telephone modem with RJ)-11 port for easy hookup.
* Composite video or RF (channels 384) allow use of either o monochrome or TV type monitor,
-Pmldmmfwcmdomwm
* Serial (DB-25) RS-232 port ollows connection of TNC, hard drive, modem or other peripheral.
* Keyboord selectable 40 or 80 colum display.
‘andmwwnhmdwmpm of mony
* Also indudes ocoustical coupler input, auto log-on, lmhmmblcﬁmcﬁonhysplmml
Our APT's are very clean units removed from service. Instruction manual, woll cube power supply
and TV/ APT selector switch included. Optional 6' Centronics printer cable- $25. Add $5 for UPS.

IRON POWDER TOROID CORES

bulletin boards, word process or simply free

Rt 0.D. LN/ 1-10 1148 0.5 LN/ 1-10 114 L/ 110 14
100 torns. 100 torns 100 torns.
54 "nr [ 3 B | W s2 n o Ins4 1S s s s
n2 s “ 3% N s W aQ n o e 20 N mn Id
n4 05 ” 3 0 |02 s L] » 0T 20 N 45 4
ny a9 1S L] 35 | S “ n o |05 06 W N 4
nes2 a0 18 B n 187 W 1} L] m|msn 225 s o s«
hro2 B 1] u Ll 3 [sene W a0 n M 225 0 o se
K5 n K] 35 |12 w330 » 0 [Tee2 e M " e
ns sy n L] 3 |2 5 0 0| 3w  m e n
™ N a L] 3 |less oW L »n o0 T8 I I n N
s X % “ 35 |52 M n U AL ST S ] ne
™17 xr 1] L] B Ime2  ny ] » 0 |en e W nw n
™S W n - B |ms 5y § ”» 02 | T2 406 140 208 ).
w2 35 o 0 S8 |Tes2 N5 L} n |8 sy X nw 2N
w4 ¥ !l ] SN nee IS 3 . 1 0
QRTINS o e Insi? s

hnidammudim'ﬂmmmd“m:‘t;mﬂﬂﬁmm-‘n-ﬁ
« core in the interforonce’s froquency renge. lhdﬁxdudm(o’. <2 or -6) indicates the mix.
2 mix -~ Moximum Q range: 2510 MHz. Py y (o= 10. R wonsh below 160meters.
6 mix - Maximum Q range: 2- 30 MHz. Povmoobdwy {uo)= 8.5. Rf wansformer 1o 10 meters.
17 mix - Maximum Q range: 20- 200 MHz. P y {noj=4.0. Rf f - VHF.
26 mix - Maximum Q range- DC- 8 MHz. Pom.abalny M-?S DC, 60 Hz and EMI/RFi fitering.
52 mix - Maximum Q range: DC- 1 MHz. Permecbility {uoj=75. DC, 60 Hz and EMI/RFI fikering.
* Note: Toroids cparate of 4 1o 100 fimes the sioked frequency range with reduced Q ond efficency
"Where the hard to find parts are found........ and on hand”

Cotalog 6 included with your order {$3 a'la carte). 200 pages, over 10,000 electronic PARTS includ-

mgolmos'onycopoc-bf('ronsm'mngvomonolylhnc) resistor, inductor, wire or cable, toroid & ferrite,

Collins repl puter, IC, electrical], shaft, coupling, knob,

mofor, transistor, d-odc IC switch, r'lay ltolud sioe 1o comoc'ors) project box, rubber feet, hard-

ware {siainless, bross, ek.), tubing, fan or blower, tube {receiving o ransmitting) or tube socket.

Please odd adequate shipping {$3 min). We accept Visa, MC, Amexco, checks, COD odd $3.
1315 Jones St, » Omoha, Nebraska 68102 » 402-346-4750 = fax: 346-2939

Surplus Sales of Nebraska

16 RE-SHOPPER

BACK-UP ALARM

® Prevents possible backing
accidents

® Detects unseen objects
behind a vehicle

® Gives out a warning
signal to the driver

¢ Eliminates the guesswork
when parking in reverse

® Never again will heavy rain,
snow, or fog be a problem

e Easy installation onto
the bumper

® Available in black, silver,
chrome, red. ivory to match the
color of your bumper

® 30 day satisfaction guarantee:
Full refund if not satisfied

'$49.99

+ $2.50 shipping & Handling

’

Send check or money order to:

Calco International
18040 Sherman Way Suite 511
Reseda, CA 91335
Tel: (818) 708-2334
Fax: (818) 708-2362

PENCIL-TYPE DMM/
LOGIC TESTER. The
Voltmaster 90S from Bel
Merit Corporation provides
a full range of digital-multi-
meter and logic-test func-
tions in an easily portable
package. It has a 3'.-digit
LCD with function annun-
ciators and automatic po-
larity indication. It offers
automatic and manual
range selection and data
hold. Its functions include
logic test, diode test, audi-
ble continuity check by
buzzer, AC/DC current
measurement to 200 mA,
AC/DC voltage measure-
ment to 500 volts, and ohm
measurement to 20
megohms. All ranges are
protected. The Voltmaster
90S comes with an operat-
ing manual, two 1.5V bat-
teries, power leads for
logic tests, and test leads.

CIRCLE 320 ON FREE
INFORMATION CARD

The Voltmaster 90S pen-
cil-style DMM and logic
tester costs $49.95.—Bel
Merit Corporation,
14775 Carmenita Road,
Norwalk, CA 90650; Tel.
213-802-3666.

—




Cable TV

Descrambler Article Parts

We stock the exact Parts for several articles published in Radio-Electronics
magazine on building your own Cable TV Descrambler.

February 1984
SB-3 Type

701 Parts Pkg.....$19.00
Includes all original parts.
702 PC Board........ 7.95

Original 3X4 etched, drilled
and Silk-Screen pc board.

704 AC Adaptor.....7.95
12 to 18 Volt DC @ 200ma.

701, 702 & 704..... 29.00
All three for special saving.

February 1987
Tri-Mode

301 Parts Pkg...... 29.00
Includes all original parts.
302 PC Board........ 7.95

Original 5X8 etched, drilled
and Silk-Screen pc board.

304 AC Adaptor.....7.95
12 to 18 Voit DC @ 200ma.

301, 302 & 304..... 39.00
All three for special savings.

Tri-Mode Tutorial..7.95
26 pages of in-depth info.

May 1990

Universal

901 Parts Pkg.....$49.00
Includes all original parts.

902 PC Board........ 9.95

Original 4X7 etched, drilled
and Silk-Screened pc board.

904 AC Adaptor.....8.95
12 Volts AC @ 350ma.

901, 902 & 904..... 59.00
Ali three for special savings.

CD22402E........... 12.95
Video sync IC (IC-9)

Snooper Stopper...$39.00
Prevent Descrambler detection with snooper

stopper/data blocker and protect your privacy.
Includes free article on Cable Snooping.

Macrovision

Macrovision Kit...$29.00

..... now you see it, now you
don’t with cur macro-scrubber kit.
Originally Published in Radio-Electronics .

Signal Eliminator (tunable notch filter)....................$29.95

ELIMINATE a channel that you find unsuitable or CLEAR UP a channel that contains severe
interference by eliminating it. NOTE: If picture and sound are effected, this is interference and

CAN BE removed. If only the picture is effected, this usually IS NOT interference and CANNOT
be removed. Works on Cable or Broadcast TV.

# 23H Tunes 50-66 Mhz & 6 Meter Ham , For channels 2 or 3..

# 46FM Tunes 66-108 Mhz; or any FM station. For channels 4, 5 or 6.

# 713 Tunes 174-216 Mhz For channels 7, 8, 9, 10, 11, 12 or 13.

# 1417 Tunes 120-144 Mhz For channels 14 (A), 15 (B), 16 (C) or 17 (D).

# 1822 Tunes 144-174 Mhz For channels 18 (

E), 19 (F), 20 (G), 21 (H), 22 (I).

58 Channel

Cable TV Converter with infra-red remote $6995

Re-Manufactured Jerrold 400 with new remote. Channel 3 output.
Compatible with all External Descramblers.

CALL TOLL FREE 1-800-332-3557

Outside USA Call 1-508-699-6935

Visa, MasterCard and COD. Free Catalog.
Add $4.00 S&H, $6.50 Outside USA.

D & D Electronics, Inc.

VISA

MC

PO Box 3310,

N. Attieboro,

Ma. 02761

CIRCLE 340 ON FREE INFORMATION CARD

RE-SHOPPER 17




5 SECOND EPROM ERASER E LECTR“N ICS DIGITAL VOICE RECORDER
* A REVOLUTIONARY PRODUCT. * ADM RECORDING SYSTEM.
* INCREDIBLE SPEED, ONLY S SECONDS. 1 2 3 * INSTANT RECORD & PLAY BACK.
* ONCE YOU USEIT, YOU'LL LOVEIT. * 4 MEGA BIT DRAM, PROVIDE YOU 2
* SAVE YOUR TIME & MONEY. A DIVISION OF MING ESP. INC. | MINUTES OF HIGH QUALITY VOICE.
* A MUST ITEM FOR THOSE PEOPLE HAVE * 16 SELECTABLE PHRASE CHANNELS.
EVERYTHING. 3 D e o0d Price- | PLASTIC HOUSING W/ MIC & AC ADAPTER
* DIMENSION: 7" X 4" X 3" 3. Popular ttems at the best price. |° BUILT-IN SOOMW AUDIO AMP & SPEAKER.
* ONE YEAR WARRANTY (EXCEPT UV TUBE) * FULLY ASSEMBLED & TESTED.
¢ 1-800-669-4406
IEE-9088 $249.99 ot Aot LA e DVR-120 $189.99
RF REMOTE CONTROL SYSTEM DEXXA MOUSE
19683 digital coding Superior tactile feedback switch
2 tiny transmitters 50-750 adjustable dpi
ON/OFF confirming signal Opto-mechanical design
Dry contact relay output Microsoft mouse compatible
FCC approved UL and FCC approved
SA432 $49.99 DLX-MOUSE $39.99
ROM/SRAM DISK CARD PIR DETECTOR
For diskless PC station Very small size (2.5"X1.7"X1.4")
Load DOS & files instantly Advanced SMT design
Battery back-up for SRAM Extra high RFI immunity
watch-dog timer rebooting Adjustable pulse count feature
RDC-512 (512 KB, 0KB) $179.99 Soiity Eaduslyy quabty
RDC-1024 (1024 KB, 0KB) $199.99 RK-3000 $49.99
BARGAIN SALE 1. Price are subject to change without notice.
SYNTAX Proto-typing PCB COMBO-1  $9.99 2. VISA, MASTER CARD and COD(add $3) accepted.
SYNTAX Proto-typing PCB COMBO-2  $11.99 3. Freight charge add $5 UPS Ground, $8 UPS Blue, $15 UPS Red.
SYNTAX Proto-typing PCB COMBO-3  $39.99 s
SYNTAX Proto-typing PCB COMBO-4  $11.99 977 S. Meridian AVC., Alhambra, CA 91803
| SYNTAX Proto-typing PCB SUPER COMBO $69.99 TEL: (818) 281-4065 FAX: (818) 576-8748 J

SA10" ASSAULT
DBSCR A MIBILIBIR

FROM
§§§—%Asm ELECTRONICS- —ﬁ\
(THE S. A. SPECIALISTS)
L sao . (508) 832-6567 [1_ *endsaz0 :

BRIEF: The SA10 and SA20 are the most sophtsticated and
reljoeble stand alone descramblers ever made for S. A. equipment
They are nighly tntegrated premium descramblers designed to
“S. A Specifications” for superior performance.

They have no “jitters”, no video level probjems, no alignment
or quelity control problems, and no sensitivity or bastc design
problems associated with the simple video and clock ctrcuits of
the SA-3. (THIS IS NOT AN SA-3 CLONE OF ANY KIND!)

The SA10 and SA20 have a greot looking cebinet enclosure,
the quality of which would (1t In besutifully with a component
home stereo/entertainment system. Also the power supply is
buiit Into the enclosure

The SA10 and SA20 ore available from NASTIR ILICTROKICS
(THE S. A. SPECIALISTS) who sell only S. A related equipment
and only the best at that. NANTIR ILECTRONICE s dediceted to
customer satisfactton and is ready to offer their services at
competitive prices. KASTER ELICTRONICS nnd the SA10/SA20
ASSAULT DESCRAMBLERS ore resdy to blow away the competttion

* Superior Performance E * High Quaiity Control

* Conforms to S. A Specs. u * Handsome Enclosure

*® Drop Fieid Capabie (SA 20) * Buiit In Power Supply
* Auto Scramble Detect * Power On LED
® False Firing Switch * Competitive Pricing

18 RE-SHOPPER
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P.O BOX 5408, Scottsdale, AZ 85261

AP ooooEsoEEbDEEEEEEoE
THE ELECTRONIC GOLDMINE

MINIMUM ORDER: $10.00 plus $3.00 Shipping and Handling

We accept MasterCard, Visa and Money Orders
Call or send for our free catalog!

PHONE ORDERS: (602) 451-7454

e NS <0t P ) S I I ey, WP SRR, A

20W+20W STEREO AMP KIT

—_— ELECTRONIC PROJECT KITS
W Detects ALL
PR e e 120VAC XENON $TROBE KIT R —
* UsAeIs E‘ew::;;' un # Comaiele Variable Rate . Tape H'f:"f
- Ope?ales from - O m 99 & Comes'wih,FC Bm.m, Remember, all of :L./\ - rmghz Sa::;::
9V Battery (not incl.) | © s - \ Parts and Irstrudions A TERt NPT ! 20W AMS Amps
# Comes wilh PC Board, | Boo o # Skl Lovel 2 parts. PC board 1*’ | wiLovel Controfs
Parts, Tubs and Insir. 09 U and instructions! ;| % Opentes trom Sw.
* Sim ollPC_ Board: - = 0908 \(/ﬂ/ 12V Car Rattery
* SKill Lavel 2 C6430 $59.95 C3071 piwiial
ELECTRONIC WHEEL 3V XENCN WARNING | BATTERY OPERATED INFRARED
OF FORTUNE KIT FLASHER KIT BLACK LIGHT KIT DETECT%’R‘KIT
+ 10 LEDs spin as /\ L =;g l:.Y"lJ >
speaker clicks / ) - o f Zl) &
# Operates from 0'.-"} { ’M{ # Detects invisibie Fluorescent Qn uo
ey (1Nl — nis, Minerals, ec.
(ratincl) 2 Qﬂ) # One red and one green LED # Bright white flashes of light ~ Uﬁt‘{}"m“i'.!','f"’“ b Shipe, TVACA Remates, LEDs
 Skifljovel 3 { gy ahematey fash #Requines only M orC cals | o Ogeras Fom ary 6V Bty N i e B0
@5 | Operaes on 9V atey (notnc ) * Saill level 2 ree (not indl) "~ Dol o
# Skl levei 1 €3207 $10.00 | C6356 $13.95 9 Bartery (ot incl )

C3806 $14.98

€3287 $3.00

creaaaa

I x SPECIALS *

Cce441

ZIPP

$5.95

COLOR BAG OF HEAT
BURST SHRINK >
CRYSTAL ‘0 )
(P >4 ' L

Miniature Case. 3579545MHz
G615 $1.00 Each
10 for $9.00

Handy assoriment of 25pcs of vanous
s jors 1°10 3°L and 06" 10 5'Dia.

G179  $1.00

POPULAR ITEMS

COPPER CLAD
PC BOARD ————

Y e /

Thin fiexibie PC material c2n be cut with
scissors. Double sided 4° x 6°
G591 75¢

ELECTREC
ICROPHONE

=

Sensitive type. 1Ft cabie
G703 69¢

sale

$1 BL X
OWOUT SALE : ‘: FIBER OPTICS . | CLOSE
C‘gr;mendous bargains on prime 5 = \ pAcH
ronents o §1.00 s pack 3 D ol b with il bk 0 wrte on
A ion Resistors®: «««vva.. .. N i i ( il s 4 " .
8 20  Plastic Transistor PC Loads - ... 3382 B Small diameter unjacketed fiber optic | Soiq in gckag% of 100 only.
30  Capacilors-Disc & Electrolytic® - - - - G707 B e o CAONS.| 3 3 e G663 -
O 2 CDSCelils ++----- N Fun to use and experiment with b e
g 2 SGs ti gros R o122 335 Goes — 1008400
O 40 Tiny 1/8W Resistors*............ 8;23 N 46— Gees 1008550
a 1o EN4004 Diodes v vviviiiiinnn., G711 j)_SF1 piace for 404 Each = — e
O 12 LEDs-Different Colors, Sizes® - . ... \ 01
Q 4 Circuit Board with Bubbis B i -4 N TIMER. sapbte APTH
33 Ehiiomarog N\ ermRe
urface Mig. Chip Resistors® ++ -« -+ G715 N \ Great -
O 20  Siver Mi ABGES oheto i 1o oo e X i - =
g 10 Teos Rod LEDS on Sip -0 011" aris § i hlTc Rl 5 2r 9 2in’ gagoey
ANtalum Capacitor * <=« «« v vnon. \ extinguish one at a time over a
8 X Jana zen§§ ol g;: : % minute period as the unit increases its | Perfect for almost all 9V batter
a 10 3MMm Uitrabright Green LEDs «++ -+ - G720 \ beeping . Greal tmef for games Petit For 1o0vAG 2P fered
O 10  Smail Single Turn Trim Resistors™ - - G721 § pasatis o S baitery ok incl.). TIPLGRINCEREC.
ms marked with ¢ are assortments and will contain sever sl dieret valuas ‘\‘ o
A AR NN RN AN o kAN

#65 DRILL BITS

///
Tungten carbide.

Mos! popuiar size for PC boarts,
G725 3 for $2.00

G658 $1.00

H1200 $2.95

| _
-—a MAGIC ¢ PENCIL 30W | SPECIAL PC SOLDER| STROBE TUBE &
4(o)E SOUNDZ SaleZo peR IRON Pote st TRIGGER COIL
X S s b -

o v | o ——

T with dap of hand. low ~ micro thin solder,

v&ogoe:hmos. va:mr\ Wit Sm‘mauc Pertect for building our kils. SNED 031 Dia. made Greal combo of mini straight X

Operates on 3VOC. Operates from 120VAC by Kester xenon lube & Irigger coe

H1201-—- 6Ft Coil -—-$1.50
H1203-—- 1Lb Rall -~ $12.00

A1039 $1.75

MICRO

SWITCH

SUPER
BUY!

SPOT type with mounting haroware

L1806

TOGGLE

vl

$1.00

INVERTER

G

TRANSFORMER ¥ e <X e —( ) =
Small 41ead transtormer for usewith | Epg) = -}

555 IC to convert 12VDC 1o 250V for s 300MCD Uitrabrilliant ciear
simbeliuorescent tubes with schamatic. 3‘1?5'“!7? D n 1.000 for $650| 5200 1M ul %l jumbo case red LEDs
N1703 $2.00 Each |, xim ' o A1012 3 for $1.00

1,000 for $1,500

4KV TRIGGER COIL
For strobe tube

1.45 Each 1,000 for $700

HORSESHOE
STROBE TUBE

A1034 $3.75

LASER LIKE LED

1,000 for $220

FLASHING RED LED

—

Flashes when SVOC is applied
Red diffusad case

GJ01

==

el ARl EEE G

79¢

oo OoOoOoONOE0E[E0oM0 0

CIRCLE 346 ON FREE INFORMATION CARD
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Numbers 1 thru 36, plus 0 and 00 BT-805
(38 LED's).
Game board for “betting’ included.

As much fun to assemble as it is
to play.

Easy-to-foliow instructions.

A hands-on introduction to high
technology.

a
|
8 Automatic shut-off.
u
|
[ ]

A game of chance, just like at
all the casinos. No ball to lose,
no wheels to spin. At the push
of a button electronic sounds
and flashing lights go off. . .and
where they stop nobody knows.

as do-re-mi.

A 47-note memory allows you

15 notes spanning 3 octaves.

(]

a

B Play your own originals.

@ Or, set up to play your choice
a

BT-802 of 15 pre-programmed melodies.
A hands-on introduction to
A kit that teaches you the basics high technology.

of electronics, and a miniature
piano to play once you're done. SRR @  OW! Incorporated

Instructions as simple to follow 1160 Mahalo Place
Compton, CA 90220
2136384732
FAX: 213.638.8347

to replay your tunes over and over.

:]?]}()IQI?t{ Videophone in & CALp
STILL FRAME TV PICTURE TELEPHOME

TRANCEIVER KIT

Sends Slow Scan TV pictures over
The phone line in Twelve Seconds
| Captyrges any TU Cavena,Cavcornden

UQﬁ,A?SC Video outpyt and rolds
the dusplavy and sends op coxnand

Auto flode all ows Mands free SE?d
and rReceive. Displavs oh any 11U
{IC Chip Replaces 150 SSI Dips)

318,29 LRt vy P -
Senves as: e = - T
TV FAX o, G

£8s B

it .X
:oou et = 3

——
Tarew T

Videophone Chip
and chematic
A/D,DRAM,D—Reg.
PC BRoard’ (BARE)
J968Res.Cap.Diode
Cabinet (uncut)
Power Pack

MmzZQI1I1u0mo

HEIRG

&

DLONO®=NT

=00 PP

Qe 0

Newew
DO AN ~JOD (O

-
[ O ]
T
Q
1
N v
=l ADNANNNDND

a and FAX Order (213)>8

MO R eRRoBirnEa2oeiox,

X~ O nnng

ALUMINUM RACK
AND CHASSIS BOXES

FEATURES:
DESIGNED FOR SMALL LOT PRODUCTION
EASY TO FABRICATE (DRILL OR PUNCII HIOLES)
SIIPPED UNASSEMBLED (FLAT)

ALL MAIN PANELS ARE FILLAT FOR EASY FABRICATION
FRONT AND REAR PANELS ARE CLEAR BRUSH ANODIZED
TOP AND BOTTOM PANELS ARE BLACK BRUSH ANODIZED

END PANELS ARE BLACK ANODIZED

CHASSIS BOXES

MODEL# WIDTH DEPTH HEIGHT
4" . .

MC-1A 3 2
MC-2A 6" )4 2"
MC-3A 8" I 2"
MC-4A 4" 5% J
MC-5A 6" 5 dJa
MC-6A 8" ¥ 3
MC-7A 4 7" dF
MC-8A 6" 2 £

7 4
MC-9A 8" a7~ 4"

RACK BOXES "s" s %5 %,
s

CIRCLE 348 ON FREE INFORMATION CARD

1RU7 1.75" 31.50
1RUI0 |.75: |0: 33.60
ORDER DIRECT FROM THE FACTORY| ;00 3300 51 3150
ON PREPAID ORDERS SHIPPED UPS | 2rUi0 3.50° 10" 3570
GROUND, SECOND DAY AIR $10.00 |30 3257 57 39.%
NEXT DAY AIR $20.00 JRUIO 5.25° 10" 44.10

CALL FOR COMPLETE CATALOG AND ENGINEGRING DIMENISIONS .

% WE ALSO STOCK CHASSIS PUNCHES AND INSTANT LETIEKING. CALL FOR CATALOG
SESCOM.INC. - 2100 WARD DR. HENDERSON NV. 89015 U.S.A.

800-634-3457 (ORDERS ONLY) - 702-565-3400 (TECHNICAL HELP) - FAX 702-565-4828

CIRCLE 345 ON FREE INFORMATION CARD



Learn at home
in your spare time

/

Earnup to

e ® You can earn more money
if you get an FCC License

and more!

Not satisfied with your present income? Add prestige
and earning power to your electronics career by get-
ting your FCC Government License.

No costly school. No commuting to class. The Origi-
nal Home-Study course prepares you for the “FCC
Commercial Radio-telephone License”.

This valuable license is your professional “ticket” to
thousands of exciting jobs in Communications,
Broadcast, Radio-TV, Microwave, Maritime, Radar,
Avionics and more...even start your own business.

You don’t need a college degree to qualify, but you do
need a Commercial FCC License.

No Previous Experience Necessary

Our proven course is designed so even beginners can
start fast. Step-by-step, you start with the very
basics—and continue lesson by lesson at your own
pace. ..in your own home.

The course is written in everyday language, complete
with photos, diagrams and audio cassette tapes that
make it simple and easy to understand.

No need to quit your job or go to school. This proven
FCC training “Self-Study” system is easy, fast and
low cost!

Get Started Immediately!

Thousands of high-paying jobs are waiting for ambi-
tious people who have an FCC License. So, mail us
the coupon and we’ll rush you complete information
FREE by return mail.

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

GUARANTEED PASS...

Here’s our famous warranty
that you will get your FCC License
or your money will be refunded.

Read What Others Are Saying ——

“Yes, I got my FCC license. I also got a pay increase
and am now studying for the Radar Endorsement’
— JC, Hope, AK

“I studied for only one weekend with your course
and didn’t miss any questions on the test.”
— HS, Tampa, FL

“When given my exam and I began, I could barely
believe my eyes, it was just like sitting at home
studying your course. — TB, Hines, OR

“I got my license which changed my life immediate-
ly. I am now in Communications servicing FM
2-way equipment. This was accomplished only
because of your material” — MK, Glenn Falls, NY

“Your study tapes and manuals were wonderful. I’'ve
passed my test today and I owe it all to your books
and tapes. Thank you so very much.”

— TB, Bloomington, IN

command PRODUCTIONS ooz §

FCC LICENSE TRAINING .
Custom House POB 2824
San Francisco, CA 94126-2824

[J YES! Please rush FREE details immediately on
how | can study at home for my FCC License.

Name _
Address
City
State Zip

Mail This Coupon Today!
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GRAY MATTER COMPUTING

XT SYSTEM: 8088-10 with 640K, 360K Floppy, 2 parallel,
2 serial, 1 game port, 101 keyboard, clock/
calendar, monographic card & monitor.

AT SYSTEM: 286-12, 1MB RAM, 1.2 Floppy, 2 ser, 2 par,
1 game, 101 keyboard, 1:1 hd/fd Controller,
monographic video card & monitor.

$399.00

$699.00

386-25/64K Cache system includes 2MB RAM, 1.2 Floppy,
1:1 hd/fd Controller, 2 ser, 1 par, 1 game port,

101 keyboard, 16 bit VGA Card & monitor.  $2085.00

WHY US

Customer satistaction
Is our primary goal.
We know that you
need knowledgeable
support as well as
prompt service. Here
at Gray Matter, we
take pride in providing
these and more at a
competitive price.And
we enjoy it.

We will happily configure a system to fit your needs. That's why.
1 AT MFM HD/FDController $119.00 \) Hard Drives;
1 AT RLL Combo Controller  $130.00 Py <  40MB MR535 MFM 28ms RLLcert  $350.00
XT MFM & RLL Controllers $51,859 P> 72MB Maxtor XT1085 FH 28ms $625.00
360K & 1.2MB Floppy Drives $60, $76 Oo 80MB HH1090 MFM 28ms $625.00
720K & 1.44MB Floppy Drives  $65, $78 1 100MB CP3104 IDE (AT) with kit $695.00
CMS Jumbo Tape Backup $295.00 200MB CP3204 IDE (AT) withkit  $1070.00

4357 Mt. Hukee Avenue

P-C-B ARTWORK MADE EASY |
Create Printed Circuit Artwork on your

1BM or Compatibie
* MENU DRIVEN
* HELP SCREENS
* ADVANCED FEATURES
* EXTREMELY USER FRIENDLY
* AUTO GROUND PLANES
* 1{X and 2X PRINTER ARTWORK

* {X HP LaserJet ARTWORK
* HP and HI PLOTTER DRIVER optional 49.00

REQUIREMENTS: IBM PC or Compatible, 384K RAM
DOS 3.00r later. IBM compatible printers.
PCBoards - layout program 99.00
PCRoute - auto-router 99.00
SuperCAD - schematicpgm. 99.00

DEMO PKG. - 10.00

Call or write for more information
PCBoards
2110 14th Ave. South, Birmingham, AL 35205
(205) 933-1122

22 RE-SHOPPER

PORTABLE DATA
LOGGERS. A line of full-
featured, rugged, data-
gathering products that tie
directly to thermocouples
or voltage- or current-out-
put devices has been intro-
duced by MetraByte. The
DDL-400 Series data log-
gers, and the variety of
available hardware and
software accessories, al-
low the user to configure a
system to meet specific
application requirements in
the lab, factory, or field.
The IBM-compatible, pro-
grammable, menu-driven
data loggers offer 16 ana-
loginput channels, four dig-
ital inputs, and 16 alarm
outputs. A sealed-mem
brane keyboard on the
front panel controls func
tions such as data-logging
interval, Hi/Lo alarm fimits,
channel select/skip, and
time/date settings. The
LCD readout shows chan-
nel data, alarm limits and
status, time, and date.
Each data logger re-
quires a TCV-16 1/0 panel,

a slide-in module that has
16 single-ended inputs for
thermocouple, voltage, or
current signals as well as
16 logic-leve! alarm outputs
and four digital input chan-
nels for contact closures or
logic levels. Each channel
is independently config-
ured by a 10-position range
switch. Optional Applica-
tions Software allows re-
mote contro! of one or
more data loggers.

CIRCLE 321 ON FREE
INFORMATION CARD

Every alarm in the sys-
tem is independently and
continuously checked at
full speed at least every
four seconds. Limit values
are stored in non-volatile
memory.

continued on page 28




RAINBOW KI

RADAR SIGN.AL
DETECTOR

it you think that a sen-
sitive radar detector Is a
complicated piece of
equipment, take a look at
this new kit. This simple,
yet effective, detector
circuit can be built in
less than an hour and
can be tuned to respond
to signals between
S50MHz to 500GHz. It's a
fun kit to build and play
with. A cigarette lighter
plug Is included. Size
1"x%" operates on 9 to

15v DC.
KITRSD-1 $12.85

WIRELESS FM MIKE

Small but mighty .8"x1’
PCB, will really stomp
out a signal well over 400
yds. This is a buffered
wireless mike that oper-
ates on 80 to 120 MMz
FM. Comes complete
with a microphone, and
8V battery connector.
Operates on 6 to 12v DC.

KITWM-1  $12.95

STROBE LIGHT

It you need an attention
getter, or warning light
you need the strobe light
kit. Use it for emergency
light for autos, for modet
planes or radio towers.
Even use it on your bicy-
cle. Operates on 6 or 12v
DC and has a variable
strobe rate.

KIT ST-1 $8.85

DIGITAL THERMOMETER

Have you ever wanted to
teil temperature changes
fast & accurately? The
DT-1 kit will tum your
digital voit meter into an
accurate digital thermo-
meter with .1 degree res.
olution. it gives you a 250
degree window with a
range from -40F to 300F
degrees. It has a remote
sensor .25 sq. that can
be mounted many teet from
the meter if need be.

KITDT-1 $8.95

Use this BIG EAR ampli-
fier to listen through
walls, hear conversa-
tions across the room.
Beef up the sensitivity
with a parabolic reflector
and hear blocks away.
Due to the size, the BIG
EAR can be hidden about
anywhere. Use the ear-
phones from a pocket
transistor radlo to listen.
Makes an ultra-sensitive
intercom. Can also be
used as a general pur-
pose t.5W amp. We sup-
ply 8 mini-microphone in
the kit. You can also use
any 8 to 45 ohm speaker.
Operates on 6 to 12v DC.

Size 1"x1.75"
KIT AA-1  $10.95

PHONE BUG

Small but mighty, so
small it fRs anywhere.
Telephone line powered,
never needs batteries.
Transmits doth sides of
a phone conversation
loud and ciear, wireless,
to any FM radio at great
distances eway. Variable
tunes 7T0MHz to 130MHz.
It can alsc be used to
make any phone a speak-
er phone. Size .55"x1".

KITTEL-B1 $10.95

BLINKEY LIGHTS

Wwant to attract atten-
tion? These kits are
pertect for decorating
name tags, lighting up
your hat, or flashing
lights tor your model
trains. Some people use
them to simulate a burg-
lar atarm for autos. Put it
in a box, set it on your
dash and it looks like the
real thing. Each kit con-
tains two LEDs that alter-
nates flashing. Operates
on a 9v battery. Size

5 x5
KIT RB-2 $3.45

AC LINE MONITOR

This I1s something every
computer user, photog-
rapher, or anyone that
must maintain a safe
usable AC line voltage
should have handy. Mon-
itor the voltage of your
motor home's 110v AC
generator inside the
motor home. Every tech-
niclan's bench needs
this Htem. The AC line
monltor wiii indicate,
with mutti-color LEDs,
what voltage is being
distributed to your
equipment at that par-
ticular outlet.

KIT LM-110 $10.95

PHONE RECORDING
SWITCH

This telephone line
powered switch is smali
enough to install any-
whera only .9"x.6". Every
time someone picks up
the phone the tape
recorder will record both
sides of the conversa-
tion automatically. Use it
in your office to record
all phone conversations
$0 you don't lose that im-
portant &ddress you
wrote on the back of an
envelope.

KIT TEL-SW 1$10.85

BUSY PHONE LIGHT

Add this littie kit to any
or all of your phones.
When any axtensions are
in use the LED wiil light.
Uses a Ov battery. P.C.
Board 1"xV;". Complete
with etched & drilled
PCB, all parts and sche-
matics.

KIT TEL-LIT-1$9.95

CAPACITANCE METER

This easy to build kit will
turn your digital voit
meter into 8 CAPACITOR
METER. Tum that junk
box of unmarked capaci-
tors into afortune. Meas-
ures capacitors from
(2pF to 2.2uF. Operates
on a 8v battery. Size

1.75"x2"
KITCA-2 $12.85

12V BATTERY MONITOR

Have you ever been in
your car, boat, or camper
— you try to start your
motor but the battery is
dead? The BATTERY
MONITOR kit uses the
cigarette lighter plug
outlet to monitor the true
battery voltage. Muiti-
color LEDs indicate the
voltage in 1v steps from
11v to 15v, green means
great, yellow is good,
and red — cali the tow
truck or get out the oars.
Size 1.2"x1.75"

$5.95

KIT LM-12

VOICE ACTIVATED
SWITCH

This vox can be used to
operate a tape recorder,
ham radio, CB radio. Use
it to turn on an alarm.
The output can operate a
load up to 100ma. it will
operate a relay, lights,
motor, or LEDs. What
could you do with a
sound actlviated switch?
Size 1.5"x1.25"

$6.95

KIT VOX-1

LIE DETECTOR

This kit can be great fun
at parties Lis and an
audible tone wiil change,
the more you lie the
more the tone changes.
When you lle your paims
& forehead sweat. This
kit allows you to meas-
ure these changes. Only
a very slight amount of
change will cause the
tone to increase in fre-
quericy. Operates on 8 to
12v DC. Size

$9.95

KIT LD-¥
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THE STRIPPER

XXXXX RATED

X WE MAVE THE BEST UNIT YOU
CAN BUY AT ANY PRICE

X ALL AUTOMATIC » NO CONTROLS [
1 CABLE IN — 1 CABLE OUT

X USE ON ANY VCR

X THE ONLY UNIT WITH THE
ENHANCING SWITCH

X t00% MONEY BACK GUARANTEE

VIDEO STABILIZER

If you rent movies you need THE STRIPPER

When watching rental movies you will notice annoying picture flashing from dark to
light, color shifts, unwanted lines, & picture jitters. This is caused by the Copy protec-
tion installed in the video tape by the manufacturer. THE STRIPPER completely

eliminates ail copy protection and gives you crystal clear coples.

WE HAVE THE ENHANCING SWITCH

SOME NEW COPYGUARD SCHEMES REQUIRE ADDITIONAL CIRCUITRY TO
CLEAR THE PICTURE COMPLETELY OF UNWANTED LINES AND PICTURE
INTERRUPTION. THIS IS THE PURPOSE OF THE ENHANCING SWITCH.

NO OTHER UNIT ON THE MARKET HAS THIS FEATURE!

THE STRIPPER'S intended use is to stabitize and restore crystal.clear pic-
tures to prerecorded video tapes for your plersonal viewing enjoyment.
Electronic Rainbow doesn’t recommend using The Stripper to duplicate
perfect copies from rental tapes in your own home for your personal use.

COMPLETELY

BUILT $49-95

WARNING: Use of this device to
duplicate copyright material may be
against certain federal & state laws,

b 2 2 0 0.0 2. 828 8 8000008 28 88882828 8224 S 4

g
//

THIS MANUAL

CONTAINS ALL

SCHEMATICS, PARTS &
P.C. BOARD LAYOUTS
FOR ALL OF THE

RAINBOW KITS.

USE

YOUR OWN PARTS TO
CONSTRUCT ANY OF
OUR KITS.

KIT BOOK $14.95

$5.00 OFF IF YOU
BUY ANY KIT.
Lo 8.2 8.0 0 2. 8.0 8. 8.8 002808088844 082.48 482444

TV NOTCH FILTERS

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANNELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

Channels available 2 thru 6 & 14 thru 22
Specity a specific channel when ordering

CHOICE

NOTE: an TV Filier Kits are 8016 for sducational purposes only. You must obtsin permis-

3i0n I'om your Iocs! cable compeny before using these fliters on your cable sysiem.

195

-EACH
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Please add sulficlent postage

We will accept telephone orders for Visa & Mastercard

To Order Call
317-291-7262

ELECTRONIC RAINBOW

6254 LaPas Trail e

Indianapolis, IN 46268
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PHONE COLOR BOXES

Designed by Phone Phreaks' 15 Phone Color Boxes
descnibed Dozens clrcuns, programs. Pius Call Forward-
ing. Conferencing: Phreak History. Plus 50 usetul, simple
and iegal phone circut plans. Morel 2 Manuais $29.

HIGH VOLTAGE DEVICES

HV Devices - Stun Gun: Taser, Prod: Cane; Umbrella;
Zapper: RF/Radar/Audio Jammet: Fissher; Blaster:
Jacob's Ladder. Plasma and Van de Graall Gens.

Fence Charger; Gelger Counter; Ozone Gen: Fish
Stunner; Pest Killer, Plant Stimulator; Kirlian; Magne

tizer; efc. Devices. SHOCKING! $29.

E.M. BRAINBLASTER

Plans for powerful ELECTROMAGNETIC WEAPONS
and LAB DEVICES. Optimum circuits, freqs. wave-
forms. intensities MIND BOGGLINGI $29.

RADIONICS MANUAL

Exciting electromagnetic therapies - some FDA-
Approved History, descriptions, plans {dozens cir-
cuits). availabilities ot RADIONICS DEVICES trom early
tube-type 10 modern IC. $29. (Radionice Catalog $2)

SECRET & SURVIVAL RADIO

Optimum survival and secu'i'y radic equipment,
methods, frequency , vOIC@/ Jdala sC| /
encoding. Includes small receivers and xmitlers:

y. antenna opfi s. remole monioring,
control, secunty; surveillance. and ultrasonic, fiberoptic,
intrared commo. 70+ Circuits. $29.

DECODERS/CONVERTERS

Plans tor several TV Decoders and Converters Plus
Sateilite TV component purchase, use tips Tutorial, $14.

PHONE RECORD. INTERFACES

Plans for undeteclable (ultra-hi dnput impedance)
indestructible TELECORDER 10 record phone conver-
sations. Also monitors for bugs. taps. Plus simple FM
Xmitier plans Plus ear-piercing SHRIEK CIRCUIT
plans $74. Module $795. SHRIEK MODULE $98,

STEALTH TECHNOLOGY

Police radar is fascinating! It also has error rates of
1096-20%' Every known' Error mode - Method and
material to mérimize radar reflection - Strategy and
tactic to fight unjust radar tickets (that cost you a
tortune In Insurance) - Method to detect and jam
signals - described! $19.

KW-HR METERS

How electric energy meters work: calibration; many
error modes. ANSI Standards Demand Met Pole
Meters, Polyphase Meters: meter creep load
droop. §18.

POOR MAN’'S SUPER LASER

Ruby Rod Laser Plans Used in intrysion systems,
weapons largeting, precise optical alignments, sgismo-
graphy; signaling and commo, strobes, holography,

science projects, etc. Includes a hst ot dozens o'[

sources for ruby rods and other parts. $74.

STOPPING POWER METERS

AS REPORTED ON CBS "'60 MINUTES™'! How certain
electricat loads can siow down Power Melers - even
stop them - while drawling full loads! Aiso describes
Pole Melers, Mele: Creep and Overtoad Droop. $19.

rays %MPMM‘YQ

LIBERATE GAS & WATER

How g. d m, can be reversed using
simple household equipment. $19.

SURVIVAL GUNS & AMMO

THE ULTIMATE SURVIVAL MANUALI Describes
optimum weapons and ammo 10 pick, conversions of

Y il 0s to assault
silencers, explosive dewvices. improvised, End Times
scenanos, retreals, etc. $19.

VOICE DISGUISER

Plans for neat devices to change voice frequencies
Eftective against snoops using voice analyzers; to
conceal gender for women living alone, for electronic
games: for anti-intrusion systems; for musical accom-
paniment. for seances: as a gag: as a doorbell
substitute; etc. $19. Module §95.

VORTEX GENERATOR

Heat/cool with simple, amazing 3-Port Device. Uses
no moving parts, electricity, fossil tuel, liquid or freon.
Guaranteed Scientitically Sound. Plans $14.

ROCKET'S RED GLARE

How 10 design and build sohid-tuel rockets beyond
model rocketry. Special emphasis on he formulation,
L 1 of pr . motors.
and igniters And the design ot launch pads and
electionics, $18,

THE "SILKWOOD'

Smatl, simple {2-1C). effective Radiation Detector. No
high voitage. heavy/special batieries. or special
tubes Radiation is everywhere' Protect your health!
Plans. $14.

THE “GOLDFINGER" |

Meial detector finds GOLD, SILVER, PLATINUM,
COPPER, ALUMINUM. Rejects all ferromagnetic
objects Simple circuit Plans $14.

SOLD FOR EDUCATIONAL PURPOSES ONLY.

CONSUMERTRONICS
2011 CRESCENT DR., P.0. DRAWER 537
ALAMOGORDO, NM 88310

1-505-434-0234
Add $3 ship. (USA, Canada). All items are in stock. COD
(UPS cash only), VISA and MasterCard OK 100+ More
Compuler and Elecironic Otters't FREE Tech. Cataiog
with orGer, eise $2 In business since 1971 As seen on TV.

ROBOFONE AUTODIALER

Powaertul. versatile menu-driven program allows you
1o dial any number {up to 10,000) or mix of local and
long distance phone numbers in any order, over any
length of fime. whether busy or answered (your
choice) and log the limes. commands and results to
monitor, printer and-or disk. Quick-dial directory of up
to 600 numbers! BUSY redial options Direct modem
command and controll All Result Codes, including
VOICE and RINGING, Optional shell to lermbnal
program ypon CONNECT. Exit 10 Menu or DOS (for
batching). ideal as a "Wargames” dialer, phone call
logger and telemarketing dialer. Disk* ¢ Manual $29.
With LABELS and LETTERS programs $49. Optional
TeleMark. Intertace $295.

HARD DRIVE MANUAL

Relates 10 all Hard Drive and Controlier implementations
{emphasison PC/XT/AT/388) How 1o select. interface,
inthalze. set up. use them How 1o malntain, trouble-
Shoot, repair them. How 10 protect them from ristakes.
sabotage. prying eyes. sticky fingers How to recover
damaged and lost liles Includes software reviews
Much info found nowhere eisel $29. SAVE $88!

DISK SERVICE MANUAL

Maintain, troubleshool, reparr, adjust. align Floppy
Drives without special equipment or software
5.25°73.8°/8°. PC/XT1AT/386, Apple, Commodore,
Kaypro, Tandy, Epson, Ateri, TI, MP, DEC, etc
systems $29. SAVE $3$!

DISK DRIVE TUTORIAL

Theory, practical facts on Floppy Dnives, Disks, FDCs,
Formatng, Software Protection for the sysiems de-
scribed above. Invaluable advice and tips on how 10
best select, interface and use Drives and Disks $719.

COMPUTER PHREAKING

TROJAN HORSES, VIRUSES, WORMS, eic. and
CounterMeasurers - includes Disk® with 250Ke of
phreaking text files and disk-protection programs, and
the great FLUSHMHOT+ Disk*! (Editor's Choice PC
MAGAZINE). Dozens ot Computer Crime and Abuse
Methods, and CounterMeasures. How systems are
penetraled BBS Advice, Password Defeats, 200 Phreak

Term Giossany: much more. 2 Manuais + 2 Disks* 529
BRAIN VIRUS ANTIDOTE

The PAKISTANI BRAIN VIRUS plagued dozens ol

universiies and b The mildly

original version is hacked into highly virulent strains!

BRAIN VIRUS ANTIDOTE consists of the antidote,

source code and write-up. Disk * (NOT inlecied) $19.

BEYOND VAN ECK PHREAKING

Eavesdropping on VDT video signals using an
ordinary TV! Ranges up 10 1 KM! Plans, counter-
measures Includes legal Van Eck uses No: ludes

orgnal VAN ECK DESIGN!!! $29,

| ATM Crimes. Abuses, Secu Vulnerabilities 100+
methods described - from Reg. E 1o ciphers Case
Histones. Law, Countermeasures. detailed Check-
list Internal Photos! Recenlly, a crook stole $237,000

from one bank's ATMs {st, ved) 339
] ABSOLUTE SECURITY
| Dozens of simple. versatile, secure Computer Security
methods, tips. Plus our Invulnerable Cipher Program
{in .COM and its .BAS Source). Plus $1,000
CIPHER CONTEST rules with Ciphertext.
| Manuai + Disk® $25.

RYPTANALYSIS TECH.

5 Powerful Menu-Driven Cryplo Programs (in .COM and
its .BAS Source) to Analyze, Decrypt “Secure” Cipher

texts E R In the prestigious
COMPUTERS & SECURITY. Manua! + Disk® 529,

l sSTOCKPRO

| Unique, Powertul, Shrewd. Unconventional Common
| Stock Investment Strategy. Created jor NMSU, Basis

of expensive consulting system Manual ¢ Disk® $29.
3]l PRINTER/PLOTTER MANUAL

T‘Ipes, Descriptions, Specs and 100+ Interfaces
{Parallel, Serial). Detailed Plans of X-Switchers.
Butters, and Seriat. To-Parallet and Parallel-To-Serial

Devices Many service, repalr, buy. use tips $18.
SUPER RE-INKING METHOD

Re-Ink Cloth Ribbons for about 50 cenis and 10

minutes each. Plans tor EI Cheapo Motor-Driven Re-

Inker. Commonly used ink {5 colors) and carrier
| gescribed. 314.

| SOFTWARE PROTECTION

| Unique sysiem that highty discourages costly software
piracy while not intertering with legit archival copies No
known method ot deteat No special equipment required
Easy, automatic to instai. Can be used with any other

: protection system Disk® + Manual $59. iwas $95)
| SPECIAL PROJECTS
j We Design. Build, Repair, Modity, Maintain and Consult

on any Device, System or Project - Computerized,
L Electronic, Elecirnical, Mechanical, Opucal many
i i Conti

or Y g
Describe and include $28 non-refundable fee We

| then provide you COSY time estimales
TECH. RESEARCH SERVICES

Unique 42K electronic, computer design articles in
database accessed by tile, subject. Digital, uP, uC,
analog, hybrid, nomograph, software. Provide us keys.
we return listing $25 non-refundable searchfee (1-20
keywords/ phrases). Saves you R&D $$§!

Bem e e
“Sottware supports PCDOS, MSDOS, P$/2; Mono
Herc.,CGA EGA. VGA 525", 3.5" hard (specity your
} floppy drive size).

REMOVE IC'S FASTER

. N ".

. e
with this simple invention than any other method. including
$6.000 vacuum desoldering stations. Salvages hundreds of good
IC’s per hour from junk boards, and also speeds up repairs

Won't damage IC’s or circuit board. Removes 6 thru 40 pin IC's.
This is a money making labor saving tool. Order now. We pay

shipping on prepaid orders.
$89.95

LEARN THE SECRETS OF HOW TO FIX
ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE

Learn our techniques and make more money repairing electronic
equipment. These tapes are packed with much practical information
that will save enough of your valuable time to quickly pay for
the tapes.

Learn from an expert what fails, why it fails, how to find it faster,
and how to fix it faster.

Much of this information is available nowhere else

These tapes start at the beginning for beginners, but cover each
subject so thoroughly, that even old pros will learn valuable new
techniques and skills.

Send payment with order and we will pay shipping. Order all 14
tapes and send payment with order and get a 10% discount. (Send
$503.37 for all 14 tapes.) Order now.

Complete set of 8 desoldering bits

How to use a Yoltmeter (1 hr. 51 min.) .. Wl... .$39.95
How to use a logic probe and logic pulser q ...539.95
All about resistors and their failure modes (| br.). . TP L L
All about capacitors and their failure modes (| hr. 28 min.) $39.95
All about inductors and their failure modes, Part I. Includes

inductors, transformers, flybacks, pinball coils, solenoids . .$39.95
All about inductors and their failure modes, Part 2. Includes

magnetic clutches, relays of all types, other devices. (58 min.) .....839.95
All about diodes and their failure modes. Includes rectifiers,

SCR's, Zeners, triacs, LED's (S5 min.). .. .. bervesie $39.95
All about transistor failure modes (Sémin.) ..........................$39.95
How to solder like a pro — with lots of time saving circuit board

repair techniques, including some of the fastest ways to change

IC's you ever saw (| hr. 30 min.) ...... LTI ) $39.95

All about electrical contacts, connectors, connections their failure

modes, common and uncommon problems, symptoms, good cures . . ..$39.95
How to use the oscilloscope (to track down digital failures) .............$39.95
How to read schematics and use them for troubleshooting, Part |.
Covers monitors, how to find monitor problems with wiring
diagrams, gives symptoms, where to look, covers both raster scan
and X-Y monitors (Sémin.) ............. b 4 Kb e S s
How to troubleshoot digital integrated circuits — includes micro-
processors, what goes wrong & how to find it, how to use the
best literature on IC's and where to get it (I hr. 4Smin) ... ... s aria iae539.95
How to select and hire the best electronic technician. It takes

one to know one, and believe us they are not all created equally
excellent. This tape will save management and you a lot of grief

if it keeps them from hiring a dud .

.$39.95

VIDEO REPAIR SCHOOL
P.O. BOX 813-RE (601) 287-1594

SELMER, TN 38375
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PRELCO

605 Chestnut St ¢ Union, N.J. 07083
TEL: 201-851-8600 FAX: 201-686-4656
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AN277 BA5115 LA1222 i NC3357P TA7358P UPCS92H : 21-10201 286 | DM112
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ANS5750 A (GAsBo2E . ] .E L « N.J. Residents Pleass Add 6% Sales Tax + No C.0.D.'s
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SIGNAL SYNTHESIZERS

— . SG-100
oo mmm o $685
L‘. .: - 1000000 Hz. -
S$G-100 999999 KHz

Six Digit resolution, .005% accuracy low
distortion sine wave, output and adjustabie
to 20 Vp-p with 50 ohm output impedance
and TTL. GPIB Option.

SG-102 - $955 - Dual signal independent out-
put or phase locked to one of 16 phases.

NEW AFFORDABLE - PRECISION TEST EQUIPMENT

E.T. Tech,, Inc. -

Division of Empire Telecommunication inc.

SYNTHESIZER PULSE GENERATOR

s — . PGS-33
tG)G)'IIIIZJOO 4 $1355
(i ®eeae 00y
33 MHz.

PGS-33

Provides digital pulse train synthesis with
six digit resolution. Control of single and dual
puise delay and duration. Multi-modes in-
cluding burst pulse train and variable duty
cyle. Output to 20 Vp-p with 50 ohm im-
pedance. D.C. offset with TTL.

DUAL SIGNAL &
PHASE SYNTHESIS

sG-112 $1350 Soss i

99.999 KHz.

Dual signal low distortion digital syn-
thesis. Independent or locked signais.
Locked signal phase resolution to .01
degrees.

PM-100 $855

Measures test signal phase to .01
degrees as compared to reference
from 10 Hz. to 2 MHz.

.005% crystal accuracy. Waveforms are sine,
triangle, square, and rising and falling ramps, with
dc offset and 20 Vp-p 50 ohm output over 80 dB
range and TTL.

SFG-330 - $1789 - Keyboard and GPIB entry dBv and
recall features. Options: 66 MHz. and dual Quad output.

CLOCK SIGNAL

Clock signals have six digit frequency
resolution, cryystal stability and .005% accu-
racy. Squarewave output .002 to 20.0 Vp-p
with 50 ohm output impedance and TTL.

SIGNAL DIGITIZER & SCOPE

SYNTHESIZER MEMORY WAVEFORM GENERATOR
1 : . .., Css-33 sp-200 $795
F B @ : $1 275 S O ELXID ¢ $1 095 Signal digitizer captures signal transient
M 100000 Hz b ® 100000 Hz for scope display. Adjustable sampling with
SFG-330  32.9999 MHz. ] 9 ° 659999 MHz 200 nsec. maximum, stores 8 Kilo-byte with
SFG-33 ; ) ) ’ ’ 5% amplitude resolution. Pretrigger display
Waveforms are provided with six digit resolution, ©SS-33 enables analog scope to operate as a

storage scope.

sp-240 $1395

Waveform Generator captures signals
and allows for signal data entry with a light
pen.

To order or for more information call or wr

125 South Van Brunt Street, Englewood, N.J. 07631
Phone 201 569-3339 Fax 201 569-5838

€ET.Techinc.

EPROM PROGRAMMERS

Stand-Alone Gang Programmer $750.00

8 ZIF Sockets for Fast Gang
i Programming and Easy

Sp

« Programs E(E)PROMs

1 Megabit of DRAM

User upgradable to 32 Megabit

* 3/.6" 2IF sockel, RS-232,
Parallel In and Out

firmware upgrades

Quick Puise Algorithm (27256
in 5 sec, 1 Magabit In 17 sec.)
¢ 2year wafranty

+ Madein USA.

* Technical support by phone

« Compiete manual and schematic
Single Socket Programmer also
avallable. $550.00

* Split and Shuffie 16 & 32 bit

Definable Configurations
= Intelligent identifier
.  Binary, intel Hex, and Motorola S
\
20 Key Tactlle Keypad (not membrane)

20 x 4 Line LCD Display

Internal Programmer for PC $139.95

+ 32K internal Flash EEPROM for easy

* 100 User Definable Macros, 10 User

[
« Completely stand-alone of PC driven

New | Averaging Progi 64Ain10sec., 256 in 1 min., 1 Meg (27010,011)in 2 min. 45 sec

2 Meg (27C2001) in 5 min. Intemal card with external 40 pin ZIF.

2 it. Cable 40 pin ZIF

* Reads, verifies, and programs 2716, 32. 32A, 64,
64A, 128, 128A, 256, 512, 513, 010, 011, 301
27C2001, MCM 68764, 2532

e A ically sels prog

Load and save butfer to disk

Binary, Intel Hex, and Motorola S formats

Upgradabie to 32 Meg EPROMs

ing voitage

No personality modules required

« 1 year warranty - 10 day money back guarantee

* Adapters available for 8748, 49, 51, 751, 52, 55,
TMS 7742, 27210, 57C1024, and memory cards

* MadeinUSA

M |7 T

Call for more information

(916) 924-8037
FAX (916) 972-9960

NEEDHAM'S ELECTRONICS

4539 Orange Grove Ave. « Sacramento, CA 95841 S~
c.00. OB uitm

NUDE! ¥ NUDE! ¥ NUDE!

“NAKED”
WORKSTATION CASE &
POWER SUPPLY

At the scandalously low price of

only $59.95 for both!

15 It’s brand new...it just isn’t wearing a plastic front
panel, bezel, key switch or LEDs.
Featuring:
® 230 watt 110/120 power supply (AT style, back switch)!
® Eight (8) Y2-height slots for drives (6 front, 2 back)
® Accepts eight (8)-slot mother board (full or baby)
® Extra 12-volt cooling fan
® Speaker for mother board
& Six (6) rail sets included
‘With all this, it's worth twice the price!

And more bargains...

SWITCHING POWER SUPPLY

Only $9.95!
Fully enclosed with switch and D.I.N. power connector
® 5vat 4.5 amps ® -12vat .3 amps
8 12v at 1.4 amps ® +12v at 1.2 amps

Electronic Parts Qutlet ® 2815 Fondren ® Houston, TX, 77063
(713) 784-0140 e FAX: (713) 784-9740

Three locations in Texas....Come visit our retail stores!

Moan. - Fn. 8am - 5pm PST
CIRCLE 339 ON FREE INFORMATION CARD
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EAICEMA L
NLSNRTY

[eLencos |  BK @ HITACHI

OSCILLOSCOPES
B+K PRECISION

HITACHI

Model V-212
20MHz Dual Trace

$399

[ Other Models |

V¥-522 - 50MHz, DT $845
V-523 - SOMhz, DT, Delayed Sweep ___ $930
V-525 - 50MHz, DT $975
V-660 - 60Hz, DT $1,050
V-665 - 60MHz, DT, w/cursor $1,290
V-1060 - 100MHz, DT $1,370
V-1065 - 100MHz, DT, w/cursor $1,650
V-1085 - 100MHz, QT, w/cursor $1,950
V-1100A - 100MHz, QT $2,200
V-1150 - 150MHz, QT $2.675
Digital Storage Scopes
VC-6023 - 20MHz, 20MS/s
VC-6024 - SOMHz, 20MS/s
VC-6025 - SOMHz, 20MS/s
'/C-6045 - 100MHz, 40MS/s

ELENCO

Model 2120
20MHz Dual Trace

9389

2125 - 20MHz, DT, Delayed Sweep, Compon-
tent Tester $479
1541 - 40MHz, DT $650

20MHz Dual Trace

Compontent Tester

$355

MO-1252 - 35-50MHz, Duai Trace,
Delayed Trigger

$475 1,695
$1.950
$2.195

$2,885

P-1 Scope Probe - 65MHz, X1 X10 $18.95
P-2 Scope Probe - 100MHz, X1 X10 $22.95

2160 - 60MHz, DT, Delayed Sweep $899

VC-6145 - 100MHz, 100MS/s

$4,595

All scopes include probes, schematics, operators manual, and 3 year wamanty on parts & labor. Many accessories availabie for all scopes. Call or write for complete
specifications on these and many other fine oscilloscopes.

ELENCO TEST EQUIPMENT

Digital Tripie Power Supply XP-765

Fully regulated, Short circuit protected with
2 current limit controls, 3 separate supplies
XP-660 with Analog Meters $175

GF- ion Generator

with Freq. Counter
$245

Sine, Square, Triangle
Pulse, Ramp, .2 to 2MHz
Freq Counter .1 - 10MHz

2

GF-8015 without Freq. Meter §179

om
. $49 CM-1500A

132

Muitimeter with
Capocitance and
Transistor Tester

Reads Volits, Ohms
Current, Capacitos,
Transistors and
Diodes / with case

Digital Capacitance

-. Metes
3

CM-1550
e $55

9 Ranges
-1p1-20,000utd
5% basic accy

i 2870 CIf W/ Case

Quad Power Supply
$55

2:20V @ 2A
12V@1A

Futly requlated and shor circuit protected

Wide Band Signal Generators

$G-9000 $125
'; RF Freq 100K-450MHz
AM Modulation of 1KHz
Variable RF output

$G-9500 with Digltal Display
and 150MHz bulit-In Freq Ctr $245

Digital LCR Meter

LC-1801
$120

Measures:
Coils 1uH-200H
Caps .1pf-200uf

Res .01-20M

Digital Multimeter

M-1000

$24.95

19 Ranges

DCV-1000

ACV-750

DCA-10A

M E% ResMQ
- Diode check

XP-620
Assembled $60

Kit $40
21015V @ 1A,
21015V @ 1A
{or 410 30V @ 1A)
and 5V @ 3A
Contains all the desired features for doing experiments.
Features shod circuit protection, all supplies

Triple Power Supply

ELECTRONICS
280 N, Midland Ave. BLDG. Z-2A
Saddle Brook, NJ 07662

Four-Function Frequency Counters
F-100 120MH

$175
F-1000 1.2GH

T $255
Frequency, Perod, Totalize,

Self Check with High Stabilized Crystal Oven
Osciltator, 8 digit LED display

10 Function
Multimeter
CM-365
$59.95
AC « DC Vohage & Amps
Resistance 1o 2000MQ2
Diode, Logic, & Trans test

Capacitance to 200uF
Frequency Counter

UPS Shipping: Continental USA 3% (MAX FRT $20)

Money Order, Checks Accepted
Schooi Purchase Orders - NET 30
Sotry no CODs

Add 5% tor credit card

100 Page Catalog S2 (FREE wath orcer)

201

AM/FM Radio Kit

AM/FM 108 $24.95
Manual teaches AM & FM
Theory in easy to
understand language
Many more kits available

-703-9800

201-703-9804 (FAX)




DIGITAL METERS

DMM 2360 129.95

DMM + LCR Meter
Most Versatile DMM

¢ Inductance: 1pH - 40H

¢ Capacitance: 1pF - 40 uF
e Temperature: -40 - 302°F
o Frequency: 1Hz - 4MHz

e Logic test: 20MHz

¢ Diode test

¢ Continuity beeper

e Volt, current, ohm

¢ 3999 count display

e Peak hold

o Auto power off

DMM 135 $79.95
MEASURE TEMPERATURE

DMM 175A $94.95
DMM MEASURES 20 MHz

~— 7L A * 0°-1400°F ¢ Frequency
-20° - 750°C 1 Hz - 20
i i .1°,1° resolu- MHz
Pl i tion e Loglc test
e C:1pF - 20pF 20 MHz
i } * .1.0- 2000M0 . e C: 1pF
= o Volt, current, 2
continuity - e 1Q - 2000
. Diode, hFE - M
tests . e Volt, cur
e Type K ther- flen.l, con-
mocouple in- e
cluded ¥ o LED, diode,
hFE tests

$79.95 LCR Meter

4 © Frequency < $119‘95
1 Hz- 200 KHz m
¢ Inductance:

* Logic test 20 1uH - 200H
. MHz i -
d ® Capacitance:
K C: 1pF - 20uF JpF - 200uF
K 1Q-2000 MQ ¢ Resistance:
[ Volt, current, 0102 20 MQ

-,I

continuity

® o Diode,
i tests

PP

|
°
STy

NAME BRAND QUALITY & RELIABILITY
15 DAY MONEY BACK GUARANTEE
ONE YEAR REPLACEMENT WARRANTY
PROMPT DELIVERY & SERVICE

ALFA ELECTRONICS
P.O. BOX 8089, PRINCETON, NJ 08543

(800) 526-ALFA
FAX: (609) 275-9536

28 RE-SHOPPER

hFE

= o Compact size

for Malling and Handling.
e e

prices. Use Heath catalog for description. Conditlon: new 1o slightly used, unfortunately
many without manuais. All protessionally wired & tested, or In original kitform as noted. First
come, first sarved. Check or major credHt cards. Sorry, no COD or open accounts. Add $4.50

12 VOC-3A Power Supply
Functon Generator

2MHz Sweep/Puise Generator
Pulse Generator

Digital Capacitance Meter
Handheld 3.5 Digit DMM Gt
Handheid 3.5 Digit DMM Wired

3950
69.50
135.00
147.00
115.00
4950
.50
255.00
165.00
129.50

Decade Resistance Box
Semiconducior Checker
Laser Trainer, Wiced
Laser Trainer, Kit -
Dual Trace 25 MHz Osalloscope
Duat Trace 25 MHz Osallosoope
Battery Operated V.0.M.
5228 Vacuum Tube Valimetsr
HCA3000 Deuxe Coax Connector Adaplor Kit
PKW105 Deluse 10:1 Camba Probe Kt

Analog/Dgtal Ckt Traner
Plug-n Bread Board Trainer
Miaaprocessar Trainer
Portable Carry Case for MY,
Traner Accessary Rack Pack
Analog Educatonal Trainer
Dugi!?fdn‘mu Traner
Digital Experiment Moduie
Maocomputer Traner
Terminal for Above

Dual 5.5 Disk Drive

T4 Portable &h Tarminal

H-P Scientific CalculatorManual
Hewlett Packard Logic Probe
Hewlett Packard Logic Putser
Hewlett Packrd Curtent Tracer
Hewlett Pachard Logic Clip 192.00
Al 4in Carry Case 918.00
Serial-Paalel Converter, 110VAC  58.00

378.00

CALL:

Notwe: The nai s of component parts usually supglied

with manuals are not avalable and prices rellect this
amission. All cowrses e new and unused
Cancepts of Elecronics Course
Fiber Opiics Learning Course
Passive Cirast Design Course
m«a Cirauit Design Course 2 val.
Experiments Digital Techniques
Operatonal Amplifers
Active Fiters Course
1C. Timers Course

28.50
56.50
25
.50
19.50
250

EE3201A
EEB083

Techniques Caurse. 2 vdl, 49.50

ital !
b/d Migoprocessars Course, 2vd 5950

Thess books are brand new & represanta saving over pub-
lishers st prices. Al hard bound except as noled.

Lab Experiments Digital Tech {soft) PUR
TTL Cook Book, Lancasier {sof), Sams
Assembly Lan,
Electiaty 1-7,
Decision Making Under Uncertainty, Hull, P-Hab
Fundamentals of Digital Elecvanics, P-Hal
Candse Inko 1o Engineering Economics
Industrial Ventiaton, Edward Bros.

Gorb Basic Electrorcs, 5th Ed.
Sotware Redabdity, Musa lamino
Intro 1o Uni Systems, Byers, 5th Ed. {soft)
ital Electronics, Takheim 2nd Ed. {sofy
A Helerenice Guide 1o Pracical Becvanics (soff
Drgtal Ejectranics thry E xperiments

Experiments in Electronic Devicss, 2nd Ed.
Elecronic Devices, Floyd, 2nd Ed.

Oigital Expariments-Trouble shoot, Cox {solt)
Experiments Electionic Crauits, Stanley, 2nd
Prnciples of Electranic Crauits, Floyd, 2nd Ed.
Principles of Electronic Crcusts, Floyd, 3d Ed.
Digital Fundamentats, Floyd, 3rd Ed.

g Program (sott), Intel
loal, Hayden

1755 Osgood St., North Andover, MA 01845

508/682-6936 FAX: 508/689-9484

ORDER TOLL FREE: 800/343-1455 L]

NEW PRODUCTS

continued from page 22

Expansion from stand-
alone data logger to com-
plete data-logging system
is simple and easy. As
many as five data loggers
(for a total of 80 channels)
can be networked together
using the RS-422 ports at
the rear of each unit. By
wiring a network into a PC,
up to 800 channels can be
monitored.

No programming experi-
ence is required for set up.
Once data is taken it can be
sent to a printer, logged to
a PC, or sent to one of the
DB-2000 Series data buff-
ers. Suggested applica-
tions are in temperature
monitoring and control,
field-environment experi-
ments, benchtop data
gathering, industrial-equip-
ment monitoring, and re-
mote data gathering.

Prices for the expansion
data logger range from
$995.00 to $1295.00; the
DDL-SW applications soft-

ware and LTN-03 Labtech
Notebook software cost
$495.00 and $995.00,
respectively; and the
TCV-16 I/O module costs
$345.00. A complete line
of accessories, including
cables, adapters, data buff-
ers, battery-backup sys-
tems, rack-mount kits, and
driver relays, is also avail-
able.—MetraByte
Corp., 440 Myles Stand-
ish Blvd., Taunton, MA
02780:; Tel. 508-880-3000.

PRESERVATION
PLAN ON IT

Write:

National Trust

for Historic Preservation
Department PA

1785 Massachusetts Ave., N.W.
Washington, D.C. 20036 g




BE0

EE: KEL VIN Electronics

INDUSTRIAL QUALITY
AT DISCOUNT PRICES

BREADBOARDS FOR LESS!

DURABLE - MADE OF THE HIGHEST QUALITY
PLASTIC - DESIGNED TO WITHSTAND THOUSANDS
OF INSERTION CYCLES

l (YT R

YOUR

ol §_w Contact
Fig. Stock No. Points COST
A 680093 500 $4.25 ea
B 680097 840 $5.95ea
C 680098 1380 $11.75 ea
D 680099 1580 $15.75 ea

WIRE JUMPER KIT
St;ck N'o.
330290

" YOUR cOST
$7.75 ea

Description Points‘
350 Piece Set

K.L.S. SYSTEMS

KELVIN INTERFACE SYSTEMS

NEW SOFTWARE

USER
FRIENOLY

EDUCATIONAL
ACTIVITY

GET 5 COMPLETE
FOR UNDER $1000

ROBOTIC CONTROL SYSTEM

AVAILABLE tor IBM or APPLE
SYSTEM INCLUDES:

| Robotic Arm | K.S. Interface

B 2 Joysticks Module

& Power Supply @ Demonstration

@ Software Video

NEW HARDWARE

*199

CLASSROOM SETUPS

PRO 400 The Professionals’ Choice

with 20MHz FREQUENCY COUNTER excetlent for
COMPUTER, TV, VCR REPAIR and ENGINEERING.

YOU CAN'T MONEY BACK GUARANTEE!

GO WRONG!

0 LOGIC TEST

@ DIODE CHECK

£ CONTINUITY TESTER

B 5 FREQUENCY RANGES

D TRANSISTOR hFE TEST

B 5 CAPACITANCE RANGES
0 LED TEST VERIFY GOOD/BAD
B 20MHz FRE QCOUNTER
) AC/DC VOLTAGE RANGES
@ AC/ DC CURRENT RANGES

CASE - Yellow, Durable,
Back Stand

l PROTECTIVE CARRYING CASE-]

Stock No. 990094 $9.95 ea
Slock No. 990092

30.DAY MONEY BACK GUARANTEE!

KELVIN100 INDUSTRIAL
Stock No $ 95 QUALITY
ACIDC VDLTAGE 23

DC CURRENT
RESISTANCE

T
LOW BATTERY Warning
ACCURACY +/-05%

e $29

AC/OC VOLTAGE

DC CURRENT
RESISTANCE

DIODE & BATTERY TESY
LOW BATTERY Warning
ACCURACY +/- D.5%
CONTINUITY TEST
TRANSISTOR CHECK

AC/DC VOLTAGE

MONEY BACK
GUARANTEE!

AC/DC CURRENT
RESISTANCE  DIODE TESY
LOW BATTERY Warning

SOLDERING EQUIPMENT
WELLER ~S——{I=
MARKSMAN
SOLDERING GUN 1
Model SP23
Featherweight 1-3/4 oz., 25 watts for PC work. Ideal for

reaching into those hard to get spots. Replaceable tip
Stock No. YOUR COST 6+

810002 $8.55ea  $7.95ea !
SOLDERING
IRON HOLDER
Model PH60
Soldenn?,sland with base, sponge
Fos WG0P, WP25P, WP40P, and irons with bafrel diameters
up to 15/32°
Stock No. Descriptlon YOURCOST 6+
810041 PHe0Stand $13.78 ea $13.09 ea
810042 Replacement

Sponge $18%ea $1.80ea
KESTER SOLDER
RESIN CORE SOLDERS 1LB. ROLL
Non-Corrosive Flux Resin Core
Stock No. Inch Dia. GA. Type YOUR COST
580010 1/64" 025 23 63/37 $11.95 ea
580005 1/32° .031 21 60/40 $9.95 ea
580001 1/16" .062 16 60/40 $8.95 ea
580011 3/32" 093 13 60/50 $11.75 ea

WE STOCK

A COMPLETE LINE OF FUSES
FAST ACTING - SLO-BLO TYPE - PIGTAIL

3AG FUSE BLOCK

Black larninated phenolic 1/2° wide
17/8" long. For 1/4” x 1 1/4%

long tuses. Soider lug connections.
Stock No. YOUR COST
380030 $ 45¢ea

ELOCK

Dual tuse biock 2 1/4"x 17
bskelte base. For 1/4°x 11
Mounting centers 58" b.‘) Bmm
Stock No.

330010

FUSE POST

TYPE HKP
Bayonet nge 2316°Ltor 1/4" x 1 1/4°
fuses. 1 e 250V. Panel hole

size 1727 (12.7mm}). Complete with

[TIMER - LM555
Stock No. 600021

20 ¢ ea. (in 100+ Qty)

L.E.D. RED (in100+Qty)
Stock No. 260020 %
6Cea

Transistors (inioo. aw)
2N2222 18 g ea.
PN2222 .08 g ea.

Project BUZZER 2
6-9V DC, 80 dB
Stock No. 680089

$1.59 ea $1 .39/10+ ea. -

9V Battery Snap & Holder
Snap .15ea. .10ean00+ /
Holder .20 ea .10ea/100.+ -

UPGRADABLE - ADDS THE ABILITY TO CONTROL ACCURACY +/- 0.5% mounting nut
AN ADDITIONAL 4 DC MOTORS UP TO 1 AMP EACH FOR g_ mlsusu%vngfgg&znzsn Stock No YOUR COST
PROBLEM SOLVING ACTIVITIES SUCH AS CONVEYORS,
ELEVATORS, PLOTTERS & ROBOTIC CARS. CAPACITANCE CHECKER S5Rm $ 90 ea
LAPEL MICROPHONE KELVIN BRAND

Stock/No. 850306
YOUR COST $2.95 ea

CADMIUM SELENIDE
PHOTO CELL

450 ohme @ 2 i1, C minimum dark resistance 225 ohms
Max voltage 170V peak. Peaks al 6900 angstroms.

No. 260017 YOURCOST § 99 ea o'~———:>o
SULPHIDE H

PHOTO CELL
1.5K ohms @ 2 ﬁ. € minimum dark resistance 75 ohm
Max voltage Peaks at 5500 angstroms.

No. 280018 YOUR COST $§ 99 ea

SUB-MINIATURE
MOMENTARY
PUSH SWITCH

Sdent acion red push button molded housk

Requires 1/4” | hole Overall length ding soider fugs is 1"
Rated 115 VAC, 1 AMP

Stock Ne. Color YOUR CCST 100+
990002 Red $.35ea $ .28ea
DC MOTOR

1510 6VDC ,,@

Stock No. YOUR COST 20+

852211 $.50ea $.45ea

HI-SPEED, HI-QUALITY
PRINTED CIRCUIT ETCHANT
Ready-to-use solution of fernc chionde
printed circurt elchant In plastic comtainer
Stock No. SPECIAL BUY

440017 $ 6.25 per gaiton
KELVIN BRAND

HI-SPEED DRY

PRINTED CIRCUIT ETCHANT

Clean, safe, economical, indefinite sheit lite
4 Ibs. will make 2 gatlons of recommended
0% etching solution

Stock No. YOUR COST NEW PRICE

N |
440026  $8.40ea $ 7.00/ 4lb bag

KELVIN BRAND COPPER CLAD BOARD
NEMA grade FR-2 1'16 thick. unpunched clad on one side

Stock No. YOUR COST
440002 4 1l2'x6' $1.55ea
440003 5" x7" $2.40ea
440015 81/2x121/2" $4.90 ea

ETCH RESIST INK PENS
ﬁ —— — | —

Black feft tip pen tor making resist circurts directty on PC boards.
Ones instantly for neat, easy applhcation.
an be removed with PC Board Str
Stock No. Modet Descriptio YOUR COST
440115 22-220 Draws 1/32' wide $1.48ea
440116 22-222 Draws 1/64" wide $1.85ea

ng Solution.

EEC
_|m] ]
Omm

KELVIN <

7 Fairchild Ave. Plainview, NY 11803

Call:

FAX:

1 (800) 645-9212
1 (516) 349-7620
1 (516) 349-7830

FREE CATALOG
CIRCLE RESPONSE
CARD

RE-SHOPPER
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ELECTRONIC
CLEARING
HOUSE, INC.

P.O. BOX 2006 *« OLDSMAR, FLORIDA 34677
813-855-4740 * FAX 813-855-6326

WEATHERPROOF 8 OHM

ZENER DIODE KiT

SPEAKER 150 PIECES
Size 3"x3"x2" can be mounted 5 each of the following values
Hardware included 24V 56V B7V 16V 25V
4.5 Cord  3.5mm Plug 27V 60V 9.4V 17V 27V
30V 62V 10V 18V 28V
33V 68V 12V 19V 30V
39V 78V 13V 20v 33V
= 47V B2V 15V 22v sev
#SPK305 ==®_  ¢9gg5 ALL 500 MW
#M2ZD30 $22.50

NEW ITEM - VOLT PEN

MONOLYTHIC KIT
100 PIECES
5 each of the following values
10PF 470PF .0047UF 0.47UF

Determines presence of
AC voltage through insul-
ated wires. Contact with
bare wire not required.

Locates live wires in junc- 33PF  6BOPF .0068UF  1UF
tion boxes, blown fuses, 68PF  1000PF O1UF  22UF
breaks in insulated wire & 100PF 0022UF .O15UF .33UF
cable, defective circuit 220PF Q033UF  022UF .47UF
breakers, defective in-line ALL MINIMUM 50V
circuits, etc. RANGES 5-10-20%
#TKS10 1 -4 $17.95 #MK20 $10.00
5+ $15.95

3 AMP RECTIFIER KIT
Ic's 24 PIECES
MEMORY CHIP/D-RAM 3 each of the foliowing values:

SOCKET PULLS 5400 5401 5402 5403
64K X 1 — 150 NS 5404 5405 5406 5407

CAMCORDER
REPLAGEMENT BATTERIES
FROM THE BATTERY STORE

o Low Cost Allows Extra Spare Batterles

o Buy Direct From The Batiery Manufacturer
o Eliminate “Msmory™ Problem

o Extended Run Time Models Avallable

« 6 Month Warranty

o Other Battery Types Available

« Overnight Shipment by UPS

8mm NP-2Sony .................iiiiiiin.. $27.00
NP-5S/TTSony ....ooiviiii, $31.00
E-77KCanon ... ..., $46.00
VP-BP81 Olympus/Nikon ................... $41.00
VHS BP80 Panasonic ........................... $34.00
CB-120 RCA/Hitachi ...................... $49.00
NP-009 RCA/Pentax ....................... $49.00
BP-96FL RCA/Hitachi ...................... $49.00
VHS-C BN-V6GU JVC/Zenith ...................... $31.00
VMP-51 RCA/Hitachi ....................... $49.00

“Add $4.00 shipping & handling per battery
Batterles are our only business. The true value of any battery

system is determined by service, performance and dependability.
Make your choice Periphex. Nobody has a better battery or offers

a better value.
.4Cmm'm ll'l“.
149 Palmer Road « Southbury, CT 06488
(600) 6348132 « In CT (203) 264-3985
FAX: (203) 262-8943

] R
VISA ouceY

P, $1.75 | *RRK24 $2.50
1 —
S T CERAMIC DISC KIT
3 105 PIECES
15 each of the foliowing most
AXIAL ELECTROLYTIC KIT popular values:

50 PIECES (Al 1 KV) {Some Short Leads)
5 each of the following values: SPF 25PF  350PF  910PF
1UF 150V BUF 150V el ¢
3UF 150V 10UF 100v | *CD105 it
2UF 350V 20UF 100V
2.2UF 250V 150UF 150V RESISTOR KIT
3.3UF 250V 220UF 100V 200 PIECES
#AES0 $9.50 182 WATT 58 10%
10 each of 20 assorted values
ZENER DIODE KIT #REK200 $2.00

100 PIECES

5 each of the following values
36V 68V 18V 36V
39V 82V 20V 39V
47V 9.1V 27V 43V
56V 12v. 30v 47V

CAPACITOR KIT
100 PIECES
Radial Mylar — All 100V 10%
10 each of the following values:

6.2V 16V 33V 56V 0015 0056 033 .088 .15
ALL 1 WATT 0022 01 047 1 47
#WZD20 $15.00 | *CPK15 $12.00
LED'S TRANSISTOR KIT

PNP NPN
T 4 Cl h hi
194 Clewr Leds: Light.ae Fed 5 each of the foliowing values:

ﬁ]j 2N4400  2N4401
2N4403  2N5401

#LED25 Bagof2s $2.50 | *TRK20 $2.50

DEALER INQUIRIES WELCOME.

CALL OR WRITE FOR A COPY OF OUR FREE FLYER.
PRICES DO NOT INCLUDE SHIPPING.
FLORIDA RESIDENTS ADD 89 SALES TAX.
MINIMUM ORDER 8$10.00 — COD (CASH ONLY)
SHIPPING AND HANDLING ADD $3.75

COMPUTER DISK SERVICE

N3#4 SPECIALIZED DRIVE REPAIR

Special
Ow Prices

NEWwWI
380mb Scg; 16ms
M'N‘SCR'BE 93808

INTERNAL

$ 1,000.00
EXTERNAL - 7
CALL FOR PRicE

! YEAR WARRANTY

Class 100 clean room

Servowriting capabilities (Call for prices)
Volume discount

120 day warranty on all repairs

7-10 day turn around time

24 hour turn around - ADD 30%

Ask about our data recovery (Call for quote)

COMPUTER DISK SERVICE
3537 OLD CONEJO ROAD, Sulte # 115
NEWBURY PARK, CA 91320

(]
(]
(]
(]
°
([ ]
[ ]

PH (805) 499-6355
FAX (805) 499-0346

RE-SHOPPER




SPECIALS

CABLE CONVERTERS

SIGMA

SIGMA 550—86 CHANNEL %99.95 :.cx

TOP CHANNEL ROLLOVER, $79.95 cacu s ior
LAST CHANNEL MEMORY,
PARENTAL LOCKOUT, $75.00 racu 1007
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP, $67.50 eacu 0107
DECODER COMPATIBLE,

1 YEAR WARRANTY. $65.00 eacu soror

COMING SOON ‘NORTH COAST’ CONVERTERS

TOP OF THE LINE

SAN JOSE SPECIAL!
SCIENTIFIC ATLANTA 6700 A/B $99.95 ;.cx

$79.95 EACH 5LOT
54 CHANNEL A/B TWINLINE,
$75.00 EACH 10 LOT 10 CHANNEL RECALL,

HANNEL 3 O d )
$69.95 EACH 20 LOT & UIEDI,

ZENITH COMPATIBLE
$650m EACH 50 LOT

UNITED ELECTRONIC SUPPLY

P.O. BOX 1206, ELGIN, IL 60121
(708) 697-0600

RE-SHOPPER 31



BATTERIES

Replacements (All New — Made inthe U.S.A.)

o1 (oo 0] COMMUNICATIONS SPECIALS!!! CORDLE&%PHONE

{batteries) {complete battery packs and inserts)

ICOM
PB2 (500mah @ 7.2V). .$33.00 CELLULAR BATTERIES ATT
NeRC sres. B PB5 (500mah @ 72V).........$44.28 AND ELIMINATORS el e el
*1(5) (1200mah @ 13.2V). $63.00 MOTOROLA Nre %mzoo MR 1 G
Eilbioohic *8(S)(1200mah @ 96V). .. .$59.00 PANASONIC oma 38
PVBPO (12V @ 233mps) $35.95 base charge only, one inch longer MITSOl:(l:ISHI COBRA ,
LCS2012-VBNC .. 83895 KENWOOD (555.00) CP-100, 200, 300, 400, series. .....$ 8.00
LCSZO12 BVBN .. $3695 KNB-1 (soomah @ 108V) 33900 NEC CP-464$ to CP4755 senes....... 3 9.00
KNB-4 {2200mah @1y).. .$65.00 NOVATEL PANASONIC
RCAHITACHI PB-1 (1100mah G 12V)......... $64.00 NOKIA-MOBIRA KX-T3805, POP-25F301A.. ... $11.00
\F,ﬂgsc'“ ves.. s DIAMONDTEL K¥-series most models. $ 800
' B FNB-2 (S00mah @ 11V). s2000 | TECHNOPHONE [
SONY "*FNB-10(600mah @ 7.2V). ... .$30.00 MOTOROLA-FLIP PHONE SSPS0....... $ 9.00
NP2 $32.95 ":,'jg']g((ss’o‘g""",f‘%hﬂ@w”v" g SERIES UNIDEN
) ' : mah @ 12y). ... . 544 AUDIDVOX L
NPSS.... - 53295 EX-series most models. .$ 8.00
FNB2(S) (600mah @ 12V). ... .. .$49.00 - i
“*same size case as FNB-12 XE-series. pdarie - g g - 3119100
(= D e ble 0 ange 0 0 e =8 == ]
£ ey ) e - e
0 [ ] s »
Qe ~ [ 4
0 BA D OR 60
8U0) 442-4 OR - . G Ny

CIRCLE 347 ON FREE INFORMATION CARD

MGl CABLE TV

NEEDS NO INTERNAL CARD

2708 (3 suppty) 2804 2816A
2758, 2716 28644, 28256°
27C16, 2516 ,
2532,"2564° icr roll
68764 ,68766° 8741A°,8742°
B G drae
27644, 27C64 8751" 87C51* convel‘tel‘s—nescrammers
1 *Socket Adapter R t c t I
g PR OIS
. . agrams Include
CONNECTS TO YOUR SYSTEM'S, Accessorles
PARALLEL PRINTER INTERFACE
+ A FULL FEATURED, EASY-TO-USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACHINE ™
e e v L * Guaranteed Best Prices »
« ALL SYSTEM COMPONENTS FIT NEATLY INTO CASE FOR TRAVEL OR STORAGE (]
SYSTEM SOFTWARE COMMANDS * 1 Year Warranty—C.0.D.’s »
* PROGRAMEPROM(S) « SAVE EPROM(S) OR + COPY EPROM(S) . T
FROM DI « VERIFY EPRO!
5 SEAgE%ssl'éH'tEmTo 3 PR8GRBAM EPRgM(S) ERASED irom * lmmedlate Shlpplng *
gl o o - G ehnous) | SELIEY EYCE e * FREE CATALOG *
BUFFER EDITOR HAS 18 BYTE LEVEL COMMANDS FOR DETAILED OPERATIONS

SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, $239 Ca” or Write
TO ORDER SEND CHECK, MONEY OROER, WRITE OR CALL:
MILFORD, OHIO 45150 CAR['E) i i i
(513) 831-9708 Miami, Florida 33186

CONNECTING CABLE, OPERATION MANUAL & SOFTWARE
TRANS-WORLD CABLE CO.
ANDRATECH
L CALL OR WRITE FOR MORE INFO. = ADD $5.00 FOR SHIPPING - $4.00 COD » % 1-800-442-9333
'

SOFTWARE AVAILABLE ON 3 1/2° OR 5 1/4° DISK |
e P.O. BOX 222 MASTER 12062 Southwest 117th Court Suite 126
32 RE-SHOPPER




Call for Outstanding Pricing on Tailored Computer Systems

MODTHERBDARDS - XT - 286 - 386 - 486
XT, Bmhz Turbo, 8. 640 Max, 8 slots. W/BIOS & CPU
XT. 10mhz Turbo, 8 640k Max, 8 slots, w/BIOS & CPU

3

r
OUR BEST SELLING VLSI 12MHZ MOTHERBOARD

12mhz 286, Qws, to 4mb, 8 slots, AMI BI10S, Baby size 139
AT, 286-12, Baby S2. Ows. & 10 4mb, NEAT CHIP, EEMS, Shad 239
AT, 286-12, Baby SZ, Ows, & to 8mb, NEAT CHIP, EEMS, Shad 245
AT, 386-1 65x, Baby Sz, Ows. & to Bmb, NEAT CHIP. EEMS, Shad 365

AT, 386-25/33, 32k Cache, Baby Sz, Bws, to 16mb. B Slots, AMI B10S.1139/1375

CONTROLLERS
FOC-2. 360K/720K. XT Only 1“4
LONGSHINE FDC +, 360K 720K/1.2mb/1.44mb XT/AT n
| SUPER FDC, Control 4 Internal Ortves, XT/AT
| AN Drive Types 3
. — .
COMPACTICARD 11, 4 Orves, 360K 720K/1.2mb 1.44mb 94
COMPACTICARD W, Co-Exist. Ciris 2 Dr, Al Types 7
COMPACTICARD ¥, 4 Or, All Types, Co-Extst or Stand Alone Boat From
Any Drive, Easy Instailation 12
LONGSHINE 6210 HO, Cirls 2 /D, MFM, XT Only 43
WESTERN OIGITAL XT-GEN, Ctris 2 HD, MFM. XT 83

WESTERN DIGITAL 27X, Cirls 2 HO, RLL. XT 61

WESTERN DIGITAL 1003-MM2_ 2FD/2HD, 2:1, MFM_ AT 102
WESTERN DIGITAL 1006-MM2, 2FD/2HD, 1:1, MFM_ AT 16
WESTERN DIGITAL 1003-SR2, 2FD/2HD, 2:1, RLL. AT 129
WESTERN DIGITAL 1006-SR2, 2FD/2HD, 1:1, RLL. AT 142
LONGSHINE 6220, 2FC/2HD. XT Only 7%
LONGSHINE 6622, 2FD/2HD, 1:1, MFM, AT 79
WA-3, 2FD/2HD, 2:1. MFM, AT 7%
WA-6VR, 2FD/2HD, 1:1, RLL, AT 85
WA-6, 2FD/2HD, 1:1, MFM, AT n
OTC 7280, 2FD/2HD, 1:1, MAM, AT 99
DTC 7287, 2F0/2HD. 1:1, RLL, AT 1K)

POWER SUPPLIES
150w XT, Standara Size for PC/XT Systems 3¢

150w XT. UL Approved 45
200w XT, Standard Physical Size tor PC/XT 48
200w XT, UL Approved 52

220w AT, Standard Physical Size for IBM AT 54

220w AT, UL Approved 62
FLOPPY DISK DRIVES
TEAC 360K, 5-1/4, FD55BR, Black/Biege, (Best) 66/68
TEAC 1.2mb, 5-1/4, FD5S5GFR. Biege/Black, (Bes! 78/80
TEAC 720K, 3-172, FD2355F, with 5-1/4 Kit, Biege Only 66
TEAC 1.44mb, 3-1/2, FD235HF, with 5-1/4 Kit Biege 78
FUJITSY 360K, 5-1/4, M2551A, Black Biege 6365
FUJITSU 1.2mb, §-1/5, M2553K, Biege 73
TOSHIBA 720K, 3-1/2. ND3525, w Kit, Black Biege 69
TOSHIBA 1.44mb, 3-172. ND3565, w/Kit, Black/Biege 80
MINI MICRO 1.2mb, 5-1/4, MMFD-560K , Biege Mtg Samsung )
HARD DISK DRIVES

40mb, RLL, Mini-Micro—Mfg. by Samsung. 3.25 HH w/5.25 kit, 35ms . 239
40'60mb, MFM-RLL, MITSUBISHI MR535, 5.25 HH, less than

28ms Shockmounted, Voil Coil. Surtace Mounted Technoiogy. 347

SEAGATE

20mb, MFM_ ST-225, 5.25 HH. 65ms * Or. Only/ wictir 205/259
20mb, MFM, ST-125, 3.25 HH wr5.25 ki, 40ms/28ms 235280
20mb, ALL, ST-225R, 5.25 HH. 70ms ~ Dr. Only: wictrl 199243
30mb. RLL, .ST-238R, 5.25 HH, 65ms * Dr. Doly/ w'etrl 2197282
30mb, MFM. ST-138R, 3.25 HH w’5.25 kit, 40:28ms 288299
30mb, MFM, ST-138, 3.25 HH w’5.25 kit. 40ms/28ms 294/312
40mb, RLL, St-250R, 5.25 HH, 70ms w/ controiler (XT) kird
40mb, MFM, ST-251, 5.25 HH, 40ms/28ms 315
40mb, MFM, ST-151, 3.25 HH w/5.25 kit, 24ms 394
60mb, RLL, ST-277R-1. 5.25 HH, 28ms (65mb) 388
80mb, MFM. ST-4097, 5.25 HH, 28ms 585

VIDED DISPLAY CARDS
MONOCHROME GRAPHICS Card, w Par. Port, LPT1 2

MONOCHROME GRAPHICS Card, Parallel Part, LPT1-2 or 3 2
DUAL VIDED Card Atlows 2 Moniors to Run on a Singie Card 75
DUAL MONO COLOR Graptucs Card, 2 in one Card 3
CGA Color Graphics Adaptor, No Printer Port 24
EVEREX ENHANCER, 640x350. No Printer Port 12
SUPER EGA OEM, 800x600, Auto Switching 75
VGA GRAPHICS 800x600 SUPER VGA 1024x768 1681t 12
VI P AT, 800x560, BB1t, 256 179

AT1, OEM, 1024x768, 16Bn, 256K, (VIEW PERFECT) 205
ATI VGA. OEM, 1024x768, 16Bit, 256K . w Mouse, (VP)
VGA 800x600 (Oak), 1681t

MBS . .
MOBILE BABY SITTER {
Portable Wireless »

ALWAYS aT

A DISCOUNT

Quality & Service to the Smart Mail Order Shopper for over 4 Years

MONITDRS
ALL OEM MONITORS MANUFACTURED BY SAMSUNG
MONOCHROME

127 yundar 1200 720x348, Amb T/S 7%
12° MM OEM 1252, 720x350, AMB., Tilt & Swrvel 79
14" MM OEM 1457, 720x350, AMB_‘Wnt, Flat Scr, T/8 "2
14° VOLTRON GM-1489, 720350, AMB./Wht, F/S, 1. 10
14" EVERVISION, 720x350, Amb., Flat Screen, T/S 130
147 MMM OEM MM1464K, 640x200, .52 Dot, T/8 229
14" MM OEM MMM 1464W, 640x200, .41 Dot, T/8 244
14" MM OEM 1453M, 640x200. .31 Oot. Tilt & Swivel 349
14" RELYSIS RE-5154, 640x350, .31 Dol, (Best Value) kit
14° NEC 3D, 1024x768, .28 Dot, Analog TTL.T/§ 649
147 VIEW PERFECT VP3 1024x768,.29 Dot SONY Tube,Sham 539
147 RELYSIS RE5155, 800x600, .31 Dot, ATTL, T/S4 495
14” VIEW PERFECT VP-2, 640x480, .29 Analog, T/S 349
147 RELYS:S RE-9513, 720x480, .3t Dot, Analog, T/S an
147 MM OEM 14681, 720x400, .31 Dot. Analog, T/8 an
147 NEC 2A, 800x600, .31 Dot, Analog. Tilt & Swive 545
IN?UT/DUTPUT - MULTIFUNCTION CARDS
SERIAL Card, 2 Parts, 2nd Port Opt., COM 1 & 2(For XT) 13
SERIAL Card_ 2 Parts, 2nd Port Opt.. COM 1-4 (XT) 1821
SERIAL Card, 4 Parts, 3r¢ & 4th Port Opt, COM 1-8 {XT/AT) 5995
2nd SERIAL Port Opt.—Cabie & Chip Set-—Pin Conmector Config. required
for proper cable XT/AT 1015
PARALLEL PRINTER Card, LPT1 Onty/LPT 1-2-3 {XT AT) 915
GAME CARD, 2 Parts, Allows Aftachment of 2 Joysticks 1
CLOCK Card, Calendar & Clock Only, Fits into A Slotiprimanly XT) 1?2
AT1/0 #1,1 Ser, 1 Par, 1 Game, COM 1.4, LPT.1-2 2
AT 1O #3, 2 Ser, t Par, 1 Game, COM 14, PLT1-2 27
AT /0 #4 2 Senal, 2 Paraliel, COM 1-2, LPT1-3 35
/0 PLUS, Cioch, Calendar, Parallel, Seral, Game {lar XT) 7
384K MULTI I/D, 0. To 384K, Cal, Clk, Ser, Par. Game (XT) 69
MULT 170, w/Floppy Cllr, Cal, Ser. Par, Game (XT) 3
SUPER MULTI L0, w/Floppy Ctir—Controis, 360/720K
1-2 anc 1.44mb FOO, Cal, Cik, Ser, Par, Game Parts (XT) 59
BARE BONES
XT
10mhz Oesktop Barebone Sys.. XT/AT Like Case. 107 K/B. 150w P/S.
Floppy Ctir. 36C Floppy Drive, 256K Memory 279
AT 286
12mhz 286 Desxtop Barebone System, 0 to 4mb M/3, @ Full
Size AT Case, 220w P;S, 101 Enhanced Keyboard, Fioppy/Hard
Drive Contolier, 1.2mb Floppy Disk Drive 499
MODEMS
1200 GVC, Intemal, with PC TALK lli Software 45
1200 EVEREX. Internat, with BITCOM Sottware 74
1200 GVC, External, with PC TALK Il Software 59
1200 GVC, Externai Pocket Modem i
2400 OEM ZOCM._ Internal with PC TALK il Softwars 9€
2400 EVEREX. Internal with BITCOM Software 136
2400 OEM Z00M. External with PROCOMM Softwars 105
2400 GVC, Externa!, with PC TALK W Software 109
2400 GVC, External, with PC TALK lll MNP Class § 185
2400 EVEREX. External, with BITCOM Software 199
SOFTWARE
MS 00S 3.3 WGW Basic, DEM Version 59
MS DOS 3.3, Actual MICROSOFT B4
MS DOS 4.01 W/GW Basic, OEM Ver Shm-—No Basic Manuat 68
MS DOS 4.01 WiActual MICRSOFT Shm—~o Basic Manual a2
MOUSE - TRACKBALL - SCANNERS
OMOUSE X-30% Stream Line 2 Button Serial u
(OMOUSE X-30#t Stream Line 2 But Senai Deiuxe w DR Halo 3
QMOUSE X-30S Stream Line 3 Button Seral 25
QMOUSE X-303 Stream Line 3 But Senal Deluxe wDR Halo k)

GENIUS GM-6CDC.OR Halo Il 2/3 But Operation, 350- 1050 Res. . 8-25 Pin Adp.38

GENIUS GM-BX. OR. Halo 2
LOGITECH C-8 Pop-Up DOS SW, 50-19,000 Res, Ser/Bus 75/85
MIGHTY TRACKBALL, GTRONIX, DR Haio S/W, 9-25 Part Adaptor 49
LOGITECH TRACKMAN, 50-15000 plus DP1, 3 Button, Software, Ser/Bus = 85
Mouse Pocket. Store Your Mouse When Not in Use 3.00
Mouse Pad, Soft or Hard 3.00
Mouse Stage, added Stage Placed over K/8 for Mouse 9.50
PS72 Mouse Adapter 4.00
Joystick Magst 909 184 & CompaubleMagic 909A 1BM/Apple 1917

Dealers Wanted

Monitoring System
o~

With a push of the button. blow away dust, oxide particles
and simple dirt from hard 10 reach areas. Attach appropnate
adaptor trom tools fumisbed and Blow Master cleans VCR
heads. computer keyboards_ termmals, disk dnves, cam-
era optics and dozens ol other descate devices Includc.s

A 2 station, RF frequency monitoring system. Transmitter
unt plugs 1nto any AC outlet, mounts easily, receiver ex-
tremely hghtweight and compact. Comes complete with
belt chip and magnet for Jtchen use..300 ft. max of enlmg
distance. Uses 2 AA batteries. FCC approved 35‘95

ompute

2115 Old Oakland Road
San Jose, CA 95131

ALL-PURPOSE QUST CLEANER
with § SLIP.ON ADAPTOR TOOLS
BLOWS AWAY DUST PARTICLES
FROM. VCR'S - COMPUTERS

CAMERAS I\
No BLS

Racing Battery

stangargs.
brush attachment. 2 AA batt.{na included) 7.95

TECH SUPPORT
i ails. A
"M hig

This 7.2V 1200mAN batftery I1s a first grade battery from
the matched, twin stick sells, to the heavy duty Migh temp
silicone wire leads. First line racing parts bul'lgmahi&:!

One year warranty unless otherwise indicated. - *30 day warranty.
XT" AT" & IBM® Are Registered Trademarks of International Business Machines. - Prices are subject 10 change without nolice

31 Rebate per $100 on all phone orders (ex., $5.00 rebate for $500 order,

408-432-7380

8-432-7557 FAX 4

KEYBOARDS
MAXI-SWITCH B4 key (The Best) 42
MAX-SW(TCH 101 Xay (The Best) 0
KEYTRONICS 101 Key (Exceflent) 48

NTC SPECIAL 101 KEYBOARO Tactile/Click 12 Function Keys on Left Side. I
$65

Other Suppliers AD Price $99 Keyboards Our Price

— — =_=1|

84 KEY KEYBOARD, Non-click

2
84 KEY CHICONY. Tactile:Click 45
101 KEY Mon-Chck Capaciiive Tactile 12 Function Keys 40
43

101 KEY KEYBOARD Tactile/Click, 12 Function Keys

KT-30 101/102 KEY with Micrsoft Compat. (Serial or Bus) Trackbali Mouse,
20 DP1-6400 Vanable Resolution soae s 95
SPECIAL—OMNIKEY/PLUS KEYBOARD trom NORTHGATE—Too many
teatures 1o list, call or wnte for feature listing

CASES
DESKTOP CASES

XT SLIOE. Standarg PC/XT, 4 Exposed Dnve Bays 29

XT/AT Like, 2 Exp. Or, 2 int. Dr. LED/Reset'Key/Tucho 3

XT/AT Like, Flip-Top Case (Same as Above) 44

BABY AT_ 3 Exp Dr, 2 Int Or. LEO/RESETXEY/Turbo. XT s2. P/S 50
wiDigital Drsplay 58

AT STD Desktop, 3 Exp/2imt Or, LED/ResetKey/Turbo 52

AT DELUXE D7, Same as Above, Heavier Outy. Better Qual 54
wiDigial Dispiay 82

MINI AT DT, Attractive, w/200w P/S, 3x5-1/4 & 1x3-172 Exp Dr

Bays pius 1 Int 3-1/2 Hd Dr Bay. Fits AT & XT Sz M8 109
wiDigital Display (Less Int 3-1/2 Hd Bay) 19

FLOOR STAND VERTICAL CASES

VERT, wi220w P/S, 6x5-1/4 Exp Drives, Non Digital 0

wi260w UL Approved Power Supply 23

VERT, w/200w P/S, 2x5-1/4, 2x3-172 EXP Dr, 2x5-1/4 Int H/D Bays, Oig. Disp.199

VERT, w/220w P/S, 3x5-1/4 Exp Dr, 4x5-1/4 172 Ht o1 Dr, Digital Display . 215
wi2k5w PrS 259

MID Size VERT, w/200w P/, 3x5-1/2 & 2x3-1/2.Exp Dr, 2x3-172 Int Bay,

Fits XTSAT Size Motherboard, Oignal 149

MINI VERT, w/200w P/Sx 2x5-1/4/1x3-1/2 Exp, 2x3-172 Int. Fits XT M/B Onty.125
CABLES - MISC - ACCESDRIES

XT Hasd Qrive Cable Set. 1 34 Pin & 1 20 Pin Cable 395
XT Hard Drive Da.sy Chain Cable, For 2HD Connections 4.95
XT Hard Drive Data Cable, 20Pn Data Cable Only 3.00
XT Floppv Drive Cable, For 2 Fioppy Drive Connections 3.95
AT Cable Set, 3 Cables. 1 for FOD, 2 For Hard Drive $.95
Parailel Printes Cabie 6 3.9
Paraliel Printer Cable 6. Moided 4.95
Paraliel Printer Cable 10, Moided 5.95
Parallel Prnter Cable, Centronic 1o Centronic, 6 5.95
Serial Mudem Cabie, 6, Maie fp Femaie 4.95
Serial Mndem Cable, 10, Male to Femaie 6.95
AC POWER CORD, For Power Supply to AC Outlet 3.00
Y Cable, Adaplor to Expand No. ol Power Qutputs of P/S 3.00
Keyboarg Extention Cable, 6/10 2.953.95
Montor Expansion Cable 6/10 3.95%6.95
Serial Part Adaptor, 9 Pin Female to 25 Pin Male $.00
Gender Changer, Female to Femaie 3.50
Gender (hanger, Male to Male $.00
VGA Caties, 9 Pin to 15 Pin to 25 Pin 10.00
VGA Expansion Cable, Umiversai for Sony, NEC 9.00
Surge Protector, 6 Dutlet Power Stnip, UL Approved 6.95
Power Canter with Surge Protection, Sits Under Monitor 18
Battery Pack For AT Computer, Hold 4 AA Size Battenes 3.00
Speaker, 2-1/2 3.00
Speaker Hoider 2.00
AC Power Cord, Connects Between P/S and AC Qutlet 3.00
AT Railsm For Mounting Floppy/Hard Onves, Set of 2 3.00
XT Face Plates (Black), Covers Empty Orrve Bay 2.00
AB Switch Box, Specify Type of Connection 14.00
Orsk Drive Cleaning Kit for 5-1/4 Drives 6.00
Oisk Drive Cleaning Kit for 3-1/2 Drives 6.50
Pnnter, Keyboard, Miuse, Cleaning Kit 6.50
Pnnter Stand, Universal, Fits All Printers 6.00
Pnnter Stang With Paper Tray, Heavy Outy Wire Const 11.00
Prnter Stand With Enclosed Paper Tray 17.00
CPU Adj. Stand, Set Desktop Sys on Fioor in vert Posi 9.00

EB37S) Powertul soiid state ampiitier.

Features include.buil-in switch-

selectadle alarm siren, whistle,

ight, pistol gnp press 1o taik

\ switch, vol control, and shouider

& strap.8C cell battenes (not suf l
DELUXE MEGAPHONE iZQ.fg

WITH SIREN, WHISTLE & LIGHT |79t Ll
Bell Dia 918
wgt. 3% Ibs., wio Batt
Wattage 20W Max.
Ettect. Range 1200 Ft

432-8622

In Bus;ness Since 1985 - A membér of the Chamber of Commerce
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LEARN ELECTRONICS FROM VHS VIDEO TAPES!

At = UCANDO =

Uen?

your Knight Patrol™
e ot | Talking Home Alarm Kit
w B A high end alarm system at an affordable price!
Our Video Tapes ‘ .
. o I Features Include:
BMW Are Designed
. , .
Tio' Mike Tanttig Eacinonics | & 5r Cansor Zanas, 2 Anving heate” !
D g Fun and Easy! ¢ 2 Five Watt Audio Amplifiers
¢ Auxiliary Alarm
¢ PART 1-DC, 83 min........... $32.95 | e PART 5-AMPLIFIERS ¢ Real Time 24 Hr. Clock
Electronics and You—VT-201 S D . eeeneerrneeeennnns $32.95 |
o PART 2-AC, 71 min $32.95 Electronics and You—VT-207 : 1s'rlg|;'ggr| Memc::y (v:rg::’statu:) —
L s el 2 v iR o 1] agnostics ormance onitorin
Electronics an,cl You—VT-202 ¢ PART 6-OSCILLATORS ¢ Mlcroprc?cessor Controlled :
« PART 3-SEMICONDUCTORS Sdmin...........oo.ooiii $32.95 * Expandibilig & 50 mueh MORE!
4T min..................... , s32.95 ERnstoacs and, Yan—ViEZHE I Avaliable as a klt or pre- ’ |
Electronics and You—VT-205 e VCRM AlN’]‘EN ANCE & REP Aslgz . ::i;':;k!:.cs;:d”'?’v l(;:; Z?EE A1l |
o PART 4-POWER SUPPLY VE203—54 1080 o oo puxd 400 RS ‘ peripnersis s also availabis
SSmin...............oonn.... $32.95 | * INTRODUCTION TO VCR REPAIR | 5220 plus $10.50 S&H. (Ca.
Electronlcs and You—VT-206 VT-204—110 Min............. ..$59.95 resldents add 6.75% tax).
S i s Y
R CA:)L TOLL FREE AT 3 " Puladin Clectronics (24
E 1-800-678-611 v
ORD ND -
! or A CARD &
Ny mail check or money order to: MASTE:PTED “qUe protect pour castle’
UCANDO VIDEOS AcC L |
P.O. BOX 928 + GREENVILLE, OH 45331 CIRCLE 343 ON FREE INFORMATION CARD

LEARN T
CLEAN/MAINTAIN/REPAIR

FAX MACHINES

HUGE NEW UNTAPPED MARKET!

Double your income!

Computer maintenance/service
- a $10 billion industry.

If you are presently servicing TVs, VCRs, camcorders or any other electronic EARN
equipment, compuler repair can double your income. $65/HR! =

National research resulls indicate that computer technicians bill out at double the -
hourly rate of electronic equipment technicians.

Tech-Serv can put you into computer repair quickly, economically and efficiently
and with @ complete support program including @ proven marketing plan.

We provide:
RECOGNITION TRAINING
Nationally recognized trademarks and Hands on fraining: IBM, Compaq, Apple,
logos give you immediate recogpnition as and compatibles at 3 separate levels:
a professional computer repair specialist level 1: * 80868088 Based Machines
by being a Tech-Serv Authorized Computer DOdS System Configuration . =
; ; and upgrades
RAPENAADNF 7 s o ghin level 2: 80286/80386 Machines, Letter Over 8 million Fax machines in homes/offices —
DOCUMENTATION Quality and Laser Printers | predictions are for over 25 miilion by 1992!
We provide manuals, schematics, documen-  Level 3: System Networks Configuration, ,
tation and advanced diagnostic software. installation and Repair B~ Work trom your home/van )
‘B Home study program gets you started servicing fax
NEW HARDWARE FINANCING machines in 2 weeks|
CPU's: IBMLAppIe, Compo% and others.  Available for qualified businesses. g :o :pecia‘lj ;oolls/:qul.prr}ent needed - no need for a
Al Ll ackground in electronics

Printers: Okidala, Epson, HF Lasers and - oygp 165 DEALERS WORLDWIDE (B Earn additional profits selling fax supplis|
others at huge discounts. : h i

Find out why more and more electronic = Fax machines are not cheap - theretore, you can get good
PARTS & BOARD REPAIR professionals are adding computer repair to $§ for the repair.
Single source for parts and board repair. their businesses or starling their own com-  Average Fax machine requires professional service every
24-hour express turnaround. puter repair businesses. 18 months.

® Home study training program includes full Instructions

- 5 on EVERY ASPECT of Fax malntenance/repair. FULL
CO" TeCh Serv Of (2 l 2)967 I 865 now. COVERAGE of how to set up your home-based service
tec h AUTHORIZED DEALER business.
S e r\. t:mF :‘Eaiogzggylzsas
L] - - .
SERVICING THE WORLD OF MICROS Or write to: Viejo Publications, Inc.
©1989 Tech Serv Corp. 253 West 28th Street, New York, NY 10001 3540 Wilshire BL. #310

Dept RES Los Angeles, CA 90010
34 RE-SHOPPER CIRCLE 349 ON FREE INFORMATION CARD




B. 6. MICRO

-

L5323
LS3s53
LS3s7
LS363
LS365
L5367
LS368
L8373
LS374
LS375
LS3ry
LS378
LS390
LS393
LS399
LS541
LS645
L5646

L LS670

.50

261832
25082569 1

NETWORK

$25.00
(LAN) NETWORK

[
33

o
o

3hzgEhabrisnRy

N

BE2BR8BAs

&8

J5
.50

WE ALSO CARRY

POWER SUPPLIES
748
74ALS
74F
74HC
74HCY
cMos
LINEAR
UART
280
PROMS
CRYSTALS
DIP SWITCHES
OSCILLATORS
DRIVES
VOLTAGE REGULATORS
F.D. CONTROLLERS
CLOCK CIRCUITS
DRIVERS
REGEIVERS
CRT CONTROLLERS

MUCH, MUCH MORE!
CALL OR WRITE FOR

FREE CATALOG.

6500

6800

1.40
2.50
3.00
2.95
2.75
2.50
1.25
220
2.20
175

6800
6802
6803
6805
6809EP
6809P
6810
8845P
68458
6850

6852
6860
6868
68A0CEP
68A4(
6BAS:
68B0¢
68B 19
68845
6885«

3.50
3.95
3.00
1.29
4.00
3.00
4.00
2.00
4.95
4.00

) THREE CHIP SET

1488, 1489, 16450
B.G. SPECIAL
$6.50

VOLTAGE REGULATORS

.60

60
35
.30

75
.40
.25
.35

LM3I7K
LM3?T
LM337T
78057
78MOST
7806T
7808T
78107

140
.50
S50
.35
.25
.28
.50

.28

7815K
7818
78247
78757
7905K
79057
TOMOST
79127

DYNAMIC RAM

1.50
.70
80
40
.75
.90
.90
125
1.50
178
275
225
2.55
3.05
175

2108-4 BKX1

2118-4 16KX1-5Voi:

4027-4KX1-250 n.s.

4116-16KX1-250 n.s.

4116-16KX1-200 n.s.

4116 16KX1-150 n.s.

4164-64K 200 n.s.

4164 150 n.s.

4164 120 n.s.

4164-100

TMS4416-16KX4-150 n.s.

4464-150

4464-120

4464-100

41256 150 n.s.

41256 120 n.s.

41256 100 n.s.

41256-80

41256-60

1 Meg - 100 n.s.

1 Meg - 80 n.s. 8.35

414256-80 n.s. 256 x 4 9.00
SIPPS & SIMMS AVAILABLE

STATIC RAM

2016-2KX8 200 n.s.
2101-1 - 256X4 500 n.s.
21L02-1 350 n.s.
2102AL-4 L.P. 450 ns.
2111-1 256X4 500 1.8.
2112A-2

2114L-3 1K X4 300 n.s.
2125A-2 1IKX1 70 m.s
2147 aKX1

8116P-4

6117

6264-15

62256 32KX8

EPROM SPECIAL

We bought 8 large quantity of 2708s,
27168, 25328, 27338, 27648, 27128
and 27256 from 8 computer
er who redesigned thelr
bosrds. We remcved them from
sockets, erased and veritled them,
and now we offer the savings to you.
Compiete satistaction guaranteed.

Your Cholce
127
173
2.0)
202
225
3.2)
3.85

2708
2716
2532
2732
2764
27128
27258

10/8.00
10/15.00
10/17.50
10/17.50
10/20.00
10/27.50
10/32.50

We Also Have New EPROMS

8000/80000

8031 2.95 (16450) 6.50
8035 1.00 (16550)  12.00
8039 1.00 8251 1.10
8085 1.55 8253-5 1.75
8086 1.55 8254 1.80
8087 87.50 8255 1.50
8087-1  167.50 082855-5 1.75
8087-2  127.50 8257 1.50
8088 2.70 B259A 1.85
80C98 40 8259C-5  2.10
8155 225 8275 10.95
8156 2.25 8279 2.25
82024 8.00 8284 1.49
8212 1.25 8286 350
8214 2.00 8287 2.49
8216 1.25 8288 3.50
8224 1.25 8530 3.00
8228 1.75 8741 7.00
82375 2.80 8748 7.00
8243 1.75 8749 7.00
8250 2.95 8755 7.00

P. 0. Box 280298 Dallas, Texas 75228
(214) 271-5546
FAX (214) 271-

2462
TEXT TO SPEECH BOARD
PC/XT COMPATIBLE.
MAKE YOUR COMPUTER TALK!

CE

ASSEMBLED & TESTED
AD) $3.50 SHIPPING $6995
& HANDLING
A VER{ POWERFUL AND AMAZING SPEECH CARD. USES
THE NEW GENERAL INSTRUMENTS SP0256-AL2 SPEECH
CHIP AND THE CTS256A-AL2 TEXT TO SPEECH
CONVERTER,

THIS SOARD USES ONE SLOT ON THE MOTHERBOARD
AND FEQUIRES A COM SERIAL PORT. BOARD MAY ALSO
BE USED IN A STAND ALONE ENVIRONMENT (EXTERNAL
POWER SUPPLY) WiTH ALMOST ANY COMPUTER THAT
HAS 2 RS232 SERIAL PORT. TO USE THE BOARD iT IS
ONLY NECESSARY TO SEND ENGLISH TEXT TO THE
RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO
ALLO™ YOU TO SEND DATA TO THE BOARD; THE SAME
AS YOU WOULD SEND DATA TO AN RS232 SERIAL
PRINTER. YOU CAN SET UP BATCH FILES THAT wilLlL
MAKE YOUR COMPUTER GREET YOU WiTH “GOOD
MORNMNING MASTER,” ETC.EVERY TIME YOU TURN IT ON.

DEMONSTRATION SOFTWARE AND A LIBRARY

BUILLING PROGRAM ARE INCLUDED ON A 5% INCH

PC/XT DISKETTE. FULL DOCUMENTATION AND

SCHEMATICS ARE ALSO INCLUDED.

FOR INFORMATION ON A LOW COST SPEECH

SYNTHESIZER SYSTEM FOR THE VISUALLY IMPAIRED,
FOR ABOVE

PLEASE SEND FOR FREE PACKET T.M.1.
ADD $2.50 SHIPPING & HANDLING $1 9

IBfA PC. XT COMPATIBLE KEYBOARD

ST2ZND ALONE POWER SUPPLY

IBM, PC, XT COMPATIBLE KEYBOARD

CHEAP PRICE
EXCELLENT QUALITY

COMPU TER MANUFACTURERS EXCESS.
BRANMD NEW UNITS MANUFACTURED BY HONEYWELL.

COILZD CONNECTING CABLE.

HAS SAME MAKE AND BREAK CODES AS STANDARD PC,
XT KEYBOARD.

WORS FINE WiTH CLONES ANC COMPATIBLES.

ADJL STABLE REAR ELEVATION CONTROL (3 LEVEL).
ORIGINAL COST IN EXCESS OF $65.00 EACH.

$19°% or 3/%475°

Add $3.00 each for shipping

SOCKETS BAUD RATE
Low Profile SOLDER TAIL GEN ER ATOR

6 Pin 14/1.00

8PIn  13/1.00 6.50
™ Pin 13/1.00
B Pin  13/1.00
®BPn  13/1.00
0 Pin 13/1.00
a2 Pin 13/1.00
4 Pin 8/1.00

NS16450
16550 12.00
BR19%41 2.00

1945(WD8136M-00)

8 Pin 7/1.00
20 Pin 7/1.00

BUY $10
GET $1.00 - FREE CHOICE

THAT REALLY WORKS! COME116

CALL OR WRITE
FOR DETAILS.

78127
7812CK
78M12T
78157

T912K
7915K
LM3L0K
T8HCSK

.50
30
3.35
3715

40
1.00
.25
.30

80286-8 MLCC 8.50
80287-8 191.50
80287-10 221.50
V-20-10MHZ 6.50

INS8250
MC 14411

TERMS: (Unless specified elsewhere) Add $2.50 postage, we pay balance. Orders over $50.0C add 8%¢ for insurance. No C.0.D. Texas Res. add
8%% Tax. 90 Day Money Back Guarantee on all items. All ‘tems subject to prior szle. Prices subject to change without notice. Foreign order - US funds
only. We cannot ship to Mexico. Countries other than Canada, add $4.50 shipping and handling.

6/90
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= AMIGA-Commodore AMIGA
Chips...Parts...Upgrades

65260 N ETot T b T3 & sl AT A KT AT TS $12.25
T o G J0 0 D e Do GO e oo apapt $14.95
6581 o S T DA TN ST o LA R $11.25
PLA(82S100)........ccvviiirnniinnnnns $12.95
AlI90TROomMSs .........coiiiiiivienenn. $10.95
41256120 .. ..ot e $2.95
A501-512KRam ........................ $99.50
*Fatter/Super Agnus..................... $99.50
8362Denise ..........ciiiiiiiiien $39.95
8364 Paula................couiiiiinnn.. $49.94
BS20/A) s TS T s e 1 Nawad F- & Vi $17.95
1.3 KickstartRom ...................... $27.95
256" @100, - e s S caueris bt A T sl 3 $9.50
TMEG X 1120 .. ..o $9.40

*Includes Chip Puller (many others in stock)

| Commodore Diagnostician $6.95 prepaid .

e NEW, POWERFUL e
REPAIRABLE C-64 POWER SUPPLY

® 13-month warranty

e Complete schematic included $23.95
® External fuse—runs cool PLUS
e UL Approved UPS

® Heavy duty—perfect for “packet radio”
e Conservatively rated @ 1.8 amps
® Made by Commodore sub-contractor

Amiga Upgrade..New 1 Megabyte “Fatter AGNUS” Chip 8372

§99.50 with simple step'step 10 min. Instructions and chip puller. '
SEND FOR CATALOG ON EXCLUSIVE NEW PRODUCTS

THE GRAPEVINE GROUP, INC.
35 Charlotte Drive, Wesley Hills, N.Y. 10977
E 1-800-292-7445 o (914) 354-4448 |
FAX (914) 354-6698 \

Dealer Prices Available

e

Prices Subject To Change

Motorless Motion!

Robotics! Engines! Inventions!
Thin Shape Memory Alloy wires
contract like living muscle when
electrically activated.

Space Wings - Sleek silver wings
flap silently using only S cm of
SMA wire. Assemble this futuristic
kit in under an hour. Stands 15 cm
high. Perches on your PC or desk
lamp. Annoys cats. With printed
circuit board, parts, info on SMAs,
and complete instructions. Runs on
two AA batteries (not included).

3-001 Space Wings Kit $19.95

Send a business size Self-Addressed Stamped Envelope for latest catalog.

Order Today - Send check or money order (sorry no credit cards).
CA orders add 7.25% tax. All orders add $4 P&H ($8 to Canada).

Mondoetronics « 2476 Verna Ct. _
San Leandro, CA 94577 « USA ¢

CIRCLE 337 ON FREE INFORMATION CARD

4-Piece Electronics Pliers Kit
# U.S. Made + Lifetime Guarantee
Finest quality alloy steel pliers with
color-coded cushion grip handles.
Includes 4-1/2" miniature diagonal
cutter, 5-1/2" diagonal cutter, 6-3/4"
chain nose with cutter, 4-3/4” miniature
chain nose and vinyl roli pouch. Charge
Visa, MasterCard, American Express or
send check or money order.
RES -82 Pliers Kit . . . $39.00

We pay the shipping charges.

JENSEN TOOLS INC.
7815 S. 46th St. Phoenix, AZ 85044 « Phone (602) 968-6231 « FAX (602) 438-1690

CIRCLE 338 ON FREE INFORMATION CARD

American Heart Y/
Association

Are vyou in

THE ULTIMATE
PERSONAL

Dllac

Molded Plastic Case

Shipping & Handing
Also Available

D][ acr 4995

AC with internal 2 - 8 minute
timer and time out beeper.

olle . 49%

Battery powered for 100 cycles.
Intarnal 2 - 8 min. timer, 0
Optional AC adaptor. 7

WALLING CO.

4401 S. Juniper « Tempe, AZ 85282

« Shint Pocket Size

UV ERASER

95 - Erases most EPROM'S/EPLD's in 3 minutes
A 4 = Handies all sizes up to four at a time
+ Regulated lamp output for uniform
Add 3% erase time

Dealer inquiries welcome.
6 month unconditional guarantee.
Order direct or call for dealer near you.

(602) 838-1277

On a Student Loan?

If you're in default on a
guaranteed student loan (FISL,
GSL, Stafford, SLS, or PLUS
loan), you may be eligible for
a special program that lets you
pay it back without penalty or
collection charges.

+ Auto Stant

You must pay your loan in full
by August 31, 1990 to take
advantage of this special
program. For information,
call the guarantee agency that
holds your loan, or call the
U.S. Department of
Education’s toll-free number:

(800) 333-INFO

1-800- 338-9813
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WIUSICAL NBON
DANCING
PLASMA FIRE™

Brightly lit columns of colorful
plasma move up and down with

PLASMLA
FIRE
SABER™

Becomeitne the intensity of sounds and
Lord of your Galaxy music picked up by the
or the Hit of the Party! e Mounts Anywhere built-in microphone.
¢ 26 Inches Long!
» 12VDC/115VAC Operation
Length of visible plasma fire field is controlled by your ¢ Adjustable Sensitivity
touch. Creates a bizzare and spectacular effect. e Available in Star Fire Red,
Available in Star Fire Red, Photon Blue, Nova Purple, Photon Blue, Nova Purple and
and Phasor Green. Please specify color. Phasor Green (please specify)
PFS20 FIRE SABRE (battery not included) ............ $89.50 DPL20 DANCING PLASMA ...........ccinviennens $99.50
PFS2K EASY TO BUILD KIT - Excelent Sciencs Project! . . . . . $59.50 DPL2K EASY TOBUILDKIT ......ouvvnvnnincnenes $69.50
Quantity 10-24 25-99 100+ 1,000+ Cuantity 10-24 2599 100+ 1,000+
Discounts $4500 $4000  $3500  Prics on Req : Discounts $5200 $4700  $4000  Price on Req

for Gandem, Wallweys | Decor [H] LITE NzoN™
PLASMA STIK LITES
Experience the mystifying ] ST LITES

beauty of Available in:
PLASMA STIK LIGHTING™

Brightly lit columns of colorful neon for
enhancing, lighting or decorating.

*Garden Green Available in-
Highly Efficient Cold Cathode *Pool Blue * Star Fire Red
design uses UL lo volt adapter. *Walkway * Photon Blue
White * Nova Purple
e Safe, Easy to Install - *Warning Red ¢ Phasor Green

¢ Mounts Anywhere
e Lightweight, Durable
 Actual 26 inches in Length
* Special Effects - Strobing
* Low Voltage Operation

simply push into ground
* Weatherproof,
durable construction
¢ Economical to operate -
less than 2 watts

Basic system includes one STIK LITE and a power SRS

adapter capable of driving up to 3 extra "AD-ON's".

Buy extra STIK LITE as needed. Specify color(s). DNE10 DECORNECN . ... cevnevreenrnnnnenrnns $79.50

STIK Basic System, 1 Stik Lite ONE1K EASY TOBUILDKIT ......ovvnerneininnnnn $59.50
with power adapter for 3 AD-ON's ................. $49.50 Quantity 1024 2599 100+ 1,000+

EXTRA STIK LITE AD-ON's, Each .................. $29.50 Discounts $3000  $3500  $30.00  Price on Req

Most products on this sheet are made possible through a recently obtained patent for single ended energizing of neon display signs and
lighting systems. Ref U.S. Patent #4,742,278. All requests for quantity or dealer discounts are weicome. You may fax us at 603-672-5406.
Phone orders 800-221-1705 or 603-673-4730 for 24 hour service. Call 603-673-6493 for information.

FAX ORDERS: 1-603-672-5406 | PHONE ORDERS: 1-800-221-1705

INFORMATION UNLIMITED P.O. Box 716 Amherst, New Hampshire 03031 603-673-4730 ORDERS: 800-221-1705
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USE R-E SHOPPER CLASSIFIEDS

READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND
SELLERS AND TRADERS

INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO

The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

RATES

Our classified ad rate is 40¢ per word. Minimum charge is $6.00

per ad per insertion (15 words). Any words that you want set in
bold or caps are 10¢ each extra. Bold caps are 20¢ each extra.
Indicate bold words by underiining. Words normally written in all
caps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number is one word.

CONTENT

Al classified advertising in the R-E Shopper is limited to elec-
tronics items only. All ads are subject to the publisher's approval.
We reserve the right to reject or edit all ads.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by June 11 will appear in the September,
1990 issue that is mailed on July 10. No cancellations permitied
after the closing date. No copy changes can be made after we
have typeset your ad. NO REFUNDS, advertising credit only. No
phone orders.

\

AD RATES: 40¢c per word, Minimum $6.00.

Send your ads with payment to:
Radio-Electronics SHOPPER, 500-B Bi-County Blvd. Farmin

100 — Antique Electronics 270 — Computer Equipment Wanted
130 — Audio-Video-Lasers 300 — Computer Hardware
160 — Business Opportunities 330 — Computer Software

190 — Cable TV 360 — Education
210 — CB-Scanners 390 — FAX
240 — Components 420 — Ham Gear For Sale

gdale, NY 11735

450 — Ham Gear Wanted 630 — Repairs-Services
480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment
510 — Miscellaneous Electronics Wanted ~ 690 — Security

540 — Music & Accessories 710 — Telephone

570 — Plans-Kits-Schematics 720 — Test Equipment
600 — Publications

CLASSIFIED AD COPY ORDER FORM

Ad No. 1—Place this ad in Category #

1-$6.00 2-$6.00 3-$600  4-$6.00
5-$6.00 6 - $6.00 7-$6.00 8- $6.00
9 - $6.00 10-$6.00  11-$6.00 12 - $6.00
13- $6.00 14 - $6.00 15 - $6.00 16 - $6.40
17 - $6.80 18-$720  19-$7.60 20-$8.00
21 - $8.40 22 - $8.80 23 - $9.20 24 - $9.60

25 - $10.00 26 - $10.40 27 - $10.80 28 - $11.20

29 - $11.60 30-$12.00  31- $12.40 32 - $12.80

33 - $12.80 34-$13.60  35-$1400  36- $14.40

37 - $14.80 38 - $15.20 39 - $15.60 40-$16.00

Ad No 1—Total words —  XxX.40perword=$§
AliCapswords _____ x .10 perword=$
Bold words — x.10perword=$
Bold Capwords __ .20 per word=$

TOTAL COST OF AD No. 1 §

Total classified ad Payment$ _______ enclosed. Cad ¥ . __ _ _ _ __ __ ___
[ 1Check { ] MasterCharge [ ] Visa ($15.00 minimum credit Expiration Date .__ __ /___ __

card order) Signature

Name Phone

Address City State Zip

38 RE-SHOPPER

—




CABLE TV BLOWOUT

Scientific Atlanta Combo

Mode! 8536
Works on all SA systems
Channel 3 output
Original equipment

Lots of

: $215

$260 $225 T {oisol 10

Zenith SSAV-I

Add-on descrambler
with power supply
Original equnpmem
Lots of ’

$125 $||5 (,5(, |r

s<a¥\ = Jerrold JRX 3 DIC
Mmba

With wire remote
Channel 3 output
36 channels
Original equipment

: $55

$74

Lots of

el
$84

anasonic Gonverter
TZPZ145N

witemote control, 83 channel
Standard/Hrc switchable
Favorite channel memory
Channel scan.

last channel recail

Channel 2 or 3

$71
Oak N-12

Minicode descrambler

Non vari-sync

Slan sync available)
riginal equipment

$59

Lors uv

585 576

Lots of

1 ]
$84 369

UNIVERSAL VIEW

| 1-800-622-9022

PLEASE PRINT:
QuanmLT

item | Price ea.

—rsusror_AL,
Name

Address
City/State/Zip:

|83

..

Jerrold 450 Combo DRZ 3 DIC
==

]

Hamlin Tag-Alone Descrambler

5

With new remote,

68 channel

original equipment
automatic fine tuning

. 8125

516" 5‘35 Lots of

Lols of

MLD-12C0
Available channel
2 or 3 output
Original equipment

Lots ol
$64

A

e

b~‘

Jerrold Tri-bi

descrambler

Lots ot

$95 5;5 §g|50
Notch Filter

Available all channels
Lots 5" 4
§_1')l 10

1 )
$24 319

Add-on descrambler

$70

5109 586 ots ot 10

Lols ol

Microwave antenna,
wireless cable, Parabolic
antenna, Conifer Down
Converter, Zenith
Decoder, Cable Converter
Conife- Power Supply
60’ Coaxial Wire

-2, $350

$475 3400 Lots of 10

J Cashier's Check _J Money Order  J COD
[ Totsl

FREE CATALOG & INFO:

| (203)975-7543

10 AM - 5:30 PM EASTERN TIME

NO CONNECT

will N0t 35881 any

it s not
NIVERSAL VIEW ounauu any pay tele

e nlent ot
oper.

LY.

and we

WE WILL MEET OR BEAT
ANY ADVERTISED PRICE
IN THIS MAGAZINE!

Jerrold 400 Combo DRX3 DIC

With new remote,
61 channel
manual fine tuning
Original equipment

Lolso‘-‘ $95
$134 $115 Yomor 10

0ak M-35 GCombo

s

Non vari-sync
gan sync available)
riginal equupment

Lots of

$79

ois ol |0

Jerrold $B-3
or SB-2

\\\\\“‘

Add-on
descrambler
Lots of

2, 999
MMDS Zenith

SSAV-1
Add-on Descrambier

for wireless
cable systems

Lots of
$225 52(:)0 $175

Lots ot 10

1
$74

C onverter with remote
6 channel, Standard
A tomatic fine tuning
Channel 3 output

Lots of

o5 994

$59

520 GLENBROOK RD., SUITE 202
STAMFORD, CT 06906

WAIVER. |. the undersigned. am a consenting adult of at least 21 years of
age. and fully understand that ownership of a cable decoder does not give
the owner of the decoder the right to decode or view premium cable
channels wihout proper authorization from their local cable company. and
hereby declare under penalty ot perury that all products purchased. at any
time. will orly be used on cable TV systems with proper authorization from
local officiais or cable company officers i accordance with all apphcable
tederal and stale laws. Federal and various state laws provide for
substantial cominal and civil penaities for unauthorized use

Signatuie Date
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- ‘FREE CATALOG ~
Loaded With Satellite TV Products At Discount Prices

* Complete Systems * Parts * Factory Fresh
* Upgrades * Accessorles * USA Warranty
* 2ft to 24ft Dishes * Major Brands * Fast Delivery

N2

= 5'%42?5?”%«‘&:%3/ ==

o g Andl

— - e ————
—_— ——r

Anywher

AU
Indhcd e - =
. i s aumen o VEEER N O
WORLD SATELLITE TV AND m - '
SCRAMBLING METHODS e 4 IRDs / RECEIVERS / SYSTEMS
"The Technicians' Handbook" - "Save $$$ on Packages”

This thorough text is a must-buy for technicians, TUNE YOUR DISH TO ITS System package Includes: ORBITRON 10 foot
sateffite professionals and curious do-it-yourselfers. MAXIMUM! mesh dish, 50degree LNB, 18" Jack Arm, Feed-
The design, operation and repair of satellite anten- - . . . hom and Receiver/IRD of your choice, plus a
nas, feeds, LNBS, receivers and modulators are ex- With The Pico Signal Meter FREE detailed installation Video.
examined in detail. An in-depth study of scrambiing A must for the serious dealer or satefiite {RD/Receiver System
methods and broadcast formats including the system owner. Saves time, frustration and money.  UNIDEN UST2200 (Receiver) $219
VideoCipher Il, Oak Orion, FilmNet, Sky Channel, Use when installing a new system, moving your UNIDEN UST9000  (Receiver) $449  $999
EuroCypher, D2 MAC, BSB and Teleciub Payview dish, re-alignment of a dish that has been moved UNIDEN UST7700 (IRD) $899  $1449
HI. Circuit and block diagrams of all components are Dy wind, frost heaves etc., gets you right on the UNIDEN UST9900 (IRD) $1019  $1569
presented and clearly examined throughout the satellite belt for the best possible picturest The UNIDEN UST4200 (slave recv) $679
handbook. This information is a prelude to the PP-1450 Pico Peaker is a super sensilive signal UNIDEN UST4400  (IRD) $909  $1459
chapters on troubleshooting and setting up a test meter used for antenna alming, focusing, peaking ~ UNIDEN UST4800 (IRD)  $1539  $2089
bench. This expert guidance on testing, servicing and polarity alignment. The multi-purpose Peaker mg \\;Ili o (:gg) ::g;g ::ggg
and tuning is complimented by a wealth of detailed ~ €an be used on any receiver system with block mrax e (IR ) =
illustrations. down-converted frequencies between 70 and S {IRD) $1419  $1969

1500 MHz. (Does not work with older single DRAKE ESR324b  (Receiver)  $239

DRAKE ESR924i (Receiver)  $599  $1149
DRAKE ESR1024  (IRD) $909  $1459
DRAKE ESR1224  (IRD) $1039  $1589

340 pages, 8 1/2x 10 38 over 200 photos, diagrams, conversion receivers - Ask for Bulz-1-Meter) The
wiring schematics and 16 tables / appendices /index  peaker comes in an attractive case with neck strap,

Order #21T ......S4H $4 (U.S) ............... $39.95 Order #PP-1450 ._....S&H $5 (US.).........$89.95 ESAKE _FASF?MH (IRD) s; % $1750
Optional jump cable kit Connects Peaker 1o LNB HOS 3000  (Slave recv) $7
(KNt ncludes 2ea. 12 coax cables w! splcen ECHOSTAR 4000  (IRD) $849  $1399

Just a partial listing of hundreds of products listed
Order #C212 ........ S8HSI......... $7.95 in the Skyvision catalog. Ask for your's today!

SKkyvision Ine.

2048 College Way Fergus Falls, MN 56537 - Toll Free 800-334-6455
Mai in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog.
Delivered free to your mail box in U.S. and its holdings.
» Intemational requests add $8.00 to cover shipping and handling.

[_]send Skyvision Satellite TV Products Catalog
Name__ Phone ( )

THE SKYVISION DO-IT-YOURSELF
INSTALLATION VIDEO

*Now You Can Watch It Being Done"
Installing or “Tuning up" your satellite system
made simple. From start to finish, the Skyvision
Do-It-Yourself Installation Video is a step-by-step
video that will help you set-up your systems in no
time flat. If's like having our trained technicians
right at your site helping you with every step.

Order #SK10 VHS ...SEH$3 (U.S)........... $32.95
Order #SK11.Beta ....S8H $3 (U.S) ......... $33.95

- e e e e e g
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Chassis wiring

2 S1-a §2-a S3-a S4-a S5-a S6-a S7-a Wire the chassis as shown in
pansl Neavavava v Y aaveal Fig. 5. Use 18-gauge stranded
A\VAVAVAVAVAVAWVEN wire for the high-current cut-
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ting- and drive-motor connec-
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FIG. 4—WIRE THE GRASS SENSORS as shown here.

PARTS LIST—POWER BOARD Semiconductors

All resistors are Ye-watt, 5%, un-
less otherwise indicated.

R1-R10, R13-R15, R17, R18,
R20-R28, R45-R49—not used

R11, R44, R50—3300 ohms

R12—680,000 ohms, 6-pin, Ya-watt,
SIP resistor network

R16, R19, R32, R43—0.01 ohm,
5 watts

R29—150,000 ohms

R30, R31, R34, R35—270,000 ohms

R33, R36—1 megohm

R37—147,000 ohms, Ya-watt, 1%

R38—10,000 ohms, potentiometer

R39—82,000 ohms

R40—100,000 ohms

R41—27,000 ohms

R42—22,000 ohms

R51-R54—560,000 ohms

Capacitors

C1-C5, C7-C13, C16, C17—not
used

C6—1000 wuF, 35 volts, axial
electrolytic

C14, C15, C23-C26—0.1 uF, 50 volts

C18, C21—100 pF, 50 volts, radial
electrolytic

C19, C20—100 uF, 16 volts, radial
electrolytic

C22—220 uF, 16 volts, radial
electrolytic

IC1, IC2—not used

IC3—LF412N op amp

D1, D2, D11-D13, D30, D31—not
used

D3, D4, D16, D17, D20-D24,
D33-D38—1N4001 diode

D5, D14, D18, D19, D32—1N4148
diode

D6, D15—1N5402 diode

D7-D10—1N5256B 30-volt Zener
diode

D25-D29—1N4740 10-volt Zener
diode

Q1, Q2, Q12—not used

Q3-Q10, Q13, Q14—IRFZ42
MOSFET

Q11, Q15, Q16—293904 NPN
transistor

Other components

J11—terminal strip

RY1—T90N1D12-24 relay (Potter
Brumfield)

RY2—68P-111P-US-DC24 relay
(Omron)

F1—3AG 30-amp fast-blow fuse

F2—2AG 0.5-amp fast-blow fuse

MOD1—Model DC2-2-24/12, + 12-
volt DC converter (Power General)

MOD2—Model DC2-2-24/15, + 15-
volt DC converter (Power General)

MOD1—Model 710, 5-volt DC con-
verter (Power General)

tions. Secure the cable harness
with tie wraps and secure the ca-
ble harness to the Lawn Rangers
chassis. Make sure all external
cables from the motors. elec-
tronic control panel. bumper
switch, and grass sensors are
connected properly.

Control-system test

Remove all input power and in-
sert the power board into J21 on
the motherboard. Repeat the test
procedure that was just de-
scribed. except measure the DC
supply voltages at edge connector
J23 and J22 on the mother-
board. The supply voltages
should agree with the values in-
dicated on the CPU and motor-
controller board schematics (re-
fer to Radio-Electronics. June
and July 1990). If the values are
correct, remove the input power
and plug the CPU board in edge-
connector J23. Reapply the +24-
volt input power and recheck the
voltage levels. If all is well. per-
form the digital-board check-out
procedure outlined in the June

Miscellaneous: 3AG fuse holder,
2AG fuse holder, solder posts for
the “E" terminals, 18-gauge solid
insulated wire, 18-gauge stranded
insulated wire, solder, etc.

Note: The following equipment
can be purchased from Tech-
nical Solutions, Inc., P.O. Box
284, Damascus, MD 20872
(301-253-4933): etched and
drilled PC boards for CPU
Board, Motor Controller Board,
Power Board, and Motherboard,
$39 each; programmed EPROM,
$39; grass sensors, $8.99 each;
hand-heid manual controller kit,
$39; full kit for CPU Board, $129
(PC board, EPROM, ail parts);
full kit for Motor Controller
Board, $169 (PC board and all
parts); full kit for Motherboard,
$69 (PC board and all parts);
Power Board kit (PC board, and
all parts except DC/DC convert-
ers), $149; Detailed drawing
package, $79; Lawn Ranger
demo videotape and information
package, $19; complete elec-
tronic kit with everything men-
tioned above, $777. Please add
$8.00 for S/H for all orders. Mary-
land residents add sales tax.



issue while the boards are
plugged into the motherboard.

Now plug the motor-controller
board into J22 on the mother-
board. Also, plug the grass-sen-
sor connector (J1) into the motor-
controller board. Reapply the
+24-volt input power to the
power board.

If you have an oscilloscope, ver-
ify that a 5-volt 10-kHz square
wave is found at the following
points: J22-34. J1-1 through
J1-15, and J22-2 through
J22-16. The square wave is a gat-
ing pulse created by the CPU
board which is used to turn the
grass sensors on and off. The gat-
ing technique is used in order to
conserve battery power and ex-
tend the life of the grass sensors.
If you don’t have a scope. Use an
AC voltmeter to read the voltage
levels at those points. The square
wave should create a reading of
approximately 4.5-volts AC. If the
square wave is not there, you
should read O volts on the AC volt-
meter.

Now it is time to check the
Pulse Width Modulator (PWM)
circuitry. Plug the hand-held con-
troller into J4 on the motor-con-
troller board. Temnporarily
jumper J22-40 to ground. Turn
the steering control knob (the po-
tentiometer on the hand-held
controller) counterclockwise un-
til you see a 30-volt square wave
at J22-26 (1.. rev), J11-7 (L. MOTOR
-).J22-27 (r. ror), and J11-9 (k.
MOTOR +). If you don’t have a
scope. an AC voltmeter should
give you a reading of 0 to 35.5
volts AC. depending upon the
knob setting. Test points J22-25
(L. ror) and J22-28 (r. REV)
should read O volts.

The “left wheel reverse” (L. rizv)
and "right wheel forward™ (r. FOR)
signals become active since the
Lawn Ranger has been com-
manded to turn to the left. If the
steering knob is turned clock-
wise. the robot circuitry will be
commanded to turn to the right.
That causes J22-25. J11-6.
J22-28, and J11-10 to become ac-
tive with the 30-volt PWM square
wave. and J22-26 and J22-27 to
read O-volts DC. If the steering
knob is centered. J22-25, J11-6.
J22-27. and J11-9 will be enabled
and a voltmeter placed at J22-28
and J22-26 will read O volts since
the robot has been commanded
to steer straight.

TABLE 1—SUPPLIERS

Manufacturer Description Model # Qty
Motor Products Owosso cutting motors, 3,000 |LES-25A 2
201 S. Delany Rd. RPM (w80 oz-in
Owosso, Ml 48867 torque, 24 volt DC
(517) 725-5151
RAE Corporation drive motors, 187 P-20705 2
5801 West Elm St. RPM @ 30 in-Ilb
McHenry, IL 60050-7480 torque, 24 volt DC
(800) 323-7049
McMaster-Carr slip joint hinge (for 1606A41 1
P.O. Box 440 plastic top)

New Brunswick, NJ
08903-0440 rubber sheet (for front | 8635K 11 1
(201) 329-3200 of plastic top) 'ne"
yoke ends 6071K12 4
ball joints 6072K35 4
Stock Drive Products timing pulley 6A4-14DFO 2
2101 Jericho Pike
New Hyde Park, NY 11040 | timing belt 6R4-08005 1
(516) 328-0200
General Battery lead-acia battery 22NF 2
P.O. Box 1425
Reading, PA 19612-4205
(215) 378-0500
Tape Switch bumper switch, 8 oz |102-BPH 1
100 Schmitt Blvd.
Farmingdale, NY 11735
(516) 694-6312
Agri-Fab drive wheels 3108-148 2
303 W. Raymond
Sullivan, 1L 61951 drive gear 2692-006 2
(217) 728-4334
Colson Caster Wheels 2-6056-45 2
3700 Airport Rd.
Jonesboro, AR 72401
(800) 643-5515
Power General +5 volt DC 710 1
P.O. Box 189 i
Canton, MA 02021 + 30 volt DC DC2-2-24/ 1
(617) 828-6216
+12 voit DC DC2-2-24/ 1
Pioneer E-terminals 160-2085-02-01 30
9100 Gaither Rd.
Gaithersburg, MD 20877
(301) 921-0660
Techni-edge hook blade TE-28 6
389 Liberty St.
Ferry, NJ 07643-1008
(201) 641-7776

Control panel test

Disconnect J11-2,J11-6, J11-7,
J11-9. and J11-10 on the terminal
block. Ensure that the cable from
the electronic control panel is
connected to J5 on the CPU
board and that the batteries are
connected to J11-4 and J11-5 on
the power board. Turn the igni-

tion key: the red power-on LED
should begin to flash. This indi-
cates that power has been
switched on to all circuits. Push
the stor button. The Lawn
Ranger should turn off. Check
that the cutting-motor connec-
tion J11-2 is still disconnected.
Turn the ignition key again and
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FIG. 5—WIRING DIAGRAM FOR THE CHASSIS. Use 18-gauge stranded wire for any high-

current connections.

then push the cur button. The
voltage at J11-2 should now read
+30-volts DC. Press the bumper
switch and the Lawn Ranger
should turn itself off. Turn the
unit on again and push the run
button. J23-40 (sTOP MOVE)
should now read +10-volts DC.
Reconnect the motor wires to

J11-6. J11-7, J11-9, and J11-10
on the terminal block.

Drive-motor test

Make sure that the hand-held
controller is connected to J4 on
the motor-controller board, and
that everything is connected on
the terminal block J11 except for

8 INCHES = = = =
CPU BOARD COMPONENT SIDE AT HALF SIZE.

J11-2 (cutting motors). Turn the
ignition key {(the power LED
should be flashing). and turn the
steering knob to its centered po-
sition. Squeeze the hand switch
on the manual controller. Both
rear drive motors and wheels
should be spinning forward.
Push the reverse button. The
wheels should slowly stop and
then turn in reverse. Turn the
steering knob and observe the
drive wheels as they change
speed for steering. Release the
hand switch and the Lawn
Ranger will turn itself off.

Cutting-motor test
WITHOUT THE CUTTING
BLADES ATTACHED TO THE
CUTTING DISKS, reconnect the
cutting motor wire to J11-2. Put
the Lawn Ranger on a flat level
hard surface, and keep the cut-
ting deck area free of obstruc-
tions. With your hands away
from the cutting deck area. push
the cur button: the cutting disks
will begin to spin. Push the sTop
button: the cutting disks should
stop within three seconds. If the
continued on page 70



OUR DIGITAL GAUGE STORY BEGAN IN
the July issue: this month we will
build all of them. Note that in all
of the parts lists. except for the
displays. the part number for the
A/D converter (IC2) was listed
incorrectly. It should be a
CA3162E. as shown in the sche-
matics—speaking of which. the
captions for Figs. 4 and 6 should
be reversed.

Construction

Each digital gauge is built
using two different PC boards.
The display board contains the
seven-segment displays along
with the driver components. as
well as the annunciator light bar.
The main board contains the A’D
converter. all input circuitry, and
the 5-volt regulator.

The boards are mounted one
on top of another, separated by
standoffs. A typical gauge is
shown in Fig. 8. With the display
board facing toward vou. the
main board is mounted directly
behind it. with its components
also facing toward you. Electrical
connections from board to board
are made using short pieces of
bare wire between matching
pads on both boards. A piece of 9-
conductor ribbon cable can be
used instead. Once assembled,
the boards can be folded apart to
allow for easy testing. trou-
bleshooting. or calibrating.

Each gauge uses either a two-
or three-digit display board. Ta-
ble 1 shows which boards are to
be used with each gauge. When
stuffing the three digit display
board. begin with R1 and R2 as
shown in Fig. 9. and install R3
only if the board is to be used
with the voltage gauge. as R3
supplies power to the decimal
point. Install DISP1-DISP3 and

LLEDI. keeping them flat against
the board. and then install
Q1-Q3. The transistors must be
installed to a height just below
the height of the displays. Using
a good silicone sealant or other
similar glue. secure a pho-
tographic legend or some other
form of annunciator lettering to
the LED light bar. If the two-digit
display board is to be used. in-
stall everything in the same man-
ner as the three digit board. but
use only DISPI and DISP2. and
Ql and Q2 (see Fig. 10).
Although the use of sockets is
normally recommended. IC]

must be kept below the height of

the seven-segment displays.
Therefore. IC1 must be soldered
directly to the board. Be careful
when soldering the IC.

Referring to Table 1, note that
the same main board is used for
the voltage. oil-pressure. water-
temperature. and miscellaneous
temperature gauges. However.
the actual components soldered
to the board are different for each
gauge. and not all PC pads are

BUILD R-E’s
| DIGITAL
{ DASHBOARD

Update your dashboard
with six accurate,
good-looking

gauges.

ROSS ORTMAN

-ED3
O‘uoeuei

used on all boards. Install only
the components specitied in each
parts-placement diagram.

Figure Il shows the compo-
nent placement for the voltage
gauge. Solder the parts to the
board in smallest-to-largest
order. clipping and saving the
leads. The parts-placement di-
agram for the oil-pressure gauge
is shown in Fig. 12. the water-
temperature gauge in Fig. 13.
and the miscellaneous tempera-
ture gauge in Fig. 14.
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SENDER DISP1 AND DISP2 v
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g

VOLTAGE
REGULATOR

LEDY

NINE
CONNECTING
WIRES

FIG. 8—THE BOARDS ARE MOUNTED
one on top of another, separated with
standoffs. A typical gauge is shown here.

NI

AAAAAAA
FROM GAUGE

FIG. 10—THE TWO-DIGIT DISPLAY

BOARD is the same as the three-digit
board, but uses only DISP1 and DISP2.

The fuel gauge and vacuum
gauge each has its own main
board. Figure 15 shows the parts-
placement diagram for the fuel
gauge. and Fig. 16 for the vac-
uum gauge. Note that the re-
sistors and diodes on the fuel-
and vacuum-gauge main boards
must be installed standing on

TABLE 1

Digital Main Display Board
Gauge Board

Voltmeter 43B21 43B15 3-digit
Oil Pressure 43B21 43B16 2-digit
Water Temp 43B21 43B15 3-digit
Misc Temp 43B21 43B15 3-digit
Fuel 43B20 43B16 2-digit
Vacuum 43B17 43B16 2-digit

e Rl — % p—— R2——= #——R3 ——
L T <. ”
LED! *

ﬁﬁ%%‘@ﬁ@%ﬁ
AAAAAAAAA

— -
FROM GAUGE

FIG. 9—WHEN STUFFING THE THREE-
digit display board, install R3 only if the
board is to be used with the voltage
gauge. Otherwise it is not used.

end. Be sure to observe the polar-

ity of the diodes.

After all of the components are

installed on each board. solder a

red wire containing a fuse holder

and fuse into its respective hole.
A black ground wire is soldered

into the hole next to the power

wire.

The oil-pressure. water-tem-
perature. and fuel gauges all need
one sender wire attached to the

main board. Cut a 4-inch picce of

wire and solder one end to the
main-board location marked P2.
“sender.” and be sure to put it in
the hole that is farthest from the
upper-right-hand corner of the
board. Next. crimp on a Ya-inch
female solderless terminal to the
other end of the wire. You will

then need an appropriate length
of wire that will run out to the
actual sender. and vou should
crimp on a Y%-inch male sol-
derless terminal to one end. and
set it aside for now.

The miscellaneous tempera-
ture gauge will need both a send-
erwire and a ground return wire.
Install the sender wire as pre-
viously described. and cut a 4~
piece of black wire to be soldered
into the hole just above the send-
er wire. A Y4-inch male solderless
terminal goes on the end of the
ground return wire.
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TO 3 DIGIT DISPLAY

FIG. 11—VOLTAGE GAUGE parts place-
ment. Solder the parts to the board in
smallest-to-largest order, clipping and
saving the leads.

||| —

VOLTAGE GAUGE
All resistors are Ve-watt, 5%, un-
less otherwise indicated.
R1-R10, R12-R14—not used
R11—10,000 ohms, PC-mounted
trimmer potentiometer
R15—100,000 ohms
R16—1000 ohms
R17—50,000 ohms, PC-mounted
trimmer potentiometer
Capacitors
C1—47 uF, 25 volts, electrolytic
C2, C5—10 puF, 35 volts, electrolytic
C3, C4—not used
C6—0.33 uF, 50 volts, stacked film
Semiconductors
IC1—LM340T-5, 5-volt regulator
IC2—CA3162E, A/D converter
D1, D2—1N4002 diode
Miscellaneous: 43B21 main PC
board, 3-digit display board, in-line
fuse holder, 1-amp fuse, four 6-32
x 0.625" standoffs, eight %s-inch
#6 screws, bronze or red plex-
iglass, mounting hardware, hookup
wire
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FIG. 12—OIL-PRESSURE GAUGE parts-
placement.
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OIL-PRESSURE GAUGE

All resistors are Vs-watt, 5%, un-
less otherwise indicated.

R1—470 ohms

R2-R8, R10, R12-R16—not used

R9—100,000 ohms

R11—10,000 ohms, PC-mounted
trimmer potentiometer

R17—50,000 ohms, PC-mounted
trimmer potentiometer

Capacitors

C1—47 uF, 25 volts, electrolytic

C2, C3, C4—10 pF, 35 volts, elec-
trolytic

C5—not used

C6—0.33 pF, 50 volts, stacked film

Semiconductors

IC1—LM340T-5, 5-volt regulator

IC2—CA3136E, A/D converter

D1, D2—1N4002 diode

Miscellaneous: 43B21 main PC
board, 15GS5 oil-pressure sender, 2-
digit display board, in-line fuse
holder, 1-amp fuse, four 6-32 X
0.625" standoffs, eight %e-inch #6
screws, bronze or red plexiglass,
mounting hardware, hookup wire

The main boards are now ready
to be connected to the display
boards. The first step is to place
the four standoffs between the
boards and secure them with
eight Ys-inch #6 screws. Assem-

ble the boards with the foil side of

the display board facing the com-
ponent side of the main board.
The holes for the board-to-board
connecting wire should line up
on the same edge. After the two
boards are secured to each other,
lay the assembly face down and
begin inserting pieces of bare
wire or scraps of component

leads through the holes in the
main board and down into the
respective holes in the display
board. After a few wires have
been inserted. solder the connec-
tions. Continue until all nine
wires have been installed.

The temperature probe for the
miscellaneous temperature
gauge is constructed from the

1N4148 diode. a 10-foot length of

coax cable. and a inale and female
crimp-on connector. On one end
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FIG. 13—WATER-TEMPERATURE gauge
parts placement.

WATER-TEMPERATURE GAUGE
All resistors are Ya-watt, 5%, un-
less otherwise indicated.

R1—100 ohms, Yz-watt
R2—430,000 ohms
R3, R7-—10,000 ohms, PC-mounted
trimmer potentiometer

R4, R8—22,000 ohms

RS, R9, R11—R16—nof used

R6—470,000 ohms

R10—2200 ohms

R17—50,000 ohms, PC-mounted
trimmer potentiometer

Capacitors

C1—47 uF, 25 volts, electrolytic

C2, C5—10 uF, 35 volts, electrolytic

C3, C4—not used

C6—0.33 pF, 50 volts, stacked film

Semiconductors

D1, D2—1N4002 diode

IC1—LM340T-5, 5-volit regulator

IC2—CA3136E, A/D converter

Miscellaneous: 43B21 main PC
board, 14G11 water-temperature
sender, 3-digit display board, in-
iine fuse holder, 1-amp fuse, four
6-32 x 0.625" standoffs, eight %e-
inch #6 screws, bronze or red plex-
iglass, mounting hardware, hookup
wire.
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FIG. 14—MISCELLANEOUS temperature
gauge parts placement.

MISCELLANEOUS
TEMPERATURE GAUGE

All resistors are Ys-watt, 5%, un-
less otherwise indicated.

R1-R4, RY, R10, R15, R16—not used

R5—2200 ohms

R6—6800 ohms

R7—1000 ohms, PC-mounted trim-
mer potentiometer

R8—470 ohms

R11—10,000 ohms, PC-mounted
trimmer potentiometer

R12—10,000 ohms

R13—1000 ohms

R14—220 ohms

R17—50,000 ohms, PC-mounted
trimmer potentiometer

Capacitors

C1—47 uF, 25 volts, electrolytic

C2, C5—10 pF, 35 volts, electrolytic

C3, C4—not used

C6—0.33 puF, 50 volts, stacked film

Semiconductors

IC1—LM340T-5, 5-volt regulator

IC2—CA3162E, A/D converter

D1, D2—1N4002 diode

Miscellaneous: 43B21 main PC
board, 1N4148 diode for tempera-
ture probe, 3-digit display board,
coax cable, in-line fuse holder, 1-
amp fuse, four 6-32 x 0.625"
standoffs, eight %e-inch #6
screws, bronze or red plexiglass,
mounting hardware, hookup wire.

of the coax cable. strip off about
Yi-inch of the outer insulation.
unbraid the outer conductor. and
twist toward one side. Next, strip
about Ya-inch of the cable’s inner
insulation.

Position the 1N4148 diode so
that the band. or cathode. is
touching the outer conductor of
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the coax cable. The diode will lay
right against the inner-conduc-
tor insulation. Very carefully sol-
der both sides of the diode. the
cathode side to the outer conduc-
tor and the anode side to the in-
ner conductor. After clipping the
excess lead length, coat the diode
and exposed wires with a good
quality epoxy or sealer. Apply sev-
eral coats to ensure a good seal.
Only the end of the cable with the
diode is coated. On the other end
of the cable, strip and separate
the inner and outer conductors.
Crimp the male terminal to the
center conductor and the female
terminal to the shield.

The solid-state vacuum sensor
is mounted to the vacuum gauge
by first removing the (wo screws
near IC3 that hold the main
board to the standoffs. Place the
sensor bracket on the back side
of the main board and align the
holes on the two tabs with the
board mounting holes and rein-
sert the two screws (see Fig. 17).
Next, insert the sensor leads into
the main board with the lettering
on the sensor body facing away
from the bracket. Insert the re-
maining hardware and tighten
the sensor to the bracket. Do not
overtighten the mounting screws
as you damage the sensor. It is a
good idea to only hand tighten
the screws and apply a small drop
of glue to keep them from coming
loose. Very carefully solder the
leads of the sensor to the board,
working from the back side of the
board. Be careful not to melt the
case of the sensor with the solder-
ing iron.

Calibration

After the gauges are completely
assembled. turn all the calibra-
tion potentiometers to the center
of their rotation. Next. connect
each gauge to a 12-volt DC power
supply or battery. At this point,
all the display digits should light
as should the LED light bar.

The calibration process for all
of the digital gauges begins with
zeroing the A/D converter. To do
that, pins 10 and 11 of the
CA3162E A/D converter must be
shorted together. Use a small
screwdriver or jumper wire. Once
connected. the display should
now read zero or very close to it.
Adjust the zero calibration poten-
tiometer (see each schematic for

SENDER
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TO 2-DIGIT DISPLAY

FIG. 15—PARTS-PLACEMENT DIAGRAM
for the fuel gauge.

FUEL GAUGE

All resistors are Va-watt, 5%, un-
less otherwise indicated.

R1—470 ohms

R2, R5, R10, R12, R14, R15, R16—
100,000 ohms

R3—33,000 ohms

R4—47,000 ohms

R6—1.8 megohms

R7, R19—100,000 ohms, PC-
mounted trimmer potentiometer

R8-—10,000 ohms, PC-mounted
trimmer potentiometer

R9—200,000 ohms, PC-mounted
trimmer potentiometer

R11-—2700 ohms

R13—8200 ohms

R17—22,000 ohms

R18—1000 ohms

R20—470,000 ohms

R21—50,000 ohms, PC-mounted
trimmer potentiometer

R22-—2200 ohms

Capacitors

C1—47 pF, 25 volts, electrolytic

C2, C3—10 uF, 35 volts, electrolytic

C4—0.33 pF, 50 volts, stacked film

Semiconductors

IC1—LM340T-5, 5-volt regulator

IC2—LM324, quad op-amp

IC3—CA3162E, A/D converter

D1, D2—1N4002 diode

Miscellaneous: 43B20 main PC
board, 2-digit display board, 0.1" 3-
conductor header, 2-conductor
jumper, in-line fuse holder, 1-amp
fuse, four 6-32 x 0.625" standoffs,
eight %e-inch #6 screws, bronze or
red plexiglass, mounting hardware,
hookup wire.

exact potentiometer number) so

that the display reads “000" or

“00.” Then remove the jumper.
The voltage gauge is calibrated

by connecting a good quality
bench voltmeter across the power
supply that is used to power the
gauge. Carefully adjust R11, the
gain adjust potentiometer. so the
reading is the same as the read-
ing on your bench voltimeter.
The calibration process for the
oil-pressure gauge requires con-
necting a precision 47-ohm re-
sistor to the sensor lead and

1
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FIG. 16—PARTS-PLACEMENT DIAGRAM
FOR THE vacuum gauge.

VACUUM GAUGE

All resistors are Ya-watt, 5%, un-
less otherwise indicated.

R1, R2—10,000 ohms

R3, R8—100,000 ohms

R4—22,000 ohms

R5—1000 ohms

R6—680,000 ohms

R7, R10—200,000 ohms PC
mounted trimmer potentiometer

R9—82,000 ohms

R11—50,000 ohms PC mounted
trimmer potentiometer

R12—2200 ohms

Capacitors

C1—47 uF, 25 volts, electrolytic

C2, C3—10 pF, 35 volts, electrolytic

C4—0.33 pF, 50 volts, stacked film

Semiconductors

IC1—Sensym SX30DN vacuum sen-
sor (Dakota Digital #69G18 in-
cludes mounting bracket)

IC2—LM324, quad op-amp

IC3—LM340T-5, 5-volt regulator

IC4—CA3162E, A'D converter

D1, D2—1N4002 diode

Miscellaneous: 43B17 main PC
board, 2-digit display board, in-line
fuse holder, 1-amp fuse, four 6-32
x 0.625" standoffs, eight %1e-inch
#6 screws, bronze or red plex-
iglass, mounting hardware, hookup
wire.



carefully adjusting RI1 so the
reading is at “47.” Actually. any
resistor between 33 and 91 ohms
can be used to calibrate the unit.
Just set the display to coincide
with the value of the resistor.
The water-temperature gauge
is calibrated by connecting the
sending unit and adjusting for
freezing and boiling tempera-
tures. First. prepare a bowl of
water with several ice cubes in it.
and a pot of boiling water. Place
the sending unit in the boiling
water with its base submerged in
the water and the terminal above
the water line. After waiting
about a minute for the sending
unit to stabilize. adjust the "high
adjust” potentiometer (R7) for a
reading of “212" on the display.
Next. place the sending unit in
the ice water using the same pre-
cautions not to let the center ter-
minal come in contact with the
water. Wait a minute for the send-
ing unit to stabilize and adjust
the “low adjust™ potentiometer
(R3) for a reading of 032" on the
display. Repeat the high- and low-
adjustment procedures until a
good balance has been reached.
To calibrate the fuel gauge. vou
must determine the empty and
full resistance of your vehicle’s
sender. For most Fords. its 73
ohms empty to 10 ohms full. GM
vehicles run from O ohms empty
to 90 ohms full. and AMC. ma-
rine. and most aftermarket send-
ers use the scale of 244 ohms full
to 33 ohms empty. The calibra-
tion range of our fuel gauge will
easily accept the input from vir-
tually any brand of sending unit.
Obtain two resistor values that
are very close to the empty and
full resistances of the sending
unit that will be used. If your sys-
tem requires you to use the "A”
circuit. you will begin calibrating
the [uel gauge by first turning R9
fully counterclockwise. Be sure
the jumper is in the "A” position.
With the "empty” resistance con-
nected to the lead wire. adjust R7
for a reading between 00" and
*05." Because the gauge has a
large RC circuit for averaging, al-
low plenty of time for the reading
to settle. Next. connect the “full”
resistance and adjust R9 for a
reading between 95" and “99.™ It
is usually better to have some
headroom to avoid over-range
and under-range conditions due
to sending-unit tolerance. After

PORT 2 (P2}
PORT 1 (P1)
T w”
BRACKET SENSOR LETTERING

SCREW G-_32 X 625
SCREW a [ AW
6-32 X .26
Y ICt (SENSOR)
MAIN BOARD
4
“— -
LY COMPONENT SIDE

13
DISPLAY BOARD
s

FIG. 177—PLACE THE SENSOR BRACKET
on the back side of the main board and
align the holes on the two tabs with the
board mounting holes.

the empty and full settings are
adjusted. repeat the two steps
until a good balance has been
reached.

If the “"B” circuit is being used.
begin the procedure by turning
R19 fully clockwise. Connect the
“empty resistance and adjust R8
for a reading of "00” to "05” on
the display. Reconnect to the
“full” resistance and adjust R19
for a reading between 95" and
“99." Repeat the two steps untila
good balance has be obtained.

The calibration procedures for
the miscellaneous temperature
gauge are almost identical to the
water-temperature gauge. Pre-
pare a bowl of water with several
ice cubes and a pot of boiling
water. Place the temperature pro-
be in the boiling water. wait 30
seconds for it to stabilize. and ad-
just R11 for a reading of 212" on
the display. Next. place the send-
ing unit in the ice water. Wait an-
other 30 seconds for the sending
unit to stabilize. and adjust the
“low adjust™ potentiometer (R7)
for a reading of “032" on the dis-
play. Repeat the high- and low-
adjustment procedures until a
good balance has been reached.

The calibration process for the
vacuum gauge begins by turning
R10 fully clockwise and adjusting
R7 for a reading of 00" on the
display. That zeros the offset of
the pressure/vacuum sending
unit. Next. connect a piece of %a-
inch vacuum line to P2 (port 2)
on the sending unit. The other
end must go to an accurate vac-
uum source that you will use as a
standard for full-scale calibration
of the vacuum gauge. The vac-
uum source can be a hand-held

3-DIGIT DISPLAY BOARD
All resistors are Ya-watt, 5%, un-
less otherwise indicated.
R1, R2—220 ohms
R3—220 ohms (voltmeter only)
Semiconductors
IC1—CA3161E, Display driver
DISP1-DISP3—0.43" 7-segment
C.A. LED display (Panasonic
LN514RA)
Q1-Q3—2N3906 PNP transistor
LED1—5- x 15-mm LED, (Pan-
asonic LNO202RP)

2-DIGIT DISPLAY BOARD
All resistors are Ya-watt, 5%, un-
less otherwise indicated.
R1, R2—220 ohms
Semiconductors
IC1-—CA3161E, display driver
DISP1, DISP2—0.43" 7-segment
C.A. LED display (Panasonic
LN514RA)
Q1, Q2—2N3906 PNP transistor
LED1—5- x 15-mm LED, (Pan-
asonic LNO202RP)

Note: The following items are
available from Dakota Digital,
11301 Kuhle Drive, Sioux Falls,
SD 57107 (605) 332-6513: a PC-
board set for each gauge (in-
cludes main PC board and dis-
play board) is $6.95. A parts kit
for each gauge (includes PC
boards, components, and man-
ual) is $29.95. Each gauge as-
sembled and tested is $39.95.
Stock numbers are as follows:
voltage-gauge kit #2005-KIT, as-
sembled and tested #3005-
UNIT; oil-pressure gauge kit
#2006-KIT, assembled and test-
ed #3006-UNIT (order oil-pres-
sure sender separately); water-
temperature gauge kit #2007-
KIT, assembled and tested
#3007-UNIT (order water-tem-
perature sender separately);
miscellaneous temperature
gauge kit #2008-KIT, assembled
and tested #3008-UNIT; fuel-
gauge kit #2009-KIT, assembled
and tested #3009-UNIT; vac-
uum-gauge kit #2010-KIT, as-
sembled and tested #3010-UNIT
(order vacuum sensor sepa-
rately). Oil-pressure sender
(#15G5), $15.50; water-tempera-
ture sender (#14G11), $5.50; vac-
uum sensor (#69G18), $19.95;
RCA CA3161E driver (#69G16),
$1.95; RCA CA3162 A/D convert-
er (#69G15), $7.95. All orders
add 4% shipping and handling
($1.50 minimum), Visa and Mas-
tercard accepted.
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vacuum pump that has an accu-
rate dial gauge, or you can con-
nect the vacuum gauge and an
automotive tune-up vacuum
gauge to a running engine and
use its reading as your standard.
Once a known amount of vac-
uum is connected to the vacuum
gauge, adjust R10 for a full-scale
reading.

Installation

A good enclosure will protect
the units from shock, dirt. and
shorting. The enclosure must
also have a front panel that will
enhance the viewing of the dis-
plays. That is especially impor-
tant for bright days. where bare
LED displays can be very difficult
to read.

The digital gauges can be
mounted by the same bolts that
hold the two boards together.
That allows the point of mount-

ing to be from the front or back of

the unit. For rear mounting. the
screws that hold the main board
to the spacers are removed. From
here. additional spacers are used
to mount the unit to a panel lo-
cated behind the digital gauge.
The length of the spacers will de-
pend on how far the mounting
panel is from the front panel. The
unit can also be mounted directly
to the front panel by removing
the screws holding the display
board to the spacers. Here again,
additional spacers will be used to
keep the unit away from the front
panel and provide a secure
mounting. If mounted from the
front panel, use an attractive
screw that will enhance the look
of the front panel. Hex-head
screws, Allen screws, or Torx
screws can be used. As with any
type of enclosure. you will also
need to drill or cut vent holes to
allow heat to escape.

For the front panel, bronze or
smoked plexiglass is recom-
mended. That material is not
only durable, but it will also keep
outside light from shining into
the display area and allow the
LED’s to shine through. thus
creating a more visible and reada-
ble display. Red filter plexiglass
will also work well as long as only
red LED's are used. The front
panel should be masked to allow
only the LED's and annunciator
to show. thus hiding the rest of
the display board. Masking can
be done by taping over the area
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where the displays will be located
and painting the uncovered area
black on the back side.

Both the oil-pressure gauge
and the water-temperature gauge
require sending units to be
mounted to the engine. The oil-
pressure sending unit mounts
directly to the block of the en-
gine. Its Y-inch pipe thread lits
GM motors directly while Ford
motors, along with some other
manufacturers using Y%-inch
thread. will require a Y- to Y-
inch adapter. The water-tempera-
ture sending unit is made to
mount directly to the block or
water pump of a Ford motor
using standard %-inch pipe
thread. GM motors will require a
Yo- to ¥-inch adapter. Should
vour application be somewhat
different, adapters and flittings
can be obtained from your local
hardware or automotive store.

You may also wish to keep your
original gauge or idiot light that
came factory with vour car. That
can be done in one of two ways. A
“T litting can be used to mount
both the original sender and the
new sender. Otherwise you have
to find another location that is
occupied by a plug that can be
replaced with the sending unit.
That lets you keep the factory
dashboard functions intact.

When connecting the fuel
gauge to the fuel sender. the easi-
est method is to lind the factory
wiring harness connection that
runs back to the fuel tank. A sec-
ond option is to run a new wire.
The original fuel gauge cannot be
connected to the same sender
that the new digital fuel gauge is
using. The two will interfere with
each others readings.

When connecting any of the
gauges to the motor or fuel tank,
be sure that the sender has a
good connection to chassis
ground. Failure to properly
ground the gauge or the sender
will result in erratic or incorrect
readings.

The temperature probe for the
miscellaneous temperature
gauge can be mounted in one of
several ways. When monitoring
air temperature, inside or out,
the probe should be placed in an
area where a good average tem-
perature exists. Inside. that may
be under the dash., away from
any heating or cooling vents and

out of any sunlight. Outside. un-
der the front grill area of the car
will provide the most accurate
point as it is out of the sun and
not atfected too much by engine
heat.

If the goal is to measure the
temperature of the transmission
fluid. engine oil. differential. or
coolant, mount the sensor in a
manner that maintains good
thermal contact to the outer plate
of the item being monitored.
Heat sink compound should also
be used to ensure good thermal
contact. For example, when
monitoring oil temperature,
mount the sensor to the bottom.
back side of the oil pan. where
there will be very little air move-
ment to cool the sensor.

Remove one of the oil pan bolts
and manufacture a bracket that
will hold the probe to the oil pan.
This can be a simple piece of alu-
minum or thin steel cutinsucha
way so when the oil pan bolt is
inserted through the bracket and
into the block. the sensor will be
lightly compressed between the
bracket and the oil pan. Do not
make it too tight, as excessive
pressure on the IN4148 diode will
break its glass housing. You may
want to hold the sensor by the
cable near the diode to be safe.
Apply heat sink compound to the
sensor and the oil pan where con-
tact is to be made. Be sure the oil
pan is free of dirt. Then route the
coax cable up through the fire-
wall to the location of the gauge.

The vacuum gauge is con-
nected to the intake manifold via
“a-inch vacuum hose. Run the
hose through a location in the
firewall and to the intake man-
ifold. or vacuum “T" usually lo-
cated near the rear of the engine
compartment. Connect the vac-
uum hose to P2 (port 2) on the
sending unit.

Once a suitable panel or en-
closure has been constructed.
and the gauges mounted to it. in-
stall the assembly into the vehicle
and connect the power to a
source that is on only when the
ignition key is in the “"on” posi-
tion. Be sure to secure any hook-
up wires so they will not present a
hazard to you or your vehicle.
Your new digital gauge system is
now ready to display important
vehicle information and keep you
up to date on its condition. R-E
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LAST MONTH. WE EXAMINED SOME
basic concepts of the electromag=
netic spectrum. some basic pa
rameters of electromagnetic
waves (such as amplitude. {re-
quency. period, and wavelength).
and some early methods of RF
generation. including the spark-
gap generator. and the
Barkhausen-Kurz Oscillator or
BKO. This month. we’ll examine
some early microwave RF sources
in greater depth. to try and appre-
ciate the problems faced by early
designers.

In the early days of radio. the-
term “microwave’” meant any-
thing above about 100 MHz. The
region above modern CB was
usually called “UHF.”" which an
early textbook referred to jokingly
as “unbelievably high frequen-

Learn about early RF oscillators
In our continuing series on

microwave circuits

cies.” Many recent European re-
ceivers mark the FM band
(88-108 MHz) with a "U,” after
the German “ultra kurz welle”
(ultra-short waves). Such early
designations were indicative of
the problems of generating RF
power at such frequencies he:
cause of device limitations.

One of the earliest problems in-
hibiting full use of the RF spec-
trum was the inability to gener-
ate enough RF power at frequen-
cies of value. For many vears
generating RF signais at useful
power levels was limited to the
Medium-Frequency (MF] band.
Various problems limited devices
then in common use. But from
192045, advantage was taken of
inherent limitations of vacuum
tubes to enable the generation cf
RF power at higher fre-
quencies.

The definition of wha:
constitutes high frequen-
cies has varied according
to the difficulty of gener-
ating RF power at those
ranges. Until the ear-
ly-1920's. when hams
opened the HF shortwave
region (3-30 MHz), com-
mercial radio used the MF range
with: A<<200 m/cyc. or: {<1.5
MHz. The technology of that
period worked well at MF. but its
effectiveness dropped rapidly
with increased frequency.

Even in the earlv days of radio,
higher frequencies were exam-
ined. Early radio pioneer
Heinrich Hertz. in 1887-88. used
31.3 MHz-1.25 GHz for short
range investigations across his
lab, and 1.25 GHz is a microwave
frequency even now! Guglielmo
Marconi used 500 MHz for short-
range experiments. but switched
to MF when he found that lower
frequencies vielded propagation
over greater distances.



Besides the fact that RF was
easier to generate in this region,
the detectors of that period
(“Branly coherers,” after Prof.
Edouard Branly) were far more
sensitive in the MF range. In ad-
dition. experimenters of the
period also ran into some real-
ities of electromagnetic propaga-
tion. On December 12, 1901
Marconi and his coworkers
achieved the first confirmed
transatlantic transmission. of
313 kHz from Poldhu. Great Brit-
ain. to Marconi’s receiver at St.
Johns. Newfoundland. Canada.
A transmitter power of 10 kW was
used to achieve that feat.

Vacuum tubes made possible
operation on yet higher frequen-
cies. Commercial. military and
amateur radio moved to the HF
shortwave region in the
mid-1920%. Difficulties with de-
vices above 25 MHz caused the
region above modern CB to be
called "ultra-high frequencies”
(UHF). Today. "UHF" designates
300-900 MHz. Advances in vac-
uum tubes during World War 11
allowed practical use of up to 450
MHz. so the UHF definition was
changed.

The three traditional methods
for generating RF energy were
spark gaps. Alexanderson alter-
nators. and vacuum tubes.

Spark gap generators

An electric arc produces tre-
mendous energy at both har-
monic and non-harmonic spu-
rious frequencies. For example,
any AM receiver will pick up noise
from lightning. Similarly. arcs
from motors or ignition systems
also produce large amounts of
wide-bandwidth RF noise. Figure
1 shows a simple spark-gap RF
power generator. Until 1938,
when they were declared illegal,
circuits like these were used to
make crude radio transmitters.
Some early experimenters stole

120VAC

FIG. 1—A SIMPLE SPARK-GAP RF
POWER GENERATOR used as a crude
transmitter; they were declared illegal in
1938.

Ford Model-A ignition coils from
their family car to make spark-
gap transmitters. Today. spark-
gap RF generators are used for
medical electrocautery.

The power for a spark-gap gen-
erator comes from a high-voltage
AC power transformer. T1. The
secondary voltage is high enough
to ionize the air between the
spark gap electrodes. A series-
resonant LC tank (L1-a-C1) picks
off the RF energy. Unfortunately,
a spark gap is very wideband: an
800-kHz spark-gap generator ac-
tually produces significant power
levels from 10-3000 kHz. and
weak harmonics up to the micro-
wave range. A secondary is
wound onto Ll-a for RF output.

Figure 2 shows a method used
in 1930 to generate microwave
RF up to 75 GHz. A spark gap
goes inside a cavity acting as a
resonant tank. A coupling loop
picks off the RF output. and de-
livers it to the load. Unfor-
tunately. spark gaps are very inef-
ficient. Since their RF power has
wide bandwidth. only a small
amount is available over any nar-
row band approximating a single

RF

outPuT 4
I |
U *
°—q COUPLING
HVAC U Sg:\\l;K LOoOP
o H 4 RESONANT
ﬂ CAVITY

FIG. 2—A SPARK-GAP TRANSMITTER
USED IN THE 1930’s. The spark gap and
cavity are a resonant tank, and the coup-
ling loop picks off the RF. However, band-
width is very wide, with only a small
amount of power per frequency; efficien-
cy is under 1% at 75 GHz.

frequency. Also, as frequency in-
creases, the power drops dramat-
ically. At 75 GHz. the efficiency is
far below 1%, since the majority
of the RF power is outside the
microwave range.

Alexanderson alternators

The two main problems with
spark-gap transmitters are lim-
ited efficiency and spectral pu-
rity. The Alexanderson alternator
attempted to overcome those
problems: it was identical. except
for the use of rectifiers. to the al-
ternator on modern cars. A mag-
net would rotate inside a coil. The
frequency of the AC generated by

the stator is related to the
number of poles on the magnet,
the number of coil pairs in the
stator, and the speed of rotation.
If a magnet were spun at 1 rev/s
inside a two-pole stator, a 1-Hz
signal would be generated. By in-
creasing the number of magnets.
the number of stator poles. and
the rotation speed. frequencies
up to 1 MHz could be generated.
although most alternators pro-
duced 30-200 kHz.

The alternators in communica-
tions use an electromagnet to
generate RFE. Telegraphy was pos-
sible, by interrupting the coil
current with a telegraph key. In
1916, engineers from the Naval
Research Lab (NRL). Wash-
ington, D.C.. used the U.S. Navy
radio station at Arlington. VA
{call sign NAA). to produce the
worlds first voice transmission
over radio. NAA. also known as
Radio Arlington, had a 100-kW,
113-kHz alternator. and domi-
nated voice radio before World
War 1. NAA engineers varied the
electromagnet current using a
voice signal, to create AM. Be-
cause of its low operating fre-
quency. the Alexanderson alter-
nator was of limited microwave
value.

Vacuum-tube oscillators

Although this series is about
microwave devices, we must take
a brief look at vacuum tubes. in
order to understand the limita-
tions and problems of microwave
oscillators. In 1885, Thomas A.
Edison noted the Edison effect,
that a positively charged elec-
trode inside an evacuated glass
bulb drew current. In 1905, Alex-
ander Fleming of Great Briain
used that effect to make the diode
rectifier, using a heated cathode
to emit electrons, and an anode
to collect them. In 1907, Lee De-
Forest of the U.S. inserted a grid
to modulate the anode current, to
make the triode.

Figure 3 shows the basic tri-
ode, with cathode, grid, and
anode. In some models. the cath-
ode is a direct heater, while here
its a hollow tube with indirect
filament. In either case, the ob-
ject is to heat the cathode until
electrons boil off into the sur-
rounding volume: a process
called thermionic emission. This
electron cloud is called space
charge. A positive anode or plate
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placed nearby attracts these elec-
trons, creating anode current.

The porous grid is between
cathode and anode. If the grid is
negatively biased. it can control
anode current. If negative
enough, the anode current goes
tozero. WhenV, is superposed on
V. the total grid voltage is
V,+ V. If V, is negative, the total
bias increases, so the anode cur-
rent decreases. Conversely. when
V, is positive the total bias de-
creases. so the anode current in-
creases. Thus. V, modulates the
anode current.

Early vacuum tubes were quite
limited in bandwidth: devices
that operated above 15 MHz were
rare. The primary problems were
lead inductance, interelectrode

CATHODE

L |
. il
S T

FIG. 3—THE TRIODE, WITH CATHODE,
GRID, AND ANODE. The cathode ther-
mionically emits space charge electrons,
attracted to the anode as current. Total
grid voltage is V; + Vg, and V; modulates
anode current. If V; is negative, bias in-
creases and anode current decreases,
and vice-versa.

capacitance., Gain-Bandwidth
Product (GBP). transit time/an-
gle. and interelectrode spacing.
Making the electrodes smaller de-
creases capacitance. but severely
limits operating power, and was
deemed useless. Moving the ele-
ments further apart also de-
creases capacitance, but in-
creases transit time. Transit
time/angle problems occur when
the time required for electrons to
pass from cathode to anode ap-
proximates the signal period.

The Barkhausen-Kurz
Oscillators

An early solution to the band-
width problem in vacuum tubes
was to exploit transit time. as in
the Barkhausen-Kurz Oscillator
or BKO. The BKO in Fig. 4-a used
a triode with reversed anode
bias. The BKO had a cylindrical
anode. since flat or rectangular

anodes wouldn’t work in BKO
mode. Both anode and cathode
were negative. while the grid was
positive.

Figure 4-b shows BKO opera-
tion. Cathode electrons were at-
tracted by the positive grid
toward the anode, but its nega-
tive bias repelled them. Since the
cathode was negative, a similar
effect occurred there. Electrons
traveled circularly about the grid.
with the operating frequency set
by the rotation rate. Output
power was taken from the grid. a
principal limitation of the BKO.
The small grid size limited RF
power, so it normally ran white
hot.

Other approaches

Later devices used magnetic
fields to control current. instead
of the electric field of the BKO.
These included the magnetron.
an "M-type” crossed-tield device
invented by Hull in 1921, the par-

PATH \ =

4 ELECTRON
% - u wn\ . SPACE

Y, \ CHARGE
GRID o -m—— -
CATHODE//'|
b

FIG. 4—THE BARKHAUSEN-KURZ O
SCILLATOR (BKO) used transit time to in-
crease bandwidth. In (a), both cathode
and anode are negative; the grid is
positive. In (b), cathode electrons are al-
ternately attracted toward and repelled
from the anode, traveling circularly about
the grid with rotation rate setting operat-
ing frequency. The small grid porduced
only limited RF output power, so it ran
white hot.

allel-field “O-type” device inven-
ted by both the Heil's in 1935, and
the Varian brothers in 1939. Next
month, we'll examine the magne-
tron in depth. R-E

LAWN RANGER

continued _from page 58

cutting disks take too long to
come up to speed, adjust R38 on
the power board. If they take too
long to stop. check relay RY2 and
resistor R43. Disconnect J11-2.

Automatic guidance test

By blocking grass sensors with
your fingers or electrical tape,
you can simulate a grass border
that the Lawn Ranger can follow.
As you block different grass sen-
sors, you can verify that the
motor controller is working prop-
erly by observing the drive wheels
as they change in both speed and
direction.

Before turning the Lawn
Ranger on. ensure that the cut-
ting blades and disks are discon-
nected. Place the rear end of the
unit up on blocks so the wheels
do not touch the ground. Ensure
that the grass sensors are not
blocked by grass or other objects
and that the manual controller is
disconnected. Turn the ignition
key clockwise and push the sTarT
button. The right wheel should
spin clockwise and the left wheel
should spin counter clockwise.
The Lawn Ranger will initiate a
left turn because it cannot detect
tall grass. If it were allowed to
move on the ground. you would
see it steer to the left in a counter-
clockwise circle. It would con-
tinue to move in a circle search-
ing for tall grass for approximatec-
ly 6 seconds and then turn itself
off.

Now it is time to test the full
range of the steering. Block sen-
sors 1-8 with electrical tape. Ad-
just potentiometer R203 as
described in the July issue. Now.
Adjust R201 and R202 until both
wheels spin at the same rate. You
can calculate wheel speed by
counting the number of revolu-
tions that each wheel performs
within one minute (rpm’s). This
test validates that the Lawn
Ranger steers straight ahead
when the grass border is in the
center of the grass-sensor assem-
bly (between sensors 8 and 9).

Clear all the grass sensors so
they are free of obstructions: the
Lawn Ranger should return to its
left turn mode. Now, block sensor
1. then 2. then 3. and so on, until

continued on page 79
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AM radio is seeing hard times.

MOLLY WOULD CRY OUT. “NO. NO.
McGee—not the front closet!”
But Fibber McGee would open
the door anyway. and there'd fol-
low several seconds of crashes.
bangs. thumps. and thuds as
Fibber's famous overstulfed clos-
et emptied out. The radio au-
dience loved that. as well as the
show and its characters.

Fibber McGee and Molly were
part of the "Golden Age" of radio
in the 19305, 1940s. and early
1950's. when amplitude modula-
tion (AM) was king. and Jack
Armstrong. Gangbusters,
Gabreal Heater. the Lux Radio
Theater. Edward R. Murrow. and
hundreds of other shows and per-
sonalities ruled the airways. It
was even bigger then than TV is
now. because there was really no
competition except movies and
newspapers. Now. those days are
gone and AM is seeing hard
times. The present AM is a far cry
from a decade ago.

The trouble with AM
Surprisingly. AM's problems
are only partially due to TV. When

TV skyrocketed in the 19505, AM
radio actually prospered. despite
a period when it took some
blows. Once the Top 40 arose.
with repetitive song cycles. ener-
getic disc jockeys, time, tempera-
ture. and contests. AM found its
fortunes again. Actually. most of
AM's troubles come from fre-
quency modulation (FM) compe-
tition. AM and FM may both be
radio. but there are some impor-
tant differences in the way infor-
mation is transmitted.

Both AM and FM transmitters
radiate “carrier” wave RF. modu-
lated to contain transmitted in-
formation. In AM. the carrier
wave amplitude is proportional
to the audio amplitude. but the
carrier frequency is constant.
Figure 1 shows the components
of an amplitude modulated wave-
form: (a) is the carrier RF signal.
(b) is the audio-modulation sig-
nzal and (¢) shows the amplitude-
modulated carrier signal. In FM,
the carrier amplitude is con-
stant, while the carrier frequency
varies in proportion to the audio
signal rate. Figure 2-a shows an

FM audio signal. and Fig. 2-b is
the frequency-modulated carrier.

The AM band is much lower in
the RF spectrum than FM: AM
spans 535-1605 kHz. while FM
spans 88-108 MHz. AM channels
are 10 kHz wide and FM channels
are 200 kHz wide. so you would
be able to squeeze only about 5.5
FM channels onto the entire AM
band. There are 107 AM channels
presently available. and 100 on
FM.

FM signals normally don't
propagate beyond 75 miles,
which is considered the line-of-
sight limit and is within the Very-
High Frequency (VHF) range.
The VHF range used by broad-
casters is subject to signal scat-
tering from obstructions such as
building edges or hills and is
prone to fading in and out under
certain conditions. In contrast.
AM signals often travel very great
distances. The difference be-
tween AM and FM signal propa-
gation is due to the great
difference in their carrier [re-
quencies. not their modulation
differences.
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FIG. t—AM SIGNAL COMPONENTS; (a) is
the carrier signal, (b) is the modulating
signal, and (¢) is the amplitude modulated
signal at a constant frequency.

Two characteristics of FM oper-
ation are responsible for its high
fidelity response: wide band-
width transmission and con-
stant carrier amplitude. The
wide bandwidth allows a wider
range of audio frequencies to be
processed. up to 15 kHz for FM.
compared to only 5 kHz for AM.
The source of most noise in AM
transmission and reception is
from atmospheric or static noise
resulting from lightning, tluores-
cent device radiation. and elec-
tronic machinery. especially dur-
ing hot weather. AM transmis-
sion is. therefore. amplitude-
sensitive. By maintaining a con-
stant carrier amplitude in FM.
static noise can virtually be elimi-
nated. FM was originally used for
stereo because of its high fidelity.

b

FIG. 2—HERE IS AN FM SIGNAL; (a) is the
audio modulating signal and (b) is the fre-
quency modulated carrier signal at a con-
stant amplitude.

FM popularity

After World War II. AM stations
began adding FM. There weren't
many FM stations back then. so
FM programming consisted pri-
marily of classical music to take
advantage of the high fidelity:
otherwise they just duplicated
AM programming. FM grew slow-
ly. because consumer-electronics
manufacturers and the public
were mesmerized by TV. Some
AM stations gave up on FM. relin-
quishing their FCC FM station
licenses. They regretted it later.
when FM became prominent but,
by then. most FM frequency al-
locations were gone.

Several factors contributed to
the prominence of FM. Stereo ar-
rived in the early 1960, becom-
ing the foundation of further
success. The availability of FM
stereo receivers. component sys-
tems. AM/FM portables. and AM/
FM car stereos followed. The FCC
eventually ruled that most com-
bined AM/FM stations had to pro-
gram AM and FM broadcasts
separately, forecing broadcasters
to create competitive FM pro-
gramming. There then arose a
couple of generations of listeners
who used radio mainly for music.
not comedy. drama. or news.

The growth of FM over AM in
the last 16 vears has been dra-
matic. In 1972. AM had 75% of
the radio audience: that was re-
versed by 1988. FM is considered
the stereo music medium, which
is what most listeners want.
However. not all AM is in trouble:
large markets capable of develop-
ing major audience shares com-
mand sale prices of tens of
millions of dollars. However. the
average AM station is far less
glamorous.

AM'’s battle against FM

Most mid-size markets have a
couple of AM stations at the bot-
tom of the ratings. The top two or
three in a market get by on com-
munity service, creative pro-
gramming. good management,
and poor competition. Most AM
stations that are considered to be
on shaky-grounds are those that
broadcast daytime-only stations,
especially those that have no FM
companion station. and aren't
part of a broadcasting group un-
der one owner. They sink or swim
on their own and most drown:
about 65% lose money.

, s - ‘ " Mg ‘ : -1
FIG. 3—AM RADIO TRANSMITTING TOW-
ERS aren’t the beacons of comedy and
drama they were in the good old days.

The FCC helped by giving most
daytime stations post-sunset
broadcast authorizations. but
the rules often dictate transmit-
ter powers as low as 1-50 watts!
Even for a small-town station.
that’s not enough power to pro-
vide the needed coverage. es-
pecially if there's competition.
AM's crowded frequencies are an-
other problem, especially for
night listening when signals
propagate farther. Interference
obviously turns listeners away.
Many AM channels are a jumble
of noise at night. with half a doz-
en stations fighting to be heard
and none succeeding.

In the 1960s and most of the
197905, AM rode high. and many
broadcasters and investors want-
ed part of the market. Hundreds
of new stations began during
that period. crowding the AM
dial. Many towns of 20,000 peo-
ple have two or three AM stations
competing for large FM au-
diences. The economic down-
turn of the late 19705 and early
80%s hurt many AM stations, es-
pecially those in rust and farm
belts. which suffered most from
the sluggish economy.

AM radio generally gets a small
slice of local advertising, with the
larger chunk going to FM. TV, ca-
ble, newspaper. shopping. and
billboard competition is very
heavy. Falling revenues mean less
money for promotional or inno-



vative program changes. or high-
quality air personalities that
might hold an audience. In 1988,
AM and FM each had about 5.000
commercial stations: AM sta-
tions did $1.7-81.9 billion of
business. while FM stations did
$4.8-55 billion. FM's early lack of
commercial success helped draw
listeners because of fewer com-
mercials. And. while FM stations
do air more commercials today.
they still air about half as many
as AM stations—they just charge
more.

AM solutions

AM station managers know the
problems, and try to lind solu-
tions. They know audiences
don’t see AM as a music medium.
A National Association of Broad-
casters survey on public at-
titudes toward AM found that
75% of respondents want good
programming with good tech-
nical sound. The survey showed
both a strong preference for
news-talk-information on AM,
and an older audience. Some sta-
tions try drastic cures. “Nar-
rowcasting” or "niche program-
ming" describes programming
aimed at very specilic audiences:
® In New York. WFAN (once
WNBC. flagship station of the
NBC network) runs an all-sports
format: play-by-play. sports talk.
and news.
¢ [n Los Angeles. with 100 com-
peting stations. KMNY devotes it-
self to money, and how to have
more of it, syndicating some pro-
grams to other stations.
® All-kiddie radio by KPAL, Little
Rock. Arkansas. includes chil-
dren’s music. stories, and school
news reported by children.
® [n Florida. WWNN broadcasts
self-help and positive-thinking
radio programs.
® Several stations now use sin-
gle-theme approaches to music.
There are all-Elvis stations. and
at least one playing only Beatles
music.

Whether these formats will last
is yet to be seen. For example, all-
weather and traftic formats have
been tried and abandoned in Los
Angeles and Minneapolis. AM
stations can also inexpensively
subscribe to satellite program
services. Services with a "big
city” feel have proven successful
for smaller stations. especially
when such services can mean

BETTER RECEIVERS FOR BETTER SOUND

One of the main reasons why AM has
taken a back seat to FM is because of
AM’s inherently poor fidelity. The National
Association of Broadcasters (NAB) is try-
ing to do something about that. Specifical-
ly, the NAB is trying to convince electronic
manufacturers to incorporate three design
improvements into their AM receivers.
Those improvements, which are in accor-
dance with the National Radio Systems
Committee (NRSC) suggested guidelines
are: the ability to receive frequencies with-
in the expanded band, AM stereo com-
patibility and, de-emphasis circuitry.

Manufacturers will be able to make
units that receive transmitted signals in
the expanded bandwidth fairly easily and
inexpensively. However, they are much
more relctant to jump into mass produc-
tion of AM stereo receivers-—adapting cur-
rent product designs to incorporate stereo
reception can be an expensive proposi-
tion.

Another stumbling block that manufac-
turers face is that there are two mutuaily
incompatible systems on the market.
Motorola's C-Quam and Kahn Communi-
cations are two AM stereo systems that
are currently in use by broadcasters today.
C-Quam is used by approximately 500
broadcasters, while only about 100 broad-
casters use the Kahn System. The only
commercially available AM stereo re-
ceivers on the market are compatible with
Motorola’s C-Quam transmitter design.
Sony, Sanyo and Sansui previously made
IC stereo detectors that were compatible
with both the C-Quam and Kahn transmis-
sion systems, and about 20 such receiver
models were once produced by those
companies. However, those chips and re-
ceivers are no longer in production be-
cause of various legal battles between
Kahn and Motorola. We may again see
some Kahn-compatible receivers after the
legal dispute is over.

There are still many varied opinions in
the broadcasting field about which system
is better. Broadcast engineers profess the
advantages of each system, and may
choose one system over another because
of their specific transmission needs, or
personal preferences. When AM stereo
was first introduced years ago, FCC's “let
the marketplace decide” attitude seaied
the fate of AM stereo by causing a re-
lentless battie between various competing
systems. Now, more than eight years after
the introduction of AM stereo., the two sur-
vivors, Kahn and Motorola, are stiil bat-
tling it out. The FCC's lack of direction
during the early stages has hindered the
acceptance of AM stereo, and has hurt not
only electronic manufacturers, but con-
sumers, too.

savings through stall cutbacks.
or when stalff can be freed to de-
velop more local and major news
programming. It's easy to insert
local news, sports, weather. and
other features.

Frequency boosting, or pre-emphasis
is a design modification that the NRSC is
recommending to reduce noise transmis-
sion for higher fidelity. Within the time in-
terval that an AM signal carrier is
transmitted and received, the carrier sig-
nal may be affected by noise. The greatest
impact that noise has on the carrier is
changing the amplitude. FM is much less
subject to that type of noise distortion be-
cause itis transmitted at a constant ampli-
tude. The sound volume of an AM
detector is proportional to deviation of the
carrier amplitude. if the audio signals
cause a much larger amplitude change
than the unwanted noise amplitude devia-
tions, during transmission and reception,
then the noise will not be very noticeable.
That relationship is called the signal-to-
noise ratio—the higher the vaiue, the bet-
ter the sound quality.

PRE-EMPHASIS = dB

-
crxvpave R0

23 «iéé'él;(' 2 345684
1.000 10,000
FREQUENCY —Hz

PRE-EMPHASIS CHARACTERISTIC
suggested by the NRSC for AM trans-
mission.

In a pre-emphasis circuit, a portion of
the transmitted signal is boosted, or pre-
emphasized, causing a larger carrier am-
plitude deviation. The receiver conversely
de-emphasizes, or attenuates that signal.
The overall effect is to increase the signal-
to noise-ratio. The accompanying figure
shows the 75 ps pre-emphasis charac-
teristic suggested for use.

The NAB is working closely with the
electronic industry to develop a certifica-
tion for improved AM receiver designs
which follow NRSC guidelines. One idea
is to authorize the use of a quality mark
that will identify receivers that comply with
NRSC standards. Broadcasters are also
receptive to the idea of promoting the new
design standards in AM receivers. Clearly,
AM stereo compatibility and the efforts to
improve AM sound quality are compii-
cated issues which are still being worked
out. Perhaps with the cooperation of the
electronic industry, broadcasters, and the
FCC, AM wili continue as a viable commu-
nications medium.

Not long ago. AM operators
thought the answer was AM ster-
eo. but it’s been a disappointing
panacea. Most broadcast experts
feel that the FCC ruined things
by refusing to pick a specitic AM
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of all sizes.

FIG. 4—TALK SHOWS, OFTEN WITH LIVE GUESTS, are a programming staple of

W

FIG. 5—WELL-RUN SMALL-TOWN STATIONS with a solid history are likely to continue a

successful tradition.

stereo approach from the half-
dozen stations competing for
FCC approval. Instead, the FCC
let the market decide. and so far
it hasn't. In the last seven years.,
AM stereo has barely affected the
minds of broadcasters or the
public.

Two AM stereo systems are still
competing: Motorola’s C-Quam,
and the system developed by
Kahn Communications. Broad-
casters haven't reached a con-
sensus on which should be
standard. Only 10% of AM sta-
tions now have stereo. The au-
dience percentage that use AM
stereo gear is still low. and there's

no real impetus to switch, which
can cost up to $100.000—half a
years income or more for some
small stations.

AM'’s expanded band

An important change affecting
AM broadcasters as well as radio
receiver manufacturers is that of
AM frequency band expansion,
or "AM improvement.” In 1988,
the World Administrative Radio
Conference agreed to expand the
AM radio upper bound from 1600
kHz to 1700 kHz, effective July 1,
1990. Ten additional channel
slots will be available as a result
of the expansion. With 20 to 30

stations

stations per channel. a total of
approximately 200 to 300 new
AM stations in the U.S. could
conceivably occupy the expanded
band.

The primary objective of the
FCCinauthorizing transmission
in the upper range is to unclutter
the existing band and reduce the
overall levels of broadcast inter-
ference. Stations who are consid-
ered as causing the most inter-
ference will be given highest
priority by the FCC for transmis-
sion in the upper band. Some
night-time broadcasters are con-
sidered to be the “worst offend-
ers.” and the FCC is hoping that
most of those stations will volun-
tarily migrate into the upper
band. The advantage of changing
into the upper band is that the
adjacent stations will experience
less interference, and the listener
will receive a much clearer broad-
cast.

After a transition period. the
FCC will make new AM stations
available for new licensees, so
that broadcasters can make full
use of the entire expanded band.
Stations who are licensed to
broadcast within the new upper
range will be able to transmit full-
time, with power restrictions of
minimum 1 kilowatts after sun-
set and 10 kilowatts during
daylight hours.

Many problems, however, still
need to be solved. Existing ser-
vices, such as the Travelers Infor-
mation Stations (TIS) will need to
move or—because the TIS are
considered by the FCC to be sec-
ondary broadcasters—may have
to relinquish their transmitting
rights.

So. can we see the future of
AM? Clearly. it'll hardly vanish
from your dial. Most stations will
likely solve problems by new pro-
gramming, promotion, manage-
ment, and technology. Some may
not have their prior success, hav-
ing to live with less. But those
with bleak futures may die out
due to survival of the fittest. That
sort of periodic adjustment be-
falls most industries. when
change creates a new operating
climate, killing off and weeding
out the weak, leaving what's left
leaner and meaner. Meanwhile.
those who live and work in the
world of AM radio today can only
echo Molly's long ago words:
"Taint funny McGee!" R-E
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Perpetual motion, independent research, the
magnetocaloric effect, and audio voltmeters.

need all of the foot dragging, in-

fighting, and squabbling going on
today over HDTV high-quality video-
display standards. It seems that sev-
eral government agencies are now
battling each other to win the coveted
role of chief obstructionist.

To me, it is entirely obvious that
HDTV will use square pixels, will not
have interlace, will use fully program-
mable, rather than hard-wired (single
standard) receivers and displays, will
be totally digital, will use a real-time
JPEG compression, and will follow
Japanese set standards.

It is also totally obvious to me that
terrestrial broadcasting will serve a
negligible to totally vanishing role in
HDTV, while the computing, satellite,
VCR, and cable uses will over-
whelmingly dominate. And any inter
mediate or interim “transition” steps
will prove to be a monumental waste
of time and money, done by the
wrong people for the wrong reasons.

So. let's just ban the networks and
the feds from any HDTV input what-
soever, and then get on with it. They
are the enemy, not Japan. Our topics
this month seem to range from the
ridiculous to the sublime...

I t's not at all obvious to me why we

Perpetual motion

it may be the New Age nineties, or
just a sunspot cycle peak, but a sur
prisingly large number of all you hard-
ware hackers are busy at work
building your own perpetual motion
machines. | simply cannot believe the
number of helpline calls and visitor
drop-ins | am getting on this.

Since perpetual motion is definitely
real as far as its history and its ongo-
ing activities are concerned, maybe
we should take a brief look here.

| guess | was in the seventh grade
when | built my first perpetual motion
machine. Figure 1 shows the details. |
took a gyroscope and hung several
magnets on it so that like poles faced
each other. The magnets were at an
angle so that the repulsion would

have a tangential component. As the
poles repelled each other, the gyro-
scope would accelerate.

Or so | thought at the time. Very
strangely, the gyroscope locked ug
instead of spinning. Seems it latched
itself into a minimum reluctance field
position and just sat there.

These days, | guess | don't really
understand why perpetual motion is
desirable. Since unlimited free ener-
gy would hasten the entropic heat
death of the planet, perpetual motion
is both environmentally unconsciona-
ble and socially reprehensible. The
first thing we should do to a suc-
cessful perpetual motion machine
designer is to just stake him to an
anthill, and then leave him out there
until the next meeting of the steering
committee.

Nonetheless, perpetual motionis a
fascinating topic. Some very good
books on this subject are available
from Lindsay Publications, while a
few of the more opportune ongoing
perpetual-motion scams are available
to you through H&A Industries or the
Tesla Book Company.

After working with a bunch of
them, the perpetual-motion buildees
these days all appear to share several
common traits. None of them have
ever attended an introductory college
physics course, or else they seem to
have slept through it.

While all of them claim they “just
can't find anything at all”" on their
idea, they studiously go out of their
way to avoid doing any real or honest
library research. As we've found out

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:
Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

several times in the past, any hard-
ware hacker anywhere can instantly
get the very latest scoop on anything
by way of the Dialog Information Ser-
vice. More on this shortly.

A disproportionate number of the
perpetual-motion buildees seem to
kelong to one particular religion that
happens to be very big on faith and on
self-reliance.

There's often a very heavy dose of
paranoia, usually aimed at the patent
office, a local university, those oil
companies, Detroit (who could not
possibly suppress anything except
guality or profits), an ex-boss, or else
“them" in general.

Almost always, the buildees think
linearly instead of cyclically. Thus,
while a power stroke of the repelling
magnets or their freezing milk bottle
makes a lot of sense to them, they
usually ignore the inevitable repetitive
and cyclic energy supplying steps as
needed to get to that stage.

There's also the Cosmic cupcake
syndrome, the Few chips shy of a full
board affliction, and the Boy a whole
flock of them flew over that time con-
cept. But we need not get into any of
these here.

Finally, there is the magic bullet.
Their idea almost but not quite works.
So, all we need to fix it is better
gears, stronger magnets, a larger
milk bottle, or a different rear axle
ratio. Or more bucks for research.

Several of us folks around here at
Radio-Electronics editorial have
now somehow gotten some silly
ideas into our collective heads. For
some unbeknownst reason, many of
us presently feel that:

(A) Neither matter nor energy can
be created or destroyed, except by
an atomic process.

(B) Available energy always seems
to convert itself from higher quality
forms into lower and less useful
ones. Not once have the dishes ever
washed themselves. Nor have those
pool balls ever re-racked themselves.

(C) Nearly all physical and elec-
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FIG. 1—MY VERY FIRST PERPETUAL MO-
TION MACHINE. As the like poles of the
magnets repel each other, they accelerate
the rotor on a gyroscope. Sadly, it latched,
rather than speeding up. But maybe if |
used stronger magnets...

tronic processes end up producing
unrecoverable low-grade heat ener-
gy. usually through fricton or elec-
trical resistance.

(D) Despite a House-Senate com-
promise committee, Congress is not
expected to repeal the three laws of
thermodynamics this session. Para-

NEW FROM
DON LANCASTER

HANDS-ON BOOKS

Hardware Hacker Reprints Il
Ask The Guru Reprints | or Il
CMOS Cookbook

TTL Cookbook

Active Filter Cookbook
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phrased, these three laws are (1) You
can't win; (2) You can't break even;
and (3) Yes, the dice are crooked, but
it's the only game in town.

| guess one of the reasons some of
us around here feel this way is that
not once in the entire history of hard-
ware hacking has even one reproduci-
ble counter example to these silly
ideas of ours ever been successfully
and unarguably demonstrated.

Naturally, you are free to agree or
disagree with us as you wish. But if
you disagree, we do make only one
simple request: Provide us with an
experiment that can be independent-
ly duplicated by disinterested out-
siders which causes your effect to
show up at least reasonably well.
Then we will all believe.

Doing serious research

So. what is the best way to re-
search any topic? | don’'t know how
many calls and letters | have gotten
from people who live in such a “re-
mote" area and will claim that "abso-
lutely nothing™ is available locally.
Believe it or not, one of these letters
was from Cambridge. MA and yet an-
other was from Palo Alto, CA.

Well, I've been sitting right here
watching Gila Monsters on this sand
dune smack dab in the middte of the
Upper Sonoran desert for nearly two
decades now. While almost every-
thing t do is local (and much of it done
underground or in mountaintop wil-
derness areas), |'ve had no problems
whatsoever handling top-quality re-
search on all kinds of very rewarding
and well-paying topics.

So don’t give me any “remote”
bull. Admittedly, my tiny and isolated
town of 2400 does have its own sym-
phony orchestra, but that's another
story.

Figure 2 lists a few of my key se-
crets to doing independent hacker
research. The overwhelming reason
you cannot find something is be-
cause you are not looking. You are
instead going through some inept
motions and keeping yourself busy,
ratber than by taking obvious steps
and handling all of them in a logical
manner.

Research is not an activity that you
turn on or off. Instead. you put your
self in a continuous research mode in
which you gather and collect
everything, needed or not, or ex-
pected or not. Never mind the topic.
The subject does not matter in the

least, since chance favors the pre-
pared mind. Thus, your own personal
resource file is far and away the most
important place to look, should any
specific need come up.

Set a minimum goal of eight cubic
yards for your personal resource
files. At least for a bare bones start-
up. Then let it grow from there.

Your foremost outside resource
should be all of the trade journals. |
subscribe to over 400 of them. As we
have seen in the past. any and all
fields have all their own private tech-
nical magazines which are intended
for a select group of insiders. Most of
these are free, provided you tell them
what they want to hear on their
qualification cards. Many do include
bingo cards, annual directories, and
tech info.

Naturally, you'll circle everything
even remotely usable on the bingo
cards. If in doubt. circle it. If you do
not personally rent the largest box in
your local post office, you've missed
the point here completely.

Electronic trade journal examples
include E.E. Times, Electronics, EDN,
Electronic Products, Electronic De-

RARE EARTH RESOURCES
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(800) 343-1990
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5310 Derry
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CIRCLE 263 ON FREE INFORMATION CARD
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(1) - If you can't find it, you ain’t lookin.

(2) - Research is a continuous activity done on a total lifestyle basis.
You cannot turn it on and off at will.

(3) - Anticipate what you are going to research in the future and get
- started on it long ahead of any actual or possible need.

(4) - Your own personal resource file should be your first and foremost
starting place. Your begining file should fill at least eight cubic
yards, and should expand from there.

(5) - The free trade journals are far and away your most important
- external resource. A complete listing appears in Uhlricht's
Periagdicals Dictionary. Use those bingo cards!

(6) - The Dialog Information Service at your local library can mstantly find
anything for you from anywhere at anytime.

_(7) - Other important library resources are the Science Citations Index, the
: Thomas Registry of Manufacturers, Interlibrary loan, the UM/ reprint
service, and the Encyclopedia of Associations.

(8) - Form an extensive network of contacts outside of your circle of family,
friends, or work associates. Clubs, helplines, and BBS systems are

ideal for this sort of thmg

(9) - Let your subconscious be your guide, starting from fundamnﬂl
~ principles and guidelines. Go with the vibes. :

(10) - Quest tinajas.

FIG. 2—SEVERAL OF MY INSIDER secrets on independent research.

sign, and dozens more. We'll look at
these names and numbers in some
future sidebar.

For now, you go to the library and
view the Hacker's Holy Grail, that is
otherwise known as the Uhlricht's
Periodicals Dictionary. This one hard-
ware hacking resource is far and away
more important than all of the rest put
together. Use and enjoy.

The second most important out-
side Hardware Hacking research re-
source is the Dialog Information
Service. It's also at your local library.
For a small fee, Dialog will instantly
research anything, anywhere, any-
time. As an example, we'll shortly be
looking at magnetic refrigeration. To
get from knowing virtually nothing on
the topic to having eighteen of the
most recent worldwide key abstracts
in hand took me a total of seven min-
utes and cost me a total of $27.57.

There's lots of other goodies in the
library, should you snoop around in
enough nooks and crannies. In gener-
al, the least valuable things in any
library are its takeout books. There's
that free Interlibrary Loan Service
which lets you get anything from any-
where, and the faster UM/ service
which can get you any reprint of any-
thing provided you know the exact
title, journal, and pages. For much
less than Dialog, as long as you don't
mind waiting a few days.

There's also a Thomas Registry of
Manufacturers that lists who makes
everything, but I've found this to be of
limited utility. Also, check into the
Encyclopedia of Associations, and, if
you can't locate Uhlricht’s, then the
International Standard Periodicals
Dictionary is almost as good.

Another library favorite of mine is
the virually unknown Science Cita-
tions Index. Unlike all the others, this
one lets you move forward through
time, rather than back into older and
older material. It works by listing who
put whom into their bibliographies.

For instance, any competent new
technical paper on active filters must
reference Sallen and Key. Anything
new on cold fusion absolutely must
list Pons and Fleischman. Anything
new on unfocused solar collectors
simply must cite Winston, and so on.
If they don’t, then they aren't worth
reading anyhow.

Simply shove any of these names
through the index, and you'll generate
all of the newer papers in the field.
After a while, new author names will
start cropping up and repeating. You
then use the avalanche effect to find
the latest and the best, just by start-
ing with one or two ancient authors.

And do not ignore the library’s kid-
die, young adult, or popular press
books. Excellent, understandable,
and readable backgrounds are easily

picked up in the Doubleday Science
Series, or the Life Science Library.

Beyond the library. you'll want to
collect the specialty direct-mail
books catalogs. We've covered this
resource in depth in a previous col-
umn and contest. More details ap-
pear in my Hardware Hacker |l
reprints.

Let's see. What else is there?
You'll definitely want to set up some
sort of extensive personal network
that involves people strictly outside
of any friends, family, or work associ-
ates. Obviously, my help line works
like a champ here. Electronic bulletin
board systems are another great
route to networking. So are clubs.

Your own personal experiments
can very much clarify any topic, as
can teaching a class on it. The pur-
pose of research is to get the effect
you are after to show up reasonably
well in as simple and as cheap a way
as possible.

But stay in school forever. While
there's lots of possibilities here, the
best I've found are local community
college courses, and that self-study
material from Heath.

Finally, simply let things gel. Take
Bowseretta up the mountain. Questa
tinaja. Map that terminal crawlway.
Any field has an order and a flow to it.
Often in directions that “"they" don't
care to admit. Start with a few funda-
mentals, think about it for a while, and
a pretty fair picture of the rest may fall
in place without much in the way of
conscious intervention.

Remember that sincerity is every-
thing. Once you've got that faked, all
else follows.

This month's contest

Tellyawhat. | am about to reveal
Fere for the first time a stunning new
technological breakthrough, one that
is eminently hackable, besides being
a sure fire winner for a research topic,
school paper, or science-fair entry.

Only instead of me doing all the
work, let's try doing it together. See
how much you can improve your re-
search skills along the way.

Just show me an easily done and
Radio-Electronics-compatible
method to demo the magnetocaloric
effect described below, at room or
lower temperatures. Or else add in
any way (patents, papers, articles,
data sheets, etc.) to our ongoing
magnetic refrigeration dialog below.

There'll be all the usual Incredible
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FIG. 3—THE MAGNETOCALORIC
EFFECT, very greatly oversimplified.
Gadolinium and other rare earth alloys
can absorb heat energy in the presence of
a magnetic field and release it otherwise.
The efficiency can be as much as 40:1
better than mechanical cooling. Magnetic
refrigeration is usable over an absolute
zero to above room temperature range.
Important first uses will be in cryogenics,
superconductivity, liquefied gases, and
hydrogen fuels.

Secret Money Machine book prizes,
along with an all-expense-paid (FOB
Thatcher, AZ) tinaja quest going to
the very best of all. As usual, send
your written entries directly to me
here at Synergetics, rather than di-
rectly over to Radio-Electronics
editorial.

Magnetic refrigeration

There's apparently a brand new
way to cool things that is just turning
the corner from laboratory to pre-
liminary product development. If what
has happened so far is to be believed,
it should completely blow away many
traditional cooling schemes, par-
ticularly at very low temperatures.

This genuine breakthrough is
called the magnetocaloric effect, and
| have grossly oversimplified it in Fig.
3. The latest key papers appearin the
listings of Fig. 4.

Basically, if you take critical rare
earth elements or their alloys, they
will absorb heat when magnetized
and release heat otherwise, acting as
a heat pump. At least over certain
temperature ranges and over spec-
ified magnetic field strengths.
Gadolinium is one popular material.

Heat transfer operations take
place in and around the Curie Point.
Most magnetic materials lose many
of their properties when they exceed
their Curie Point temperature.

The magnetocaloric effect can bge
tuned over a range of absolute zero to
above room temperature. Efficien-
cies as much as 40:1 better than me-

Magnetocaloric Effect in Strong Magnetic Fields
A.M. Tishin, Cyrogenics (UK). February 1990, v30 #2, pp 127-136.

Magnetocaloric Effects in Rare Earth Magnetic Materials
A.S. Andreenko. et. al., Soviet Physics (USA), August 1989, v32 #8. pp 649-664.

Magnetocaloric Effect in Thulium
C.B. Zimm., et. al., Cyrogenics (UK), September 1989, v29 #9, pp 937-938.

Magnetic Refrigeration
Superconductivity Industries, Spring 1989, v2 #1. pp 32-41.

Magnetocaloric Effect and Refrigerant Capacity of Tb-Dy Alloys
S.A. Nitkin, et.al, Physics Status Solidi (East Germany), May 1989, pp 117-121.

Magnetic Refrigerator for Superconducting Magnets at 1.8K
V.A. Altov, et.al., ICEC 12 (UK), 1988. pp 635-640.

Magneto-thermal Properties of Sintered Gadolinium
E. Gmelin, et. al., ICEC 12 (UK), 1988, pp 432-436.

Determination of the Cooling Capacity of Magnetic Refrigerants
S. Nikitin, et. al.. Soviet Technical Physics Letters. April 1988, vi4 #4, pp 327-328.

Magnetic Refrigerator
T. Hashimoto, Refrigeration (Japan). 1988. v63 #733, pp 1189-1201.

Magnetic Field Changes in the Entropy of Europium Sulphide
P. Bredy, et.al, Cyrogentic (UK), Sept 88. v28 #9. pp 605-606.

Magnetothermal Conductivity of Er-Al for Cyrogenic Applications .
C.B. Zimm, et.al., Journal of Applied Physics, 15 April 1985, v57 #8, p4294-4296.

Adiabatic Temperature Changes in Ferromagnetic intermetallic Compounds
C.B. Zimm, et.al.. Journal of Applied Physics. 15 April 1985, v57 #8. p3829.

Magnetic Refrigeration
T. Hashimoto. et. al., Solid State Physics (Japan). March 1985, v20 #3, p161-175.

Characteristics of Magnetocaloric Refrigerants below 20K
T. Hashimoto, et.al.. ICEC 9 (Japan). May 1989. pp 26-29.

A Composite Material for Magnetic Refrigeration Using Internal Heat Transfer.
B. Daudin, et.al. Cyrogenics (Great Britian), September 1982, v22 #9. pp 439-440.

Magnetic Refrigeration from 10K to Room Temperature
T. Hashimoto. et.al.. Cyrogenics (Great Britian). November 1981, v21 #11, pp 647-653.

T-S Diagram for Gadolinium Near the Curie Temperature
S. Benford, et.al., Journal of Applied Physics, March 1981, v52 #3, pp 2110-2112.

The Magnetocaloric Effect in Dysprosium
S. Benford. et.al, Journal of Applied Physics, March 1979, v50 #3, pp 1868-1870.

FIG. 4—A FEW OF THE RECENT PAPERS on magnetic refrigeration and the new magne-
tocaloric effect.
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5 volts at 0 dBm. Sensitivity is 10 microvolts.

chanical refrigeration have been

liquid gases (especially hydrogen as a
bandied about. Yes, the effect can be

fuel), and as Freon replacements for

done using no moving parts.
Obvious applications for magnetic

refrigeration include cryogenics and

superconductivity, the production of

traditional room air conditioners. A
few sources of gadolinium and its re-
lated rare earths are shown in our

continued on page 90



LAWN RANGER

continued from page 70

oceetss

all the sensors are blocked. You
should notice that the left wheel
will slowly change from a coun-
ter-clockwise to a clockwise direc-
tion and the right wheel will
change from a clockwise to a
counter-clockwise rotation. If the
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Lawn Ranger has passed all tests
so far. it is ready for outdoor test-
ing.

?f it did not pass one or more of
the tests. double check the opera-
tion of the CPU board as de-
scribed in the June issue.
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Outdoor guidance testing

Now it is time to have some real
fun! Make sure your neighbors or
friends are out because they will
love to see the capabilities of your
new creation. Cut asix-foot thick
square border around a small
grassy test area with a conven-
tional lawn mower (don't use the
Lawn Ranger yet). Connect the
manual controller. squeeze the
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

Add prestige and earning power to
vour technical career by carning
vour Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

An important part of being pre-
pared to rmove up is holding the
right college degree, and the abso-
lutely necessary part is knowing
your field. Grantham can help you
both ways-—to learn more and to
earn your degree in the process.

Grantham offers two degree pro-
grams—one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro-
grams are available completely
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc-
tors when you need it.

Write for our free catalog (sec address
below), or phone us at toll-free
1-800-955-2527 (for catalog requests
only) and ask for our *degree catalog.™

Accredited by
the Accrediting Commission of the
National Home Study Council
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hand switch and turn the Lawn
Ranger on. "Walk ™ the unit to the
cutting area and place it on the
edge of the grass border with the
tall grass positioned to the left—
see Fig. | of the June issue.

Adjust the height of the grass
sensors so their tips lie approxi-
mately one inch above the cut
grass. The uncut grass should be
around two inches higher than
the cut grass for your first test.
Remove the manual controller
and push the run button. The
mower will begin to track along
the border you previously cut. It
should continue tracking this
border until you stop it. If it pass-
es this test, you are ready to con-
nect the cutting blades and really
show off.

Final test

Now you are ready to connect
the blades as shown in Fig. 3
(make sure the batteries are dis-

connected before attaching
blades). Double check the shields
that surround the cutting
blades: they should be able to
withstand a force as high as 60
pounds upon impact to allow for
safe operation.

After the blades are attached.
grab yourself a cold drink and
“walk” the Lawn Ranger with the
manual controller to the test
area. Set up the mower as de-
scribed above and connect the
cutting-motor wire to J11-2. Re-
move the manual controller and
turn the Lawn Ranger on.

Push the cut and run button.
Now. watch in amazement as the
mower automatically cuts the
grass contained within the test
area. You will love the way it
“turns on a dime” when it
reaches the end of a row. When it
is finished with the job, it will
steer in a tight circle searching
for tall grass and then turn off.R-E



AUDIO UPDATE

The Sound of Audio: An AES conference report

ast month | wrote about an au-
Ldiophile High End Hi-Fi Show.

This column is about an al-
together different kind of “show"
sponsored by the Audio Engineering
Society (AES). Properly billed as a
conference, rather than a show, "The
Sound of Audio™ was a wide-ranging
exploration of the latest findings on
the perception, measurement, re-
cording, and reproduction of sound.
A variety of papers were presented
along with a special session on the
reviewing of audio products featuring
reviewers from both "slick” and "un-
derground’’ publications. Given my
20 years in charge of product review-
ing for Stereo Review, | heard nothing
new—although the session gave me
a chance to say hello to a lot of old
friends. However, the pertinent and
intelligent questions from the au-
dience led me to make a mental note
to discuss the somewhat controver-
sial topic of equipment reviews in a
future Audio Update column. Now, on
with the conference.

Pyschoacoustics

Because of my ongoing interest in
psychoacoustics, | found the several
sessions devoted to audio percep-
tion both interesting and enlighten-
ing. As you may know, psycho-
acoustics deals with subjective sonic
perceptions, as contrasted to objec-
tive sonic measurements. A simple
example: For a sound to be heard
subjectively as twice as loud, its ob-
jective increase in sound-pressure
level must be approximately 10 dB.

The three presenters were all uni-
versity researchers, and their talks
included some of their own original
research in addition to the very latest
findings in the field. Rather than at-
tempting to synthesize three lengthy.
and sometimes complex, papers, I'll
extract (and paraphrase when neces-
sary) some of the opinions and find-
ings that caught my ear.
® Despite hundreds of years of in-
vestigation into human hearing, many

mysteries and confusions remain.
One author discussing the difficulties
of operating in the area of qualitative
judgments (Is it twice as loud or 12
times as loud?) urged that because
we are trying to measure the behavior
of a very complex biological system
that we be skeptical of the derived
numbers—they might not mean what
we think they do. | got a strong feeling
that there is an enormous amount of
research that remains to be done,
and that digital manipulation of the
testing signals is an important new
facilitating tool.

® There is more to hearing loss than
a simple reduction of sensitivity to

WHO IS AES?

The AES is an international organi-
zation whose membership includes
more than 10,000 persons involved
on a professional, semiprofessional,
and amateur level in all aspects of
audio. For further information on The
Sound of Audio conference, on how
to become a member of the AES,
and/or a catalog of available publica-
tions and technical papers, write to:
Audio Engineering Society, 60 East
42nd Street, New York, NY
10165-0075.

various frequency areas. Unfor-
tunately, at the frequencies where
there is a hearing loss there are also
additional changes that affect per-
ception. Thus, we generally cannot
restore normal perception by simply
restoring normal sensitivity with a
hearing aid or by using equalizers or
tone controls in a hi-fi system. The
study of the perceptual con-
sequences of hearing loss is an im-
portant and very active research area
of psychoacoustics and audiology.

® The ear has an incredible absolute
sensitivity: At 3 kHz, where the ear is
most sensitive, a sound at the thresh-
old of hearing produces a displace-
ment of the eardrum that is about Y100
of the diameter of a hydrogen mole-
cule! The threshold of pain (ranging

from 140 dB at 20 Hz to about 120 dB
at 2 kHz) is generally given as the
upper intensity limit of hearing. Unlike
the eye, whose iris visibly adjusts it-
seif to the ambient illumination, the
ear maintains its approximately 120-
dE dynamic range by dividing dif-
ferent intensity levels among sepa-
rate groups of nerve fibers. Each of
the fiber groups can handle a range of
only 30-40 dB. At levels about 40 dB
or so, only about 15-20% of the ear's
30.000 nerve fibers are handling the
incoming sounds.

® |t is almost always incorrect to
refer to the loudness of a sound as,
say. 90 dB SPL. Sound pressure level
is a physical measurement and only
indirectly related to loudness, which
is a subjective evaluation. A sound
measuring 90 dB could be, depend-
ing on its frequency spectrum, loud
or quite soft.

® There's a new interest in sound-
localization research. Some recent
findings include: Complex, broad-
band sounds are localized best, high
frequencies must be present for
accurate judgment of a sound
source’'s apparent height, and lo-
calization is most precise for signals
in front and at ear level.

It has been generally accepted that
our brain localizes sound sources by
using the intensity and timing dif-
ference between the sounds reach-
ing each of our ears. Although
research has shown that the specific
convolutions of our external ears
(pinnae) cause reflective cancella-
tions and reinforcements of signals
before they reach our ear canals, only
recently has it been understood that
this direction-dependent spectral fil-
tering plays an important role in our
ability to localize sound sources.

Anocther recent experiment on di-
rectional perception sought to deter-
mine the relative importance of
interaural arrival-time versus sound-
intensity differences in determining
localization. By digitally manipulating
the signal, the experimenters were
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PAPERBACKS

4 [ BP117—PRACTICAL
ELECTRONIC BUILDING
BLOCKS, BK-1 ..... $5.75.
Circuits for a number of
usetul building blocks are

Practical Electronic
I Builting Blocks
Book 1

I presented. Combine these
I circuits to build the devices
you need.
More Advanced

I meP192—MORE AD-p  PoRunmRY
VANCED POWER SUP-
PLY PROJECTS ..... $5.95.
Topics covered include
switched-mode power sup-
plies, precision regulators,
dual tracking regulators and
computer-controlled sup-
plies.

P
., |
NN
4 [1BP190—~MORE AD-
VANCED ELECTRONIC
SECURITY PROJECTS
..... $5.95. Projects include
a passive inkra-red detector,
a libre-optic loop alarm,
computer-based atarms

and an ultrasonic intruder
detector.

|

|

|

|

|

|

|

|

|

|

|

|

|

l {1B8P113—30 SOLDER- p

I LESS BREADBOARD

I PROJECTS, BK-2 .....
$5.95. All projects are
based on CMOS logic IC's.

I ManyO:ompone(:\glI: avs;

l common to several proj-

I ects. Each project includes
a brief circuit description,

= component layout and parts
list.

|

|

|

|

|

|

|

|

|

Klectronic
Music

profects 4 [1BP74—ELECTRONIC
e MUSIC PROJECTS .....
$5.95. Provides a number
of circuits for Fuzz Box.
Waa-Waa Pedal, Sustain
Unit, Reverberation and

Phaser Units, Tremelo Gen-
erator and more.

[ 1 BP255—~INTERNA- p
TIONAL RADIO STA-
TIONS GUIDE ..... $7.95.
Provides the casual lis-
tened, amateur radio DXer
and the professional radio
monitor with an essential
reference work designed to
gutde him or her around
than ever more compiex ra-
dio bands.
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able to feed the test subjects conflict-
ing intensity and timing information.
The expectation was that the sub-
jects would “'split the difference,” but
instead it turns out that the difference
in interaural arrival time was the domi-
nant Jocalizing factor—as long as fre-
quencies below 2 kHz were part of
the signal.

The authors concluded that this
newly discovered time-difference
dominance means that “modification
of the intensity ratio between the
right and left channels of a stereo
recording cannot be expected to
have any influence on the apparent
position of the resultant sound im-
age.” | think | missed the author’s
point, because as far as | can tell my
preamplifier’s balance control (which
operates by adjusting the relative
gain levels of the right and left chan-
nels) works as well as ever.

The final paper on the localization
of sound sources related a series of
complex experiments that set up
“unnatural’ acoustic conditions
(such as having one reflecting wall in
an otherwise anechoic environment)
and used highly controlled, and
equally unnatural, special acoustic
test signals. It turns out that the sub-
jects unconsciously evaluated the
plausibility of the test signals against
their real-word experience and ig-
nored or re-weighted sounds that
made no sense. An example of a non-
sensical signal would be one in which
the arrival-time differences between
the ears exceed the maximum possi-
ble (about 765 microseconds) for the
human head, or one in which the de-
layed reflected sound was louder
than the direct sound.

The paper didn't cover another re-
lated phenomena—the ear/brain’s
ability to localize sounds where they
“should" be rather than at their actu-
al source. For example, when listen-
ing to a performer on stage from
anywhere in the audience, most peo-
ple hear the sound coming from the
performer rather than from the au-
ditorium’s speakers—assuming the
sound system isn’t grossly mis-
balanced. And, on a cozier level,
most people have no problem when
viewing the TV while wearing head-
phones in placing the dialogue at the
actors’ mouths rather than at the real
source—directly over their own ears.

Next month we will look at some of
the other papers dealing mostly with
the hardware of audio. R-E
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continued from page 46

PC type bracket. and cut open-
ings for J1 and J2.

Installation

With the modified bracket in-
stalled on the card, it is very sim-
ple to install in an IBM PC or
clone. All you have to do is locate
an unused slot in your comput-
ers expansion bus. Make sure
the computer is off during the in-
stallation. Remove the blank
mounting bracket from the back
of the computer (if one exists),
and insert the new card into the
slot. Install the mounting screw,
and then plug in the phone line
and the AC adapter and battery
backup if used, and you're ready
to roll.

Software

The software is menu driven
and. in most cases, a single key
stroke is all it takes to change
mode or to perform an operation.
Screen colors are used for high-
lights, and for separation of
fields. The only thing you have to
remember is to type TLC and hit
return (from the DOS prompt).
All programming, functions, and
mode selections thereafter are
done using menus. (See sources
box for custom software.)

The software consists of two
programs: the operating pro-
gram and the resident program
(which are available on the RE-
BBS—516-293-2283). The oper-
ating program runs on the host
computer and provides the inter-
face with the controller's hard-
ware. The resident program is
what the operating program
loads into the on-board SRAM.
The resident program is the actu-
al program that determines what
the controller will perform. But it
is the operating program that is
used to select, configure, and
load the resident program.

User registration cards
Although the software is not
copy protected, we strongly rec-
ommend users to register their -
copies; doing so will automat-
ically put you on AC&C's mailing
list. AC&C will inform users of
new applications software. func-
tions, and updates. R-E




DRAWING BOARD

This month begins our discussion on control circuitry. |
l

esigning and building elec-
D tronic controllers used to be

a really difficult job if you
wanted the circuit to have enough
intelligence to do even fairly complex
jobs. The reason for that was that
there weren't any single-component
solutions to electronic intelligence.
But when IC’s were developed. and
affordable microprocessors ap-
peared on the market, things began
to change dramatically.

The major change in controllers
was the home computer in general
and the marketing of cheap mother-
boards. That's because all the intel-
ligence you'd ever need could be
handled by an eighty dollar clone and
a bit of software...almost.

The reason for the "almost " is that,
even though a cheap PC clone has all
the brains and memory needed to
control your home's security system
or the environmental control system
of the space shuttle, there's no con-
venient way to let the computer talk
to the outside world.

All home computers have the ca-
pability of talking to an external de-
vice since they have to deal with
video, keyboards, printers, and so
on. How they do that depends on the
particular computer since different
microprocessors handle 1/0 in their
own unique and often strangely won-
derful way. Fortunately for all of us,
just about all of the popular clone
computers are built around the
8OXXX family—from the original
8080, the Z-80, to the 8088 and its
more powerful kin, the 80286,
80386, and whatever other surprises
Intel comes up with in the future.

All those microprocessors deal
with 170 in the same way: through the
use of only two instructions IN and
OUT. The chip understands that it can
be told to address two completely
different kinds of locations: memory
and ports. If you think of the comput-
er as being an active controller, the
former kinds of locations are for
thinking and the latter are for doing.

it's really that basic.

If you look at the pinouts of any of
the 80XXX family, you'll see that
there’s one pin labelled IO/MEM. On
the 8088, for example, you can see
that in Fig. 1 on pin 28. That's the
control pin that lets external circuitry
know whether the microprocessor is
doing a memory operation or an 1/0O
(port) operation.

In ordinary use, most people are
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FIG. 1—LOOKING AT THE PINOUTS of the
8088, pin 28 (IO/MEM) is the control pin
that lets external circuitry know whether
the microprocessor is doing a memory
operation or an |/O (port) operation.

happily unaware of what kind of in-
struction is being executed even
though both kinds happen all the
time. Remember that printers, mod-
ems, mice, joysticks, and so on are all
treated by the 8088 as I/0 devices.

Interestingly enough, even though
chips like the 8088 make it easy to
deal with I/0, designing the circuitry
ta be controlled is always a pain in the
neck, since even the lowly 8088 can
handle more than 64,000 different
port addresses. That means that any-
thing designed to be driven by the
8388 has to be able to recognize
when a particular address shows up
on the bus—and that means design-
ing the circuitry necessary to keep an
eye on as many as sixteen different
address lines to decode the few that
you're interested in.

Some months ago | published the
details of the Port-A-Matic (Radio-
Electronics, January and February
1990) which would decode some of
the address lines and indicate when
tne 8088 was talking to particular
ports. If you glance through the text
of the article, you'll get an idea of just
how tedious address decoding can
rzally be.

When you're going to use a store-
bought computer as the basis for a
controller, it makes a lot of sense to
see if you can possibly get away with
not having to do address decoding.

You need circuitry to create a work-
ing port. This usually takes the form
of address decoders, latches, and a
wad of logical glue to hold the whole
thing together. If the port you're de-
signing has any special needs, that
means even more silicon. An exam-
ple of that would be something like a
port aimed specifically at serial stuff
where you had to have UART's, line
drivers, and so on.

There are several standard port lo-
cations in the magical kingdom of
cloneland, and 1've listed the most
popular ones in Table 1. Notice, as we
just discussed, that most of the ports
actually use several sequential port
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POWER!

LEARN TO DESIGN WITH
SINGLE CHIP MICROCOMPUTERS!

SINGLE CHtP MICROCOMPUTER PRIMER FOR
MOTOROLA 6805

1,

Price $198

MCPM-1 Programmer tor Motorola MC68705P1.PS.U3.USRIRS

Par $150
$325
%449

MCPM-3 Programmer for Motorola MC68HCT05CE, B0SC4
$175

$360

$49

TECI="

Emulators Programmers Assemblers Simulators Debuggers
Rt. #3, Box 8C TEL: (802) 525-3458
Barton, VT. USA 05822 FAX: (802) 525-3451

EARNING FCC LICENSE |

PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM covers updated marine and
aviation rules and regulations,
transistor and digitat circuitry.

THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE - STUDY GUIDE
contains vital information. VIDEO
SEMINAR KITS ARE NOW AVAILABLE.

WPT PUBLICATION
979 Young Street, Suite E
Woodburn, Oregon 97071

Phone (503) 981-5159 Dept. 50

Projects

MIDI
PROJECTS -

BP182—MID! interfacing enables any so
equipped instruments, regardless of the
manufacturer, to be easily connected to-
gether and used as a system with easy com-
puter control of these music systems
Combine a computer and some MiDI instru-
ments and you can have what is virtually a
programmable orchestra. To get your copy
send $6.95 plus $1.25 for shipping in the
U.S. to Electronic Technology Today
Inc., P.0. Box 240, Massapequa Park,
NY 11762-0240. _J
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addresses to handle data, control
and status. That is important to keep
in mind because one of the major
drawbacks of designing around
someone else's hardware is that
things aren’'t set up the way you d like
them to be

There are actually two problems
The first is that not all the data bits
may be used, and the second is that
some of the bits may be designed to
be either read only or write only. The
best way to see that is to look at the
port that's available on most clone
systems—LPT1, the main printer
port

Just about every clone board I've
seen (including the more well-known
name brands) that provide an LPT!
port uses the same I/O address
space. The three I/O ports that go
into making the printer port are
03BCh (the data port), 03BDh (the
status port), and 03BE (the control
port). The computer uses the data
bits at those locations as sum
marized in Table 2

The control port at 03BEh is de-
signed to be both written to and read
from, although bits 5. 6, and 7 are
unused. Bit 4 is used by the port but
is designed as a hardware flag to en
able the interrupt that the computer
uses to find out whether or not the
printer can accept data. The bottom
line is that bit 4 is only used internally
and doesn’t show up on the port con-
nector. Keep that in mind because

TABLE i1- COMMON PORT ASSI6NMENTS

- -

PORT COMMENT

384 | FIRST SERIAL PORT (COMT)
2F84 | SECOND SERAL PORT (COMR)
3BChH | FIRST FPACILLEL PORT (LFPT/)?
3F&h | FLOPPY DISK DATA PORT

2074 | FIRST JOYSTICK DATA PORT

there's no hardware available to get
the upper four bits out to the external
world

The status port at 03BD is de-
signed so that there are even more
restrictions on its use. Not only are
the first three bits (0. 1, and 2) not
used (and consequently not sup-
ported in hardware), but it's only set
up as an input port. You can read the
state of some of the bits but there's
no hardware available to let you write
to the port.

The data port at 03BCh, like the

status port, has restrictions as well
All eight bits are used, but the port's
only configured for output

Every one of the boards I've seen
that has a printer port on it uses some
kind of a latch near the end of the
hardware chain making up the data
port. Usually it's a 74LS373 (boards
with discreet components), or a
work-alike latch buried in silicon if the
board has custom LS or ASIC chips
Data sent to the port at 03BCh will
stay there until it's either changed or
cleared by the computer.

It's important to completely under-
stand the parallel-port setup before
you start using it as anything other
than a printer port since not all the
bits are implemented or designed to
be both input and output R-E
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How to build a high-paying career,
even a business of your own,
iIn computer programming.

baud internal modem, 640K RAM,
disk drive, monitor, and invaluable
programming software—BASIC, Pas-
cal, C, and COBOL—all yours to keep.
You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem, design imagi-
native solutions, then use your choice
of four key computer languages to
build original, working programs.

No matter what your background,
NRI gives you everything you
need to succeed in programming,
today’s top-growth
computer career field.

You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the

C, and COBOL. Then, rounding out
your training, you use your modem to
“talk” to your instructor, meet other
NRI students, even download pro-
grams through NRI's exclusive pro-
grammers network, PRONET.

[re—
-—

Your career in computer
programming begins with
your FREE catalog from NRI.

For all the details about NRI's at-home
training in Computer Programming,
send the coupon today. Soon you'll
receive NRT’s fascinating, information-
packed, full-color catalog.

Open it up and you'll find vivid
descriptions of every aspect of your
NRI training. You'll see the computer
system included in your course up
close in a special, poster-sized foldout

RICK BRUSH,
NRI PROGRAMMER/ANALYST

Start with training that gives you
hands-on programming experience
—at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal, C, and
COBOL-today’s hottest computer
languages. Training that even
includes a powerful IBM-compatible
computer, modem, and program-
ming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI's new at-home training
in Computer Programming, you can be
one of today’s highly paid, creative
team of computer wizards who give
computers the power to carry out an
astonishing range of business, profes-
sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career —even a business of
your own —making computers do
anything you want them to do.

The only programming course
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI
gives you hands-on programming
experience with a powerful IBM
compatible West Coast com-
puter system, including 2400

programming design techniques used
every day by successful micro and
mainframe programmers. And then
the fun really begins.

section. And, best of all, you'll find out
how your NRI training will make it
easy for you to build that high-paying

career—even a business of your own—in

computer programming.

With your personal NRI instructor
on call and ready to help, you use your
computer and software to actually

design, code, run,

debug, and
document

ol imdedeabin) dufiediudiinl (adhmisslol tniudhed ENIFINRY

programs in
BASIC, Pascal,
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| NIFPE school of Computer Programming
McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW
Washington, DC 20008

You master today's hottest computer languages, gaining the skliis you need to
bulld programs for a wide varlety of real-world applications.

Send for your NRI catalog today.
It's yours, free.

If the coupon is missing, write to us at

the NRI School of Computer Program-

ming, McGraw-Hill Continuing Educa-

tion Center, 4401 Connecticut Avenue,

NW, Washington, DC 20008.

IBMis a Registered Trademark of the IBM Corporation

i

YES! Please rush me my FREE catalog describing NRI's
at-home training in Computer Programming.
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NAME {please print) AGE
]
| ADDRESS
Only NRi gives you an IBM-compatible computer with modem, |
640K RAM, disk drive, monitor, and software-—BASIC, Pascal, C, CITY/STATE/ZIP ] 10-090
and COBOL—all yours to keep! ' Accredized by the National Home Study Council
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few days ago Microsoft fi-
nally released the long-
anticipated and much-hyped

new version of Windows. The compa-
ny spared no expense in the formal
product introduction; the initial event
cost $3 million, and the company will
spend another S7 million between
the time when | write this and you
read it. According to some reports,
Windows 3.0 represents the culmina-
tion of a seven-year, $200 million de-
velopment effort. Clearly, Microsoft
means business.

In case you just emerged from de-
tention in Siberia, I'll give a brief run-
down of salient new features.

The most conspicuous changeiis in
the user interface. It is simply
gorgeous. Mac users will no longer
be able to sneer at Windows.

No longer are there separate ver
sions of the product for different

. CPU’s. The same version of Win-

dows 3.0 runs on 8088, 80286, and
80386 processors. However, the pro-
gram runs in different modes (real,
standard, enhanced, respectively)
depending on the host processor. Of-
ficially, 3.0 will run on an 8088, but a
286 or better is strongly recom-
mended. On a recommended pro-
cessor. 3.0 breaks the 640K memory
limit. Rather, it will when appropriate
software is released. For the immedi-
ate future, you must run old Windows
applications in real mode; however, it
appears that most vendors of signifi-
cant Windows applications are
scrambling to convert their products
as quickly as possible. The situation
will undoubtedly ease considerably
by the time you read this.

Another immediate problem that
will undoubtedly be fixed quickly is
hardware drivers. The program pres-
ently comes with precious few. For
example, even though 3.0 recognized
my Video Seven VRAM VGA card., it
provided built-in support only for a
256-color mode at standard resolu-
tion (640 x 480), not the 800 x 600
and 1024 x 768 high-res modes. Nor

COMPUTER CONNECTIONS

The long-anticipated release of Windows 3.0
and ToolBook, a “software construction set.”

would it recognize the Novell drivers
on my office PC. However, updated
drivers were available from the ven-
dors almost immediately.

In general, the lack of hardware
support is a problem, but not as great
a problem as it used to be, because
3.0 lets you alter your hardware con-
figuration on the fly. With previous
versions, if you wanted to change
anything, you had to re-install the
whole package, possibly wiping out
important setup information in the
process. Now hardware and software
upgrades will be easy to accommo-
date.

Most of the applications that come
with Windows have been upgraded.
For example, the terminal program
now does XMODEM and Kermit file
transfers, the calculator now has sci-
entific and programmer functions,
the clock now has both analog and
digital displays. a macro recorder is
now included, a solitaire game has

been added, etc. In addition, the Win-
dows environment itself is now
customizable. You can use one of
several predefined background pat-
terns, or create your own, or create
(or scan in) an image to use as “wall-
paper.”

Microsoft has finally disposed of
the clunky old MS-DOS Executive;
the new Program and Task managers
(which bear strong resemblance to
the corresponding OS/2 functions)
provide a visual approach to running
programs. The File Manager (which
resembles that in DOS 4.0) provides
a much more intuitive means of copy-
ing., moving, deleting, and searching
for files than the old MS-DOS ex-
ecutive. Windows now also provides
a significant interface for network
users.

As for hardware, Microsoft has
tried to position Windows as needing
a286 + 2MB of RAM versus OS/2's
386 + 4MB. From what | can tell,
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GETTING

THE MOST | Printer ">
FROM YOUR
PRINTER ‘

‘.\ ~ e

BP181—It is probable that 80% of dot-ma-
trix printer users only ever use 20% of the
features offered by their printers. This book
will help you unlock the special features and
capabilities that you probably don't even
know exist. To order your copy send $6.95
plus $1.50 for shipping in the U.S. to Elec-
tronic Technology Today Inc., P.0. Box
240, Massapequa Park, NY 11762-0240.

SECRETS OF THE
COMMODORE 64

Secrets of the
COMMODORE 64

BP135—A beginners guide
to the Gommodore 64 pre-
sents masses of useful data
and programming tips, as
well as describing how to
get the best from the

powerful sound and graph-
ics faci ities. We look at how the memory is
organized, random numbers and ways of
generating them, graphics-color-and sim-
ple animation, and even a chapter on ma-
chine code. Get your copy today. Send
$5.00 plus $1.25 for shipping in the U.S.
to Electronic Techology Today inc., P.0.

ox 240, Massapequa Park, NY
11762-0240.
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those distinctions are driven by the
marketing folks. not the technical
people. A desktop publisher running
PageMaker or a heavy-duty financial
analyst running Excel simply needs all
the memory, hard disk, and CPU
speed he or she can possibly obtain.
On the other hand, the average user
might go a long way using just the
built-in applications.

On a 386, Windows now (finally!)
lets you run several non-Windows ap-
plications simultaneously in an effi-
cient manner.

At long last the documentation in-
cludes useful information on setup
and configuration. | drastically in-
creased performance of a 3MB Dell
System 300 by setting up a dedi-
cated swap area on disk, as de-
scribed in Chapter 13 of the Users
Guide.

What's it all mean?

By itself, none of the built-in Win-
dows applications can compete with
any serious DOS product. But the
Windows apps work together as a
group very well. And that's one thing
that vaulted the Mac to its place of
eminence.

When you stop looking at Win-
dows as a DOS add-on or com-
petitor, but as a product in its own
right, it takes on a new glow of its
own.

You might compare Windows 3.0

to everything-but-the-kitchen-sink
programs like Sidekick Plus and PC
TJools. Actually, those are not pro-
grams but nearly complete environ-
ments that contain most of the tools
the average DOS user needs to ac-
complish daily tasks. Windows 3.0
provides similar functionality, but one
that is couched in a sparkling user
interface, and is built around an archi-
tecture that can accommodate user
evolution.

I think 3.0 is going to be a wildly
successful product, for several very
good reasons:
® Unlike OS/2, Windows has signifi-
cant applications (Excel, Ami, Word,
PageMaker, Corel Draw, Designer,
Crosstalk) available now in all applica-
tion categories except database
management.

ITEMS DISCUSSED

e Windows 3.0 ($149, upgrade $50
+ $5.50 S/H), Microsoft Corp., 16011
NE 36th Way, Box 97017, Redmond,
WA 98073-9717. (206) 882-8080.
Upgrades: (800) 323-3577.
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o ToolBook 1.0 ($395), Asymetrix
Corp., 110 110th Avenue NE, Suite
717, Bellevue, WA 98004. (206)
462-05C1. Orders: (800) 624-8999,
ext. 299H.

CIRCLE 12 ON FREE INFORMATION CARD

® The industry hasn't seen such a
high level of end-user interest in a
product in years.

® The enhanced user interface is go-
ing to attract users in a way that pre-
vicus versions were unable to
duplicate (and that DOS never could).
® "he ability to write programs that
can cleanly access 16MB of memory
will attract developers.

® The ease of setup and reconfigura-
tion will attract corporate managers
and tech support people.

® And rumors still persist about
IBM's pending introduction of a low-
cost "muitimedia’” home PC, for
which Windows 3.0 would be the per-
fect operating environment. Maybe it
will turn out to be the elusive PC “for
the rest of us’ that Apple has pro-
moted but not properly marketed for
so long.

By the time you read this, much of
the smoke will have cleared. Mean-
while, it's going to be an interesting
summer.

ToolBook tames Windows

First out of the starting gate is not a
revamped version of an old Windows
product, but a brand-new one called
ToolBook. If the word HyperCard
means anything to you. then you'll
have some idea of what ToolBook is
akout.

ToolBook is billed as "a software
construction set.” It consists of a set

0661 H3GW31d3S
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of tools that let you build applications
by designing screens and linking
them to one another. Tools include a
graphics editor and a programming
language called OpenScript. The edi-
tor allows you to create buttons that,
when selected on-screen, cause
something to happen. What happens
depends on scripts you write. The
script language provides a rich en-
vironment for programming, as it in-
cludes full control structures (if/then/
else, case, do while, do until, etc), a
single-stepping debugger, a macro
recorder, and hundreds of functions.

Writing programs for ToolBook is
not like writing BASIC, Pascal, or C
programs. Rather, OpenScript is an
object-oriented message-passing
language, just like the underlying
Windows architecture (and OS/2 as
well). However, once you start wrap-
ping your mind around that concept,
you find that development is no more
difficult than in a traditional lan-
guage—in fact, it's a good deal easi-
er, because many of the grubby. low-
level details are hidden from view.
ToolBook comes with many sample
scripts to help you get started. In ad-
dition, at least one company (Heizer
Software of Pleasant Hill, CA) has
announced a program that will con-
vert HyperCard stacks to ToolBook
format.

One extremely powerful facet of
OpenScript is that it's extensible.
You'll have to understand low-level
Windows programming to do so, but
the results could well be worth it.
Suppose, for example, that you had
developed a six-voice stereo music
synthesizer and you wanted to build
the user interface for it in ToolBook.
You would write a dynamic link library
(DLL) to control the hardware, link it
to ToolBook, and get to work.

Windows 3.0 is currently shipping
with a sample ToolBook application
called DayBook, which provides a
highly intuitive set of daily, weekly.
and monthly calendars that provide
time- and contact-management func-
tions like some DOS-based desktop
organizers.

The only sad thing about ToolBook
is its price: about $400. By contrast,
Apple includes a copy of HyperCard
free with every Mac.

If you're looking for a way to get
into Windows programming, but with-
out incurring the extraordinary learn-
ing curve involved, ToolBook is the
way to go. R-E

HARDWARE HACKER

continued from page 78

expensive report on this magnetic re-
frigeration is now available through
Technical Insights. Much more on all

NAMES AND NUMBERS

Alumilite
225 Parsons Street
Kalamazoo, Ml 49007

(616) 342-1259
CIRCLE 240 ON FREE INFORMATION CARD

Automotive Electronics
7 East 12th Street
New York, NY 10003

(212) 741-4184
CIRCLE 241 ONFREE INFORMATION CARD

CMA
19 Gardner Road
Fairfieid, NJ 07004

(201) 575-6460
CIRCLE 242 ON FREE INFORMATION CARD

Dialog information Service
3460 Hillview Avenue
Palo Alto, CA 94304

(415) 858-2700
CIRCLE 243 ON FREE INFORMATION CARD

Electronic Goldmine
Box 5408
Scottsdale, AZ 85261

(602) 451-6454
CIRCLE 244 ON FREE INFORMATION CARD

H & A Industries
Route 2
Box 35E

Bowiing Green, MO 63334
CIRCLE 245 ON FREE INFORMATION CARD

Heathkit
Box 1288
Benton Harbor, Ml 49022

(616) 982-3200
CIRCLE 246 ON FREE INFORMATION CARD

Lindsay Publications
Box 12
Bradley, IL 60915

(815) 468-3668
CIRCLE 247 ON FREE INFORMATION CARD

Micro Linear
2092 Concourse Drive
San Jose, CA 95131

(408) 433-5200
CIRCLE 248 ON FREE INFORMATION CARD

Rare Earth Resources sidebar.

This is all so new and so hot (Uh—
better make that so cold) that | don’t
have too much for you beyond these
key papers of Fig. 4. One very de-
tailed and thorough but ridiculously

Micron
2805 East Columbia Road
Boise, ID 83706

(408) 433-5200
CIRCLE 249 ON FREE INFORMATION CARD

National Semiconductor
475 Ellis Street
Mountain View, CA 94043

(800) 632-3531
CIRCLE 250 ON FREE INFORMATION CARD

SGS-Thompson
1000 East Bell Road
Phoenix, AZ 85022

(602) 867-6259
CIRCLE 251 ON FREE INFORMATION CARD

Short Circuits
Box 285
Barnegat, NJ 08005

(609) 698-3080
CIRCLE 252 ON FREE INFORMATION CARD

Signetics/Philips
811 East Arques Avenue
Sunnyvale, CA 94088

(408) 991-2000
CIRCLE 253 ON FREE INFORMATION CARD

Synergetics
Box 809
Thatcher, AZ 85552

(602) 428-4073
CIRCLE 254 ON FREE INFORMATION CARD

Technical Insights
Box 1304
Fort Lee, NJ 07024

(201) 568-4744
CIRCLE 255 ON FREE INFORMATION CARD

Tesia Book Company
Box 1649
Greenville, TX 75403

(214) 454-6819
CIRCLE 256 ON FREE INFORMATION CARD

umi
300 North Zeeb Road
Ann Arbor, Mi 48106

(800) 521-3044
CIRCLE 257 ON FREE INFORMATION CARD

Synergetics
Box 809
Thatcher, AZ 85552

(602) 428-4073
CIRCLE 258 ON FREE INFORMATION CARD

this when | actually get the papers
and can do some hacking of my own.

An audio voltmeter
Signetics has an intriguing cellular
continued on page 92



MARKET CENTER

FOR SALE

GREAT buys! Surplus prices. ICs, linears, transfor-
mers, PS, stepping motors, vacuum pump,
phototransistor, meters, LSASE, FERTIK'S, 5400
Ella, Phila., PA 19120.

RENTAL movie stabilizer. Connect between VCRs

or to monitor. Satisfaction guaranteed. $69.95,

$4.00 handling 1 (800) 367-7909.

CABLE descramblers (Jerrold) from $40.00. Tocom

\a{IP test chip. Fully activates unit. $50.00. Call (213)
67-0081.

DESCRAMBLERS. All brands. Special: Combo
Jerrold 400 and SB3 $165.00. Complete cable de-
scrambler kit $39.00. Complete satellite de-
scrambler kit $45.00. Free catalog. MJM
INDUSTRY, Box 531, Bronx, NY 10461-0208.

T.V. notch filters, surveillance equipment, brochure
$1.00. D.K. VIDEO, Box 63/6025, Margate, FL
33063. (305) 752-9202.

TUBES: “oldest,” "latest.” Parts, components,
schematics. SASE for list. STEINMETZ, 7519
Maplewood Ave., RE, Hammond, IN 46324.
ENGINEERING software, PC/MSDOS. Hob-
byists — students — engineers. Circuit de-
sign $49.00, PCB layout $99.00. Logic
simulation $29.00, FFT analysis $69.00,
Mathematics $39.00, Circuit analysis
$29.00. Call or write for free catalog. (614)
491-0832, BSOFT SOFTWARE, 444 Colton
Rd., Columbus, OH 43207.

RESTRICTED technical information: Electronic sur-
veillance, schematics, locksmithing, covert sci-
ences, hacking, etc. Huge selection. Free
brochures. MENTOR-Z, Drawer 1549, Asbury
Park, NJ 07712,

WIRELESS CABLE RECEIVERS 1.9 T0 2.7 GHz

— 30 CH PARABOLIC DISH SYSTEM  $173 90
30 CH ROD ANTENNA SYSTEM $193 90
30 CHCRYSTAL CONTROLLED SYSTEM §294 95

SUN MICROWAVE INT'L INC SEND $1.00 FOR
PO BOX #34522 CATALDG ON THESE
PHOENIX. AZ 85067 AND OTHER FINE
{602) 230-0640 VIDEQ PROQUCTS
QUANTITY DISCOUNTS LIFETIME WARRANTY

MEMBER OF THE BETTER BUSINESS BUREAY

VISA MC AME X

TOCOM VIP converters w/remote from $199.00
Tocom super chips turn on everything, $69.00 each.
Phone (219) 935-4128.

BRAND name computers from $299.00 factory
fresh complete systems, IBM, Laser, Emerson,
closeouts, DIGITECH, (602) 722-4215.

DESIGN PLDs on IBM/PC, two 360K disks wap-
plication book. Parts and programming services
available. $10.00 postpaid, B. LEWIS, PO Box 223,
Palm Harbor, FL 34682.

DESCRAMBLERS — converters, free informa-

tion and price list, wholesale prices, SASE,
g.A.C.. 4112 N. Simmons, N. Las Vegas, NV
9030.

PROTOQUICK Z8, single board computer with pro-
totype area, $69.00. SgFI'WARE SCIENCE, 3750
Roundbottom Road, Cincinnati, OH 45244. (513)
561-2060.

CABLE TV converters: Jerrold, Oak, Scientific At-
lantic, Zenith & many others. "New MTS" stereo
add-on: mute & volume. Ideal for 400 and 450
owners! 1(800) 826-7623, Amex, Visa, M/C accept-
ed. B & B INC., 4030 Beau-D-Rue Drive, Eagan,
MN 55122.

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

PROGRAMMABLE steg r motor drive & control
for under $100, 1BM g/eXT compatible, Com-
modore 64, or other with 25 pin parallel port. PCB,
interface, & software. Send for detailed literature to:
MASE, R.D. #2 Box 166, Mohrsville, PA 19541

FREE catalog. Interfaces for IBM compatibles. Dig-
ital /0 and analog input. Control relays, motors,
lights, measure temperature, voltage. JOHN BELL
ENGINEERING, INC., 400 Oxford Way, Belmont,
CA 94002. (415) 592-8411.

PRINTED circi it boards etched & drillec. Free deliv-
ery. K & F ELECTRONICS, INC., 33041 Groesbeck,
Fraser, M| 48026. (313) 294-8720.

T.V. converter descramblers, wholesale to all,
Tocoms, Zeniths, Oaks, Hamlin, Jerrold, SA, COD
orders accepted. S.A.C., info (702) 647-3799, or-
ders 1 (800) 622-3799.

LASERS. 1mw to 2kw, worlds largest selection of
new & used surplus. Free catalog. MWK INDUS-
TRIES, 1269 Pomona Road, Corona, CA 91720.
(714) 278-0563.

FREE CATALOG

FAMOUS ““FIRESTIK" BRAND CB ANTENNAS
‘ AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB'er. SINCE 1962
FIRESTIK ANTENNA COMPANY
2614 EAST ADAMS
PHOENIX, ARIZONA 85034

TEST equipment pre-owned now at affordable
prices. Sigrial generators from $50.00. Os-
cilloscopes from 850400. Other equipment, includ-
ing manuals available. Send $1.00 for catalog,
refund on 1st order. J.B. ELECTRONICS, 3446 De-
mpster, Skokie, IL 60076. (708) 982-1973.

CABLE-TV Scientific Atlanta 8580 Qty/price each
17289, 5/249, 10/239, 6PM to 10PM EDT weekdays.
(301) 791-5019. No Maryland orders accepted.

DESCRAMBLERS: dealers! We have new Z-Tac
descramblers, only $185.00 in 10 lots, with other
systems available. 1 (800) 695-CABL.

Quality Microwave TV Antennas
| WIRELESS CABLE-1 9102 7 Ghz 40db Gain {
: 36-Channel System Complete $149 95
12-Channel System Complete 5114 95
Call or Wnite for “FREE" Catalog

Phillips-Tech Electronics
P0. Box 8533 e Scottsdale, AZ 85252

ureTime  (602) 947-7700 (8200 Crear al phone orterst
WARRANTY MasterCard » Visa ® C00'S Quantits Fricin

)

CABLE descramblers, all brands in stock, wholsale
prices to retail customers, C.0.D. orders accepted.
MOUNT HOOD ELECTRONICS (206) 896-6837.

LOTTERY — IBM computer disk for all lotteries
§:130.00. ROBERTS, Box 63/6025, Margate, FL
063.

OAK Sigma descrambler, channel 3 output, rare
hard-to-find factory equipment, with free documen-
tation, $156.00. Oak Sigma modification documen-
tation $20.00 postpaid. Oak VN12-4 (or Hamlin)
descramblers with free remote control converter,
$85.00. Eagle remote control converter de-
scrambler combos, $100.00. Send moneyorder,
ship postpaid within 3 days. SURPLUS ELEC-
TRONICS. POB 10009, Colorado Springs. CO
80932.

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios
10-Meter and FM conversion kits, repair books,

plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2
CBC INTERNATIONAL
P.O. BOX 31500RE, PHOENIX, AZ 85046

MINIATURE electronics like James Bond. Catalog
$4.00, refundable. F & P ENTERPRISES, Box
51272, Palo Alto, CA 94303-L.

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!
A —

__.gﬂ

¢«JERROLD'" e TOCOM ¢HAMLIN
*OAK ¢ZENITH
*SCIENTIFIC ATLANTA

| A
.

6 month warranty! We ship C.0.D.!
Lowest retail/wholesale prices!

FREE CATALOG:
Global Cable Network
1032 Irving St. Suite 109
S.F., CA 94122
NO CALIFORNIA SALES!!

ORDER TODAY! 800-327-8544

CABLE TV converters and descramblers lig-
uvidation! Zenith, Tocom, Hamlin, Oak, Jer-
rold. Scientific Atlanta. Quantity dicount!
Order now Visa/MC/COD 1 (800) 962-6836.

SURPLUS electronics, motors, speakers, power
supplies, adapters, etc... send for free catalog.
WINDSOR DISTRIBUTORS, 19 Freeman Street,
Newark, NJ 07105.

CABLE TV converters and descrambiers.
We sell only the best. Low prices. SB-3
$79.00. We ship C.0.D. Free catalog. ACE
PRIDUCTS, PO Box 582, Dept. E, Saco, ME
04872. 1 (800) 234-0726.

FREE CATALOG!
Fr.:rI ;Igrgogm- agtﬂ; g?-o 2-362-9026

JERROLD HAMLIN OAK ETC.

CABLETV

DESCRAMBLERS

« Compare our low Low Retail Prices!
» Guaranteed Prices & Warranties!

* Orders Shipped Immediately!
REPUBLIC CABLE PRODUCTS INC.
4080 Paradise Rd. #15 Dept. RE-90
Las Vegas, NV 89109

e

CABLE TV DESCRAMBLERS

CABLE TV converters and agescramblers bar-
gain headquarters! Jerrold, Tocom, Zenith,
Hamlin, Scientific Atlanta. Oak M35B only
$60.00. Free Catalog! GCN, 1032 Irving
Street #109, San Francisco, CA 94122.
Order now! Visa’MC/COD 1(800) 327-8544.
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3 FOR 1
SPECIAL

ON SUB-MINIATURE VOICE
FM TRANSMITTERS.

KITS CONTAIN PC BOARDS
“FMX-1 LONG RANGE (3 MI) ULTRA SENSITIVE

FM VOICE XMTR with fine tune, range control
PIUS ..ot v et s s $34.50

*TELX-1 TELEPHONE FM XMTR (3 Mi) auto-
matically operates when phone is used. Crystal

clear clarity with fine tune and range control.
Non detectable................ccccvvervevienivnnenne $34.50

"ATR-1 AUTOMATIC TELEPHONE RECORDING
DEVICE tapes telephone conversation all
automatically...........coeeveiriiniciirniniininns $19.50

ALL THREE OF ABOVEFOR.................. $69.50

CALL OR SEND VISA, MASTER CHARGE,
MONEY ORDER, ETC. TO AMAZING CONCEPTS,
BOX 716, AMHERST, NH 03031. (603) 673-4730.

HARDWARE HACKER

continued from page 90

radio log-amplifier chip in their NE604
and described in their new ap-note
AN-1991. Figure 5 shows you how to
use this chip to build an audio level
meter usable over an incredible 0 to
— 80 dBm decibel range. It accepts
audio levels as low as ten microvolts,
and should be useful for speaker and
microphone testing, as well as for a
receiver “S™ meter.

Reasonably priced and wide-range
log amps are a rarity, so this is a
welcome chip. Be sure to let me know
what other uses you can come up
with for this gem.

New tech literature

Three free new data books from
SGS do include their Power Bipolar
Transistors, Zener and Rectifier Di-
odes, and their new 1990 Shortform
Catalog. From Micron, a MOS Data
Book mainly on static and dynamic
memories. From Micro Linear, a 1990
Data Book has just come out featur-
ing A/D, D/A, telecomm, and power-
supply circuits. And, speaking of tele-

RADIO-ELECTRONICS

[7-3
N

CABLE TV

TB-3 (Tri-Bi) or SA-3

Quantity Prices

Try the

bulletin board

10 20 system
(RE-BBS)
$48 a $43 - 516-293-2283
Each Each The more you use it the
more useful it becomes.
50 100 We support 300 and 1200
baud operation.
3 9 3 5 Parameters: 8N1 (8 data
| | | | or'g'E? 77n::l'av'bilss'.o'e'v:'l:)
Each Each parity, 1 stop bit).

Hours open 10:00 am to 4:00 pm Eastern time
Minimum order 5 units 55.00 ea.
Dealers wanted. We ship COD.

King Wholesale
1-800-729-0036

Fax number 6173400053
“No one beats the King's prices!”

DESCRAMBLERS

Add yourself to our user
files to increase your
access.

Communicate with other
R-E readers.

Leave your comments on
R-E with the SYSOP.

RE-BBS
916-293-2283

Electronics

comm, be sure to pick up the new
Telecommunications Data Book from
National.

Two hacker surplus sources with
ultra-low prices include Short Cir
cuits and the Electronic Goldmine.

Automotive Electronics is a very
interesting new trade journal, while
Electronic Components and Applica-
tions is an outstanding quarterly tech
journal from Philips. The cost is a tad
high at $20 per year for what should
be a free house organ. The latest
issue includes info on solid-state visi-
ble laser diodes. pagers, phase-lock
loop circuits, and oscilloscope tubes.

Our free mechanical samples this
month include Alumilite, an easily
castable urethane that sets in three
minutes and easily holds small de-
tails; and the Cycle-Flex mechanical
drive cables and fittings from CMA.

Turning to my own products. | do
have complete autographed sets of
book-on-demand published Hard-
ware Hacker Il reprints for all my Ra-
dio-Electronics columns here
waiting just for you. And, for more
information on self-directed re-
search, check into my Incredible Se-
cret Money Machine.

Finally. | do have a new and free
mailer for you which includes dozens
of insider hardware hacking secret
sources. Write or call for info.

Our usual reminder here that most
of the items mentioned appear either
in the Names and Numbers or the
Rare Earth Resources sidebars.

As always, this is your column and
you can get technical help and off-
the-wall networking per that Need
Help? box. The best calling times are
weekdays 8-5 in Mountain Standard
Time. Let's hear from you. R-E

Megahertz... that's when something
is really painful.
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LASER TUBES $35

Dealer Inquiries Invited.
Free Catalog!

MEREDITH INSTRUMENTS: 6403 N. 59th Ave.
Glendale, AZ 85301  (602) 934-9387

‘The Source for Laser Surplus’’

PLANS AND KITS

BUILD this five-digit panel meter and square-wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50. BAG-
NALL ELECTRONICS, 179 May, Fairfield, CT
06430.

MINIATURE FM transmitters! Tracking transmit-
ters! Voice disguisers! Bug detectors! Phone De-
vices! More! Available in kits or assembled! Catalog
$2.00: XANDI ELECTRONICS, Box 25647, Dept.
60H, Tempe, AZ 85285-5647.

CATALOG: hobby/broadcastlng/HAM/CB 8: Cable
TV, transmitters, amplifiers, surveillance devices,
computers, more! PANAXIS, Box 130-F9, Para-
dise, CA 95967

vy [#|1 _FINALLY!

An interesting and worth-
\\‘ while project. This EASY-
TO-8UILD ctircuit lets you
use any regular TV set as
a simple  OSCILLOSCOPE.
No modifications to Tv!
Tiny, 9v battery powered.
Goes anywhere! Order now!
PENN RESEARCH, Box 3543 Ask for our FREE CATALOG
Williamsport, PA 17701 of other plans and kits!

CE Tricks Il book. Power ampl]fler désugn and theo-
, UHF CB tune ups. Send $19.95 MEDICINE MAN
B PO Box 37, Clarksville, AR 72830.

STRANGE stuff. Get the advanlage' Laser listener,
surveillance, descrambling, underground informa-
tion. Plans, kits, complete items. Informational
package $3.00 refundable. DIRIJO/BOND, Box
212, Lowell, N.C. 28098

LASER lighting entertainment systems. Create
your own 3-dimensional laser light shows. Detailed
mechanical and electrical schematics, scannin
and control operations. $20.00. MILLENNIUM, 2- g
McAfee Court, Thousand Oaks, CA 91360

RECEIVE all cordless telephones on your police
scanner. $5.00 and SASE gets frequencies. FRE-
QUENCIES, PO Box 550, Tiverton, Rl 02878

REMOTE CONTROL KEYCHAIN

COm lete w/mini-transmitter
+5 vdc RF raceiver
Fuuy assembled including ptans
to build your own auto alarm
Quantify discounts available

Check, Visa or M/C
$2495 Add $ 3 shipping
VISITECT INC. /Dept. R (415) 872-0128
PO BOX 5442,S0.SAN FRAN.,CA 94080

TRANSFORMERS. Learn to build your own. Easy.
Smart. Send $1.00 (refundable). W. CHARLES
TECHNOLOGIES, 28740 S.W. Parkway #A1
Wilsonville, OR 97070

ETCH your own printed cnrcull boards using the
photographic method. The only inexpensive step-
by-step process that guarantees professional re-
sults. A book that every serious electronics hobbyist
should have. Send $12.95 to ETCHING INFO, PO
Box 8064, Westfield, MA 01086 8064

DAZER personal protecluon device kit $44.95. Ex-
citing unique kits catalog $1.00. QUANTUM RE-
SSEARCH, 17919-77 Ave., Edmonton, Alberta TST
251

BUILD lhls 400w slereo amplifier designed for
mobile systems. Super nice. Plans $8.00. MD
ELECTRONICS, Box 2208, Zephyrhllls FL 33539.

HIGH quallty Duophonlc synthesizer, dlgltal delay,
3-way crossover, equalizer, Mosfet 200w amp.
$10.00 each. For guitar or P.A. GEBHARDT, Box
754, Anaconda., MT 59711

ITEM

HAMLIN MCC 3000 36 CORDED REMOTE CONVERTER (Ct

PANASONIC WIRELESS CONVERTER (our best buy

STAR GATE 2000

JERROLD 400 COMBO

JERROLD 100 HAND REMOTE CONTROL
JERROLD 450 COMBO

JERRQLD 4450 HAND REMOTE CONTROL

JERROLD S8 ADD ON

}_JERROLD SB-ADD ON WITH TRIMOODE

M-358 COMBO UNIT iCh 3 output only
"M-358 COMBO UNIT WITH VARISYNC

MNICODE (N-121

M!NICODE (N-12) WITH VARISYNC

MINICODE VARISYNC WITH AJTO ON-O

[ ECONDCOBE iminicode subshi

ECONOCODE WITH VARISYN

ML D-1 X0 Ch 3outp

MLD 1200 ¢ 1Ch 2 output

_ZENITH SSAVI CABLE READY
INTERFERENCE FILTERS (Ch 3 on y

EAGLE PO 3 DESCRAMBLER :Ch T aulp ly

SCIENTIFIC ATLANTA AD ONREP A-,EMENY DE* ..RﬂMBiER

“CALL FOR AVAIL ABIL.

| Quantity

| Channel
b
e =R
F——— 1 T
S

|

—

California Penal Code #593- 0 forbids us
from shipping any cable descrambiing unit
to anyone residing in the state of California

Prices subject to change without notice.
PLEASE PRINT
Name =
Address
State
O Cashier's Check
Acct #

Zip—
O Money Order

Signature

iy

T Out;)ul T

4

— SUBTOTAL
Shipping Add
53 00 per unit

" COD & Credit
Cards — Add 5%

[ TOTAL _

— __ City —s

. Phone Number ( L
O coo

Exp. Date ___

O visa ] Mastercard

FOR OUR RECORUDS:

DECLARATION OF AUTHORIZED USE — I, the undersigned,

0o hereby declare under penalty of penury

that all products purchased. now and in the future, will only be used on cable TV sysiems with proper
authorization from local officials or cable company osicials in accordance with all appiicable federal and
state laws FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CMVIL

PENALTIES FOR UNAUTHORIZED USE.

Dated: Signed:

© Copyright 1987 PACIFIC CABLE CO., INC.

Pacific Cable Company, Inc.

7325%: RESEDA BLVD., DEPT.R-9

(818) 716-5914 « No Collect Calls

IMPORTANT: WHEN C

Please have the make a

* RESEDA, CA 91335
(818) 716-5140

LING FOR INFORMATIO

odel # of the equipment used in

0661 H39W31d43S
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THE ULTIMATE

ELECTRONICS
CATALOG

Order your 260 page catalog and price list with over
14,000 money saving electronic parts and equipment!

Send $3.00 in a check or money order, or call
1-800-643-3568 today and use your Mastercard or Visa.

Consolidated Electronics, Incorporated

706 Watervliet Ave., Dayton, Ohio 45420-2699

Name
Address
City, State, Zip

DIGITAL V.O.M./D.P.M.
| SALES—SERVICE—PARTS

FLUKE-BECKMAN-SIMPSON-ETC.
U.S. MADE ONLY QUOTATION PRIOR TO WORK. FAST
SERVICE. 90 DAY WARRANTY. STANDARDS
TRACEABLE TO NBS. SINCE 1948. CALIBRATION
CERTIFICATE AVAILABLE

INDUSTRIAL INSTRUMENT WKS. INC
5745 SALMEN, HARAHAN, LA 70123 504 733-8355

RADIO-ELECTRONICS

@
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CIRCLE 70 ON FREE INFORMATION CARD

PROJECTION TV. Convert your TV to project 7 foot
picture... Easy...Results comparable to $2,5000
projectors... Plans and 8" lens $27.95... Profes-
sional systems available... lllustrated catalog free. .
MACROCOMA, 15GA Main Street, Washington
Crossing, PA 18977. Creditcard orders 24Hrs. (215)
736-3979

CABLE TV
DESCRAMBLER LIQUIDATION!
* Major Makes & Models!

¢ Will match or beat anyone’s prices!
* Dealer discounts at 5 units!

* Examples:
HAMLIN COMBOS . $44 ea. (Min. 5)
OAK ADD/ON $40 ea. (Min. 5)
OAK M35B $60 ea. (Min. 5)

WEST COAST ELECTRONICS
For Information: 818-709-1758
Catalogs & Orders: 800-628-9656

DEVICES unavailable in USA. Kits, parts, plans.
Catalog $2.00. WORDWAND, 612 Orange Street
Palm Harbor, FL 34683.

KFS_ _al_a;s, games, and test equipment. Send
$1.00 for catalog. RAKJAB, PO Box 1875, Apopka,
FL 32704,

CABLETV
“BOXES”

Converters —Descramblers
Remote Controls — Accessories

» Guaranteed Best Prices »
* 1 Year Warranty — C.0.D.'s =

* Immediate Shipping »
» FREE CATALOG »
Call or Write
TRANS-WORLD CABLE CO.

12062 Southwest 117th Count, Suite 126
Miami, Florida 33186

)  1-800-442-9333
VISA
ey

SURVEILLANCE transmitter kits! Four models of
each; telephone, room, combination telephone
room transmitters tune from 65 to 305 MHz. Catalog
with Popular Communications and Popular
Electronics book reviews of "Electronic Eaves-
dropping Equipment Design,' $1.00
SHEFFIELD ELECTRONICS, 7223 Stony Island
Ave., Chicago, IL 60649-2806

INVESTIGATORS, experimenters — Quality plans
Micro and restricted devices. Free catalog. Self ad-
dressed stamped envelope required KELLEY SE-
CURITY INC., Suite 90, 2531 Sawtelle Blvd., Los
Angeles, CA 90064

FREE laser catalog lightshows, pointers, hologra-
phy. etc. lowest prices! Write to: MIDWEST
LASER PRODUCTS, PO Box 2187, Bridgeview, IL
60455 or call (708) 403-6984.

PC TV Interface — RGB to TV/video/VCR. Switch-
able between PC and composite video inputs.
Channels 3 or 4, RF output. Complete PC card kits
$59.95. PC board only $19.95 Mass. residents add
5% sales tax. INOVONICS CORP. 9 Bartlett St.
Dept. 36, Andover, MA 01810.

Only A Few Days Leftl

There are only a few days left in August and that is when our Super Special 13th
Anniversary Sale on one of the broadest lines of Digital Semiconductors ends.
Imagine PRIME Integrated Circuits for as low as 10 cents each! And for this sale,
we didn't just pick a few components to serve as "Loss Leaders," but we cut prices
on more than 500 items from the 74LS, 74HC, 74HCT, 4000 CMOS and Z80
Microprocessor Families in our inventory. Results: Prices so low that no other
supplier can dare to come close to. Even our normal "Lower-Than-Anyone-Else"
Prices for these products will be at least 20% higher after this sale is over! So, you
can afford to stock up on what you need for the next several months now and still
be money ahead in the future. For a complete listing of all the items on sale refer

to the last issue of Radio Electronics.

Absolutely end on August 31st, 1990.

/./7 I nternational

/

/

/

/
e

Componcnls
C orporation

For a FREE copy of our New Catalog (Available Mid October),
please circle Reader Service Card.
1803 N.W. Lincoin Way e Toledo, OR 97391
PHONE (All 50 States & Canada): 1-800-325-0101
FAX: (503) 336-4400 « Hours: 6:00 AM - 6:00 PM PST

But please hurry because our Sale will

MasterCard

VISA
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CABLE TV EQUIPMENT Ji ! -

.f_\v_'r‘ ‘I\- . %
TS SPACE CONTRIBL TED AS & UBLIC SEAVICE 'I.ﬁf' llf..?i.."“’ v
| AAL"
When someone
inyour family |
gets cancer,
cveryone
in your family
JERROLD-OAK-SCIENTIFIC ATLANTA-HAMLIN needs help
ZENITH MANY MORE CALL TODAY!
v Only quality products sold ¥ Easy to use -~
VSatisfaction guaranteed V Knowledgeable sales staff ~~/ER CORDS - BATTEH:..
v Most orders shipped within 24 hours we f’mm‘::‘}:‘;":_;::mm = ALA“M E..U'F b T LAMPS = .
ALL Fi R Y FREE CATALOG undﬂsundmunsnerd&f That's * TOOLS * TECHN.
m— = why our service and 1ehabilitation ] CON[ "‘RS SEMIC(M
1-800-228-7404 programs cophasic the whole - ~§ TSRS Tu
TR T Among our regular service: AT STATIC » « * AUDIO CAPAL
MAKE THE CONNECTION pepoentomannad | JEMS » MICROW ESISTORS + ADAPTO:
1ransport paticnts to and from { LEADS * CHEMI .LHNICAL AIDS  VCR PA
: ‘[.r:;l::. ;‘(' m“"’.’_';_g ;’;’:',:,f’,::;"“ sT EQUIPMENT * C. SEMICONDUCTORS * SOLD.
5114 Balcones Wood Dr.#307 Dept.298 yday life ES * POWER CENTE,. _« . TRIPS * TUBES * COMPUTER
Austin, TX. 78759 e [iIC PRODUCTS « WARL LE * AUDIO » CAPACITORS * PUBL

mor the research ongani L MICROWAVE OVEN PAR1.  © SISTORS * ADAPTORS  SPEAKI

rowelknowniobe * HARDWARE + BOOKS * RLY8xc.. ¥  P™WeER CORDS » BATTERIE
No one faces cancer alone ITCHES * TELEPHONE ACCRSSORIES - | "WPMENT - LAMF
Model VALS * AUTO ELECTRONICS * TEST LE~ "%« TOOLS
7oes m es wsa ARTS & ACCESSORIES * “EST EQUIF NECTOR
. . <
G e 5
- ron -
mcm KELVIN Eccroncs < SYSTEMS » MICROWAVE OVEN PAR STORS *
U@ ®(516) 349-7620 1 (800) 645- 9212 i ¥ LEADS * CHEMICALS °* TOOLS - AL BT
— "WIPMENT * CATV CONNECTORS 4C0V
SURVEILLANCE — audi id t—d ~
bugging. Industrial g;; ;;g:;lgosgglﬁzrﬁncalalc?g YER CENTERS & OUTLET STH Ui

$7.00. SECURITY SYSTEMS, 3017G Hudson
New Orleans, LA 70131.

¢ < WARE * CABLE - AN

A B » -l, = -

af. = LOWVIBO S == |

Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer
& MORE! OUR PRICES ARE BELOW WHOLESALE!
CABLE+ PLUS
14417 Chase St. #481-A Panorama City, CA 91402 ce

1-800-822-9955 ¢ Other Info. 1-818-785-4500
NO CALIF. SALES — OEALERS WANTED

SATELLITE TV A diclense

FREE catalog — Lowest prices worlclllwm!e. sgve 30 ag: ainst cancer
-60%. Systems. upgrades, parts, all major brands
factory fresh and warrantied. SKYVISION, INC., | can be cooked up |

2009 Collegeway. Fergus Falls, MN 56537. 1 (800) in your kitchen. )
334-6455. ?nternyatnonglr(me) 739-5231 ( Place just one Jrder fom our new 192-page catalog of over
CABLE TV secrels — the outlaw publication the | 15000 in-stock products and discover why thousands of satis-
cable companies tried to ban. HBO. Movie Channel, There is evidence that fied customers have chosen MCM as their # supplier of parts
Showtime, descramblers, converters, etc. Sup- S and components. Choose from an extensive selection of high-
Bl st insded 4%%23 CABLE FACTS, Box 711- your daily dic 10 educe quality products from some of the most respected names in
) N . chances of getting cancer R e al o i
AL — - B{E e et the industry like RCA/GE, Switchcraft, Weller, PIC, Excelite,
hREElcdlaion 2 nagessiolelRte sy stems iac such as fruits and vege ahle Pyle, Cambridge, Muetler and many more. Enjoy TOLL-FREE
cessories and upgrades lowest prices all major and Whole-graln cerl, FAX ordefing. ient h :
brands no-one undersells WEST INC., since 1977 1 2.. Include dark green and or oraenng, convenient hours,
800) 222-9064. [ deen vellow fruis and ve fast delivery, a variety of payment
( ) | deep yellow fruits and vegeta . h
bles rich in vitamins A and C options and scperior customer MICH REC
K D VI D E O ‘ o s b service support, too. Make MCM SPRING CATALOG
cauhflower your #1 choice and start enjoying 19 P90
FOR ALL YOUR CABLE TV NEEDS 4'.‘11’"5;:32"'5%?"&"".,4 I the best of all worlds today! .
nion of sJ xed, 4
WE SPECIALIZE IN DEALER PRICING e cuedoods Get Your FREE, ONE-YEAR
QTYy i 10 20 take from animal sources and
Jerrold (Type) SB-3 89.00 56.00 48.00 asandois glg?tfgrﬂ:;g'l‘ggkt)%sth%:ﬂ 5
Jerrold (Type) Tri-Bi ~ 119.00 69.00 65.00 6. Avoid obesity ¥ )
Scientific Allanta SA-3 129,00 8000 7500 7. Be moderae in consump | TOLL-FREE, 1-800-543-4330.
Hamlin MLD-1200 99.00 59.00 45.00 tion of alcoholic beverages
Oak N-12 Vari-Sync 99.00 59.00 58.00
Jerrold 550 Converter 99.00 75.00 68.00 No one faces cancer alone )
Jerrold 400 DRX-3DIC . MCM ELECTRONICS
(With Built in SB-3)  169.00 109.00 100.00 650 CONGRESS PARK OR
AMERICAN CANCER SOCIETY
¥ | CENTERVILLE. OH 45458-4072
1-800-327-3407 A PREMIER Company
Call us for prices on large quantities |
K.D. Video PO Box 29538, Mpls., MN 55429 I SOURCE NO. RE-65
———— ——— — = -
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[CATV CONVERTERS
AT LOWEST PRICES

Panasonic, Jerrold, Tocom,
Pioneer, Scientific Atlanta,
Zenith, Oak, Hamlin, Eagle.
and all other brands
Microwave Antennas
(wireless cable) with
matching descramblers

Call Mon-Fri 10AM - 5:30PM 3
Eastern time or write for (%

FREE CATALOG
/ /€ 3

3

NO CONNECTICUT SALES. It s not the inlent ol Unwversal View to defraud any pay
television opet 3tor and we wili not assist any company or individual in doing so

UNIME"I‘!,SL

520 GLENBROOK ROAD, SUITE NO 202
STAMFORD, CT 06906
Orders Only: 1 ‘800‘622'9022
Catalog & Info (203) 975‘7543

'LEARN TV/VCR |

" REPAIR

ow you can train at home in spare time for a money-making

| career as a TVAVCR Repair Specialist. No previous experi-
ence necessary. No need to quit your job or school. Everything

| Is explained in easy-to-understand language with pienty of draw- |
| ings diagrams and photos. We show you how 10 troubleshoot
and repair video-cassette recorders and TV sets. how to handle
house calls and shop repairs for aimost any make of television or

| VCR. Tools are included with your course s¢ you can get
hands-on"" practice as you follow your lessons step by step

| Send for free facts about the exciting opportunities in TV/VCR

Repair and tind out how you can start making money in this
|veicice_MAIL COUPON TODAY_, __ _cx
S SCHOOL OF TVVCR REPAIR, Dept. DEOSO
| (ES2) 925 Oak Street, Scranton, PA 18515 |
Please send me full information and color brochure on how | can I
| learn TVAVCR Repair at home in my spare time. | understand
I there 1s ng obligation and no salesman will visit me. I
Name Age. '
| Address Apt #
| City/State Zip

L -

T

EDUCATION & INSTRUCTION

MAGIC! Four lllustrated lessons plus inside infor-
mation shows you how. We provide almost 50 tricks
including equipment for four professional effects.
You get a binder to keep the materials in, and a one-
Kﬂear membership in the International Performing

agicians with a plastic membership card that has
your name gold-embossed. You get aone-year sub-
scription to our quarterly newsletter "IT's MAGICY
Order now! $29.95 for each course + $3.50 postage
and handling. (New York residents add applicable
state and local sales tax). THE MAGIC COURSE
500-B BiCounty Boulevard, Farmingdale, NY
11735.

VIDEO tape VHS basic cieaning and maintenance.
TV one and a half hours, VCR one hour. $38.00
each. JAMES BRADFORD, PO Box 38359, Detroit,
Mt 48238.

ELECTRONIC review Detailed electronics review-
ing for bettering grades, interviews, and promotions.
Over 300 pages $39.95 include $4.25 shipping.
USER-GRAPHICS, Education Department, 7136
Everett, Boise, ID 83704-7415.

LEARN IBM PC assembly language. 80 pro-
grams. Disk $5.00. Book $18.00. ZIPFAST, Box
12238, Lexington, KY 40581-2238.

TURN your love into a living! The professional video
industry needs qualified technicians. Institute of Au-
dio Research, the world leader in audio education,
announces the Video Technology Program for
people like you. in under a year turn your flair for
electronics into highly marketable skills. Grads work
In broadcast television, production companies,
manufacturers, corporate communications, etc. Fi-
nancial aid available if qualified. HS diploma or GED
required. INSTITUTE OF AUDIO RESEARCH, 64
University Place, New York, NY 10003. (800)
544-2501. NY, NJ, CT (212) 777-8550.

ANTIQUE RADIO CLASSIFIED
Free Sample! ‘l,é:

Antique Radio's
Largest Circulation Monthly. !
Anticles, Ads & Classifieds.

6-Month Trial: $13. 1-Yr: $24 ($36-1st Class).
A.R.C., P.O. Box 802-L6, Carlisle, MA 01741

WANTED

INVENTIONS/new products/ideas wanted: Call
TLCI for free information. 1 (800) 468-7200 24
hours/day - USA/Canada.

TRAVEL! High income! Radio officers wanted for
shipboard employment. Must have FCC Second
Telegragh license. Rae Echols, AMERICAN RA-
DIO ASSOCIATION, 5700 Hammonds Ferry,
Linthicum Heights, MD 21090. (301) 850-5379

International Inc

3*‘ = AA' MOTOROLA
Xpress MNNCE R oty

18" EMINENCE WOOFER

MADE IN UsA

100 oz. magnet, 3" voice
coul. 250 watts RMS, 350

RADIO-ELECTRONICS

O
[-2]

wartts max, 8 ohm, 30 Hz
1-800-338-0531 @ DIONEER resonant frequency. 22-
2700 Hz response.
Efficiency: 95 dB 1W/IM.
3-WAY 100W CROSSOVER " 12” SUB WOOFER Paper cone, treated
1 5 WOOFER Dual voice cou sub woofer. /'3 ::::i:;\?azg sg:round. Net :
~ 3 2" voi { 48 :
12 dB/octave rolloff. . » Original Sanyo T Couo:. T:Oq::ns R;:;.:eMS $98.90 $89.50
oA wooler. Paper \ watts max. s -~ 26 Hz. 6 ohm #290-200 (1-3) (4-up)
rossver POy cone with vented (4 and 8 ohm compauble).
SR dust cap and SPL- 89 dB 1W/IM. v TITANIUM COMPOSITE
$12.50 $9.95 treated cloth ‘ Response: 25-700 Hz
#260-210 (] g (10-up) | suround. 1202. QTS .31, VAS - 103 cu. 1 )_) TWEETER
SPEAKER NTR magnet. 60 walts Pioneer #A30GU30-55D. N Tyanium 15 deposited on a poymer /,
RMS, 85 watts Net ht: 6 lbs. dome to combme the advantages of .
co OL max. 8 ohm. . : $39.80 $36.80 both hard and soft dome
#290-145 (1-3) (4-up) technaiogies 8 ohm  Ferro flud

cooled voice cou. {s = 1200 Hz.
SPL =90 dB 1W/IM 50 watts RMS, v
70 watts max. 4" round Polydax

15" THRUSTER WOOFE

Thruster by Eminence.

PANEL Resonance: 26 Hz.
Panel with 50 watt L-pads’ Response: 25-

for tweeter and midrange 2,500 Hz.

and buit-in LED power

meter. §'x 2 172 100 Made mdUSA Poly foam N 2‘1[:': 01411 ' 211.950 $2410-80
wi i i 90 swrround, 56 oz. magnet # - N -

a versien "m?llftso Slz 90 #291-155 $23% $21 2-172", 2 layer voice coil. {19 (10-up)
#260-235 (1-5) (6-;1p) (1-5) (6-up) 150 watts RMS, 210 watts -

max. 4 ohm. fs—235
Hz, QTS - .33, VAS - 179
cu ft. SPL - 94.8 dB 1W/

12" POLY WOOFER PIONEER HORN

brackets. and 7

* :
[Xﬁ;’gss

Epar‘s * 15 day money back guarartee *$1%00 mmirum order *We accept trame bars. Gnll L Ly e
Xpress Mastercard, Visa, Discover, and COD. orders *24 hour shupparg mounting kit
“Shipping chasge - UPS chart rate #$1.00 (83.00 mirumum charge) included
IO E. Fust St Dayton, Ohio 4542 *Hours 8:30 am- 6:00 pm EST, Monday - Friday *Mail order $8.50 SY 8
Local: 1.513-2220173 customers, please call for shipping estimate on orders exceeding #260-333 . FREE
| AX: 513-222-4644 5 lbs (1'9) (lo'uD) CATALOG

1IM. Net weight: 15 lbs, -
Super duty, 40 oz. magnet. '|'w E:
100 watts RMS, 145 watts 8 i dﬁgg I #290.180  S33:50 $39.80
:‘l‘x‘(; ahrx\:\j)s Zo.hm gomp;l‘ barium ferrite magnet. 8 (1-3) (4-up) s 1
e (6 o voice coll. ‘ py
fs~ 25 Hz. QTS - .166, ol Lt g GRILL FRAME KIT @ - et
VAS- 108 cu fi 50W max, fs - 2000 Hz, With this kat you —— " -
Response: 25-1500 Hz. Net T can make speaker & aga! "
weight: 9 lbs. Pioneer # AHE60-S1F gnill frames up to | k g'/ﬁ“‘;’
# A30GU40-51D $34.50 $5.90 30" x 40" Kit o -
$36.80 a 3 $6.50 - includes 4 comer —ee
#290-125 (1_3) (4_up) #270-050 (1_9) (lo_up) pleces, 2 T
1
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INVENTORS! Confused? Need help? Call IMPAC
for free information package. In US and Canada: 1
(800) 225-5800.

WANTED: Australian Kit Supplier is seeking bulk
suppliers of any interesting new and disposal elec-
tronic components and assemblies: Eg: Image con-
verter tubes (RCA 6032, RCA 6929, XX1080 etc)),
laser tubes/diodes/accessories, lens assemblies
small C.R.O. tubes, etc. etc., OATLEY ELEC-
TRONICS, PO Box 89, Oatley, N.S.W. 2223, Syd-
ney, Australia Ph: (02) 5794985 Fax: (02) 5707910.

NMUTS & VOLTS

M A G A Z2 11

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

P.O. Box 1111-E
Placentis, CA SR6870
LY 714-832-7721 e

GIVE YOURSELF A BREAK — A PRICE BREAK!
NUTS & VOLTS WILL S8/ YOU MONEY
ON ELECTRONIC PARTS & EQUIPMENT
Plas sHow vOoU WHERE TO AND UNIGUE,

UNUSUAL AND HARD-TO-FIND ITEMS.
8UBSCAIBE TODAY!
Orders Only 800-783-4824

A Nations] Publication For The Buying And Salling 0F Bactronic

All Jerrold, Oak, Hamlin, Zenith, Scientific |
Atlanta, Magnavox and all specialized cable
equipment available for shipment within 24
hours. For fast service MC / VISA or C.O.D.
telephone orders accepted (800) 648-3030
60 Day Guarantee (Quantity Discounts)
8 AM. to 5 PM. C.S.T. CLOSED WEEK-
ENDS. Send self-addressed Stamped enve-| |
lope (60¢ postage) for Catalog.

BUSINESS OPPORTUNITIES IE“ ' P.0. Box 5008
EASY work! Excellent pay! Assembie products at GLP%ONCS Inc. g:::emr(:\‘d)nu. IL 60110

g%ge Call for information. (504) 641-8003 Ext.

MAKE $50/hr worki?vgi evén}njgs or weekends in
rour own electronics business. Send for free facts
NDUSTRY, Box 531, Bronx, NY 10461

No Illinois Orders Accepted

LEARN to clean/repair fax machines. Huge new
market! Earn $85/hour. No experience necessary
Free details call 1 (800) 537-0589 or write to: VIEJO
PUBLICATIONS, 3540 Wilshire Bivd. #310, Dept.
FX200, LA, CA 90010.

MAKE $75,000 to $250,000 yearly or more fixing
IBM color monitors (and most brands). No invest-

TUBES - 2000 TYPES
DISCOUNT PRICES!
Early, hard-to-find, and modern tubes
Also transformers, capacitors and
parts for tube equipment. Send $2.00

for 24 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
688 W. First St.«Tempe, AZ 85281+ 602/894-9503

ment. Start doing it from your home. (A telephone
required.) Information, UgA Canada $1.00 cash.
US funds. other countries $8.00 RANDALL DIS-
PLAY, Box 2168-R, Van Nuys, CA 91404 USA.

INVENTORS: We submit ideas to |ndustrryA Findout |
what we can do for you. Cali 1 (800} 288-IDEA.

oot

MARK V ELECTRONICS, INC.

Competitive Pricing :: Fast Shipping

. S —

GRAT —  ANTIGRAVITY GENERATOR $1000
w LC7- 40 WATT BURNING CUTTING LASER $2000
Z xRUB4 — HIPOWER PULSED DRILLING LASER $2000
"QE BITS — 1 MILLION VOLT TESLA COIL $2000
 t MCP1 HiI VELOCITY COIL GUN $1500
& ZLLs1—  LASERLIGHT SHOW 3METHODS 52000
¢/) EN1 —  ELECTRDNIC HYPNCTISM TECHNIQUES $800
=2 EMU1 — OWER POWERED COIL GUN LAUNCHER $800
JUI —  JACOB LADDER 3 MODELS $1000
SO% —  SEE IN THE DARK $1000
QL LEV1 —  LEVITATION OEVICE $1000
**]
= FMVIK — 3 MILE FM VOICE TRANSMITTER $34 50
0 PFS1K — HAND CONTROLLED PLASMA FIRE SABER ~ $4950
< NIGTK — HIFLUX NEGATIVE ION GENERATOR $3450
W PE5K — PLASMA LIGHTNING GLOBE $4950
Z Z LHC2K — VISIBLE SIMULATED 3 COLOR LASER $4450
at: HOD1K — HOMING/TRACKING BEEPER TRANSMITTER  $44 50
&S LGUSK — 25 MW HAND-HELD VISIBLE LASERGUN  $24950
2T BTT3K — 250000 VOLT TABLE TOP TESLA COIL $24950
IGG2K — ION RAY GUN, project energy without wires ~ $12995
TKE1K — TELEKINETIC ENHANCER/ELECTRIC MAN $7950

S VAPMTK — IMILE AUTO TELEPHONE TRANSMITTER  $4950

o ASSEMBLED IN OUR LABS

4.4 LIST10 — INFINITY XMTR Listen in via phone fines $19950
wd IPG70 — INVISIBLE PAIN FIELD BLAST WAVE GENERATORS$74 50
0 1TM10 — 100,000 VOLT INTIMIDATOR UP TO 20 $9950
= JATI0 — AUTOMATIC TELEPHONE RECORDING OEVICE $24.50

LAJ P'SP40 — PHASOR SONIC BLAST WAVE PISTOL $8950
/) ONE10 — ALL NEW 26" VIVID COLORED NEON STICK ~ $7450
/) .GU20 — 570 1MW VISIBLE RED HeNe LASERGUN  $19950
<L 31510 — 10000 WATT BLASTER OEFENSE WAND $8950

LASY ORDERING PROCEDURE - TOLL FREE 1-800-221-1705
r 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406
VISA.MC. CHECK. MOIN USFUNDS INCLUOE 10% SHIPPING. DROERS
$100.00 & UP ONLY ADD $1000 CATALOG $100 OR FREE WITH OROER

INFORMATION UNLIMITED

P.0. BOX 716, DEPT. R2, AMHERST, NH 03031

ORDER IN CALIFORNIA 800-521-MARK
ORDER OUTSIDE CA 800-423-3483

FREE CATALOG & INFORMATION (213)888-8988
FAX (213) 888-6868

W (8] ¥ > X S

MARK V ELECTRONICS, INC.
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A indicates the level of difficulty in the assembling of our Products. 4 Beginner AA Intermediate AA A Advanced * Fully Assembled
. Ampiifier | TA3600 | TA-477 TA-802 | TA T000A | AR, SM-328  $139.00 S I580
o » Special SM-333  § 7000 § gsag

’6?9\\9,‘ Metal Cabinet| LG-1925 LG-1925 LG-1924 LG 1924 - Price TA-2500 § 68.80 § 39-€Q
e s § ’ TA-2400A $ 96.00 $I¥6ED
Transformer #007 | #003 #001 #001 TA-802
Kit Set $ 13860 $115.20 $ 9175 $ 104 12 | Transtormer ai : o
Asemb. Set | §$ 160.20 130.50 $104 15 § 12292 . I i g X P
Due 10 this special offer & low price. we can only @xchange of repair any of these unit 0 S x \ 4 . 'y ':
TA-3600. TA-477. TA-802 8 TA-1000A} within 15 days of your receipt c TA-477
The above prices are for the _complele sets For separate unit price. please sue below Metal Cabinet .l f TA-1000A .

B _AMPLIFIERS _ KIT _ ASSMB. 4 A=
MODEL DESCRIPTION ~ TA-3600 s
TA-28MK2  Digital Voice Memo A A $ 30.00 — ELLANEOUS T ASSMB
TA-50A/B Multi-Purpose Melody Generator & 15.84 $16.58 EL DESCRIPT |U“‘4L ANEQUS = -
iA§o0C o aaposelelodyGederaioa 1263 1771 Tv.238 3 Channel Color Light Cuntrolier AA A+ $5120 § 6500
TA-120MK2  35W Class "A" Main Power Mono Amp A& 2716 38.81 TY.25 Stereo Loudspeaker Protector & 1265 18.88

A-300 30W Muilti-Purpose Single Channel Amp A 20.00 2900  yy.35 FM Wireless Microphone 922

TA-302 60W Sterec Power Booster (w/case) AA 7000  yy.3g AC'DC Quartz Digital Click & 18 :

TA-323A 30Wx2 Stereo Pre-main Amp A 29.50 3835 1y.3g Sound/Touch Control Switch & 12

TA-377A Hi Quality FET Stereo Pre-Amp A4 4. 59.95 7500 Ty.atMkv  Infared Remote Control Unit wicase A AA 20.00

TA-400 40W Solfid State Mono Amp A 3.00 3493 y1y.42 Bar/Dot Leve! Meter & & 24.15

TA-477 120W Mosfet Power Mono Amp AA 63.00 8500 yy a3 314 Digital Parel Meter a 26

TA-800 80W+B0W DC Pre-Main & Power Amp A A 60.92 7920 1y.45 20 Steps Bar/Dot Audio Level Display &4 3845 614
TA-802 80W+80W DC Stereo Main Power Amp A & 45.94 5972 yy.47 Supenor Electronic Roulette A& . 19.46 27.24
TA-820A  60W.60W OCL DC Pre Main Stereo Amp A& 40.39 4937 gy 7 Band HI-FI Graphic Equalizer A& 4 2680 3880
TA-1000A 100W Dynamic Class "A"Main Power Mono Amp & A 59.69 SM-328 4 Channel Pratessional Color Light Controller & 139.00

TA-1500 100Wx2 Class "A” DC Stereo Pre-Main Amp AAA 73.70 SM-333 Audio/Video Surround Sound Processor A A & 0.0

;: 5288 EET Supe'Eclgss ’; DC Pre lmpA“‘ 4770 SM-666 Dynamic Noise Reduction & 26 340
\-2400A lectronic Echo & Reverberation Amp AAA & = —— = . == -

TA-2500 HQ Pre-Amp. w/10 band graphic equalizer * ___ METAL CABINETS WITH ALUMINUM PANEL ) I
TA-2800 HI-FET IC Pre-Amp. w/3 way tone control A A 48.90 MODEL H x W x D MATCHING PRICE
TA-3000 Stereo Simulator (mono TV " any mono source] A A. 27.00 LG-1273 3 12 TA 2800.TA-377A. TA-220 $ 2216
_TA 3600 _ 300WHQH F_l_P_ower Mono Amp AAA R 79.00 LG 1684 4° 16 8 TA 323A. TA-377A. TA-2200 26.64
[ o — POWER SUPPLIES e LG1924 4 9 2, TA-820A. TA-1500. TA-120MK 2. TA-800. TA-1000A 32.00
TR-100A O- 15V 2A Regulated DC Power Supply (w/case) A A A L§ '353 5 :3 e :37,:'\ ’}‘"ﬁl" ;oq 1000A. TA-3600 ’.: )
TR-355A 0O-15V 5A Regulated DC Power Supply & . — s e e —— —
TR-3558 O-30V 3A Regulated DC Power Supply & POWER TRANSFORMERS

TR-503 ©O-50V 3A Regulated DC Power Supply AA e DESCRIPTION MATCHING PRICE
[—= TR S . B 56VCT. 60VCT 6A  TA-800. TA-802. TA-820A. TA-1000A. TA-1500 . $ 26.00
SM-43 3'% Muiti-Functional Led D P M (w/ABS plastic case) Aa 3A R-503. TA-323A. TA-400. TA-300 21.0
SM.48 44 Hi-Precision DP.M.AAA BOVCT 6A 477 27
SM-48A 4% Hi-Prescision D.P.M. {w ABS plastic case) AAA 48VCT 6A TA-120 MK 2 1.0
SM-49 3% Multi-Functional LCD D P M. (w/hoid function) A & 52VCT 3A TR-3558 15
SM-100 150 MC Digital Frequency Counter AAA. 36VCT 5A R-355A 14.50
FC-1000A 1 GHz Freguency Counter * 112vCT BA TA-3600 42 00

Z 8019 E. Siauson Ave. Montebello, CA 90640 === = [l

ard Business & Showroom hours: {Pacific Time)
Mon. thru Fri.  9:30 am 1o 5:00 pm

Sat. 10:00 am 10 5:00 pm

oy US|

0661 H3AW31d3S
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THE ELECTRONIC GOLDMINE

BATTERY OPERATED BLACK LIGHT XIT
J Delects Invisibie Fiuarescent inks, Fluorescent Minerals, eft.
W Uses Large Unfisers U Shaped Black Light Tube
o — = ]
i jg:
F 7 \
LiL ]

* Con:wnPCBm.MImmm\nm
% Operaes trom Any 6V Battery Source (rot Incl )

% SeeolBoad T x1§

MINIGEIGER COUNTER KIT
Detects ALL Types of Radialion =
Uses Sersitive Aipha Wincow Tube
Operates from 9V Battery (not Inct)
Comes win PC Board, Pants,

Tube ang Instruchons
Sve of PCBoag 3 x19

C6430 $59.95

* R w

20W + 20W STEREO AMP WIT
*

b 2

layers,
o, | & Feaues 2 Sepaae 20W AMS

o0 oMo _
[-Xire 3 oy Amgs wih Level Controis
“22F UVIL 2|y mummswow
=L R ._.e O Car Battery
s . o~ | % Comes wihPC Boa, Pats axt
INSrUClions-you Supply Speakers
C6442 $19.95 * Sge of PC Board: 6" x225

INFRARED DETECTOR WIT
v Detecss ALL Types of infrared
(TVA/CR Remotes, LEDS)
Produces Sound and

8ngt Red LED Outpud

Qperaes on 9V Battery (not Incl }
Comes with PC Board, Parts

g Insiructions

See of PC Boarg 25 x14

®

* %% *

$5.95

= INFRARED MODULE
Fo > Small infrared receiver module 1S sensitive to amost all
ICH /| ntrared remote controllers and teatures Nigh gan Has only 3
|/ hookuy pins. Operales from SVDC and & very sensdive (A wall
i) mﬂﬂma‘jmwm&mwmmnﬂﬂm)
e Qrarm. only-you provice outpul device
G514 $1.29 of LED or reiay Sue ol PCBoad 9" x 3" x &

IVERTER TRANSFORMER ,

B
arcud 1o convert ¥, ]

Moo Ce @52 | 1 o des huovescon Lt Comes wih schaalc

NITGS §290 EACH 100317000

d handing

A1013  2%1.00 10054000

®xuwx xPRESENTING ¥ & & &

TV
DESCRAMBLERS

“uxwuu STARRING * xwx &
JERROLD, N, OAK
AND OTHER FAMOUS MANUFACTURERS

® FINEST WARRANTY PROGRAM AVAILABLE
* LOWEST RETAIL/WHOLESALE PWICES IN U S
* ORDERS SHIPFED FROM STOCK WATHIN 24 HOURS
FOR FREE CATALOG ONLY 1-800-345-8927
FOR ALL INFORMATION 1-818-709-9937

PACIFIC CABLE CO., INC.
73252 Reseda Bivd., Dept.10
Reseda, CA 91335

PROJECTION TV... Make $3%'s assembling proj-
ectors. Easr!... Results comparable to $2,500 proj-
ectors... Plans, 8" lens & dealers information
$25.50... Professional systems available... lllus-
trated catalog free. MACROCOMA, 15GAX Mair
Street, Washington Crossing, PA 18977... Credit-
card orders 24Hrs, (215) 736-2880.

RECOVER pure gold from scrap circuit boards,
electronic parts. Easy methods. Send $5.00, RECY-
CLING, Box 11216PE, Reno, NV 89510-1216.

WHY rent? Homes for $1.00, repos. Gov't give away
progr%ms! For information (504) 649-0670 Ext.
R-5192.

LET the government finance your small business.
Grants/loans to $500,000. Free recorded message:
(707) 449-8600. (KS1).

EASY! Moneymaking one man CRT rebuilding
machinery. $6,500.00 — $11,900.00. CRT, 190
Louise, Crystalake, IL 60014. (815) 459-0666.

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

BOOKS - CATALOGS - MAGAZINES

FREE CATALOG-DESIGNER Clothing. OMEGA, 101(RE)
Ciematis, Pensacola, FL 32503-2834.

BUSINESS OPPORTUNITIES

900 PHONE NUMBERS-$5,000 + possible weekly, little
money needed. I'll teach you. Send $9.95 + $1.00 S/iH.
RSI, Box 660-(RE), H.V., PA 19006.

MONEYMAKING OPPORTUNITIES

CLUE INTO PROFITS as a Private Investigator! Details
$1.00! PPS. 11504 Hughes, Houston, TX 77089. -
ANc YOU ITCHING to make more money? Details.
Grayco, 16123 Crystalcreek, Cerritos, CA 90701.

OF INTEREST TO ALL

HAVE SOME FUN! Introductions. Confessions. Jokes.
Advice. 1-900-FUN-1980. $.95 minute.

BANISHED 1,500 YEARS! Translation of Ancient
Manuscript, Gospel of Jesus Rediscovered. Free details.
Rare Books-(RE). 11246 South Postoak, Suite 306,
Houston, TX 77035.

ROBOTS! FULLY ASSEMBLED and kits, robot arms, PC
interfaces. motor sensors. $30.00 to $80,000.00. Cataio
$5.00 refundable with order. HTO, P.O. Box 3084. RSF,
CA 92067.

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA-
TION for free information. Over a decade of service
1(800) 338-5656. In Massachusetts or Canada call
{413) 568-3753.

COMPUTER KITS

General Techaics Compater Kits include » compiete line
of M8, 286, and

386 mudeh. are desgned 1o offer
the highest degree of qualiy avaalable oday
They're also fun. casy (o buikd. educational, hully 1BM com

at wholesale prices All kits are

ACCR

onoe ; YOUR own radio station! AM, FM, TV, cable. Li- Fhons e Acrbly 3 ralabic
. censed/unlicensed. BROADCASTING, Box 130-

F9, Paradise, CA 95967.

Generat Technics
I ask for your free catalog I N

Lake Ronkonkoms, NY 11779
(516) 981 -9473

0. Be

CIRCLE 176 ON FREE INFORMATION CARD

UNICORN - YOUR 1.C. SOURCE!
COLLIMATOR PEN » Qutput: 2.5 mW (max.) EPROMS
(INFRA-RED) * Current: 90-150 mA : .
- Operating Voltage: 2.2-2.5V m " 256 — g 9 - PEr 4
. o x us b
. gﬁﬁgﬂgﬁh' ?g%r:am d (typ.) 2708 24 1024 x8 450ns 649 617 555
( sl Yp. 2758 24 1024 x B 450ns 399 379 341
* Size: 11mm diameter 2716 24 2048x B8 450ns (25v) 329 313 282
27161 24 2048 x8 350ns (25v) 379 360 324
STOCK# PRICE TMS2716 24 2048 x 8 450ns 629 598 538
SN 27C16 24 2048 x8 450ns (25v-CMOS) 399 379 341
$B1052 $39.99 2732 24 4096 x 8 450ns (25v) 379 360 324
2732A-2 24 4096 x 8 200ns (21v) 379 360 324
LASER DIODE 2732A 24 4096 x8 250ns (21v) 369 351 316
(INFRA-RED) * Qutput: 10 mW (max.) 2732A-4 24 4096 x 8 450ns (21v) 319 303 273
« Current: 90-150 mA mggggz 24 4096 x g 450ns (25v)0 579 5 go 495
o + . o 2P 24 409€ x 8 450ns (25v-One Time Programmable) 199 189 170
. evpe\zlralhgg txpgggﬁ' 2225V 27C32 24 4096 x8 450ns (25v-CMOS) 419 398 358
avelength: m 2764-20 28 B8192x8 200ns (21v) 399 379 341
STOCK# PRICE 2764 28 8192x 8 250rs (21v) 379 360 324
2764A-20 28 8192x8 200rs (12 5v) 399 379 34
SB1053 $9.99 2764A 28 8192x8 250ns (12 5v) 329 313 282
TMS2564 28 8192 x8 250ns (25v) 679 645 581
2764 ';’B 8192 x 8 250ns (21v-CMOS) 419 398 358
27128-20 28 16.384x 8 200ns (21v) 579 550 495
LASER DIODE 27128 28 16384 x8 250ns (21v) 509 484 435
(VISIBLE-RED) » Qutput: 5 mW (max.) 27128A 28 16.384 x 8 250ns (21v) 579 550 495
. Current: 65-100 mA 27C128 28 16.384x 8 25Cns (21v) 579 550 495
o . 27256-20 28 32.728x 8 20Cns (12 5v) 529 503 453
» Operating Voltage: 1.75-2.2V 27256 28 32768 x 8 250ns (12 5v) 479 455 409
» Wavelength: 780nm 27C256 28 32,768 x B 250ns (12.5v-CMOS) 529 503 453
2751220 28  65.536 x 8 200ns (12 5v) 749 712 6.41
STOCKS BHICE 27512 28 65.536 x B 250ns (12 5v) 699 664 598
LS022 $19.99 27C512 28 65536 x 8 250ns (12 5v-CMOS) 699 664 598
» 27C1024 32 131.072 x 8 200s (12 5v-CMOS) 1799 1709 1538
O 68764 24 B8192x8 450ns 1399 1329 1196
= 68766 24 8192x8 450ns 1499 1424 1282
) LASER DIODE _ )
o (VISIBLE-RZ0) - Output: 5 mW (max.) e SUNICORN
5 . Current: 20 mA a WY ELECTRONICS 4
e * Operating Voltage: 2.2-3.0V 10010 Canoga Ave.. Unit B-8 - Chatsworth. CA 91311
w * Wavelength: 665nm FTITT)  OUTSIDE CALIFORNIA: (800) 824-3432 (Orders Only)
o] STOCK# PRICE 3y prone' AR\ CAEL|FORN|A: (818) 341-8833
[a) ORDER BY FAX: (818) 998-7975
é Ls3200 $129.99 Minimum Order: $15.00
98
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QUALITY PARTS - DISCOUNT PRICES - FAST SHIPPING

GLILEG

CIRONCICORD)

PIEZO BUZZER 16 CHARACTER-LCD DISPLAY
gt:;:azg?rfli 4-6 Vdc. = !m:"! = -‘:
TTL compatible. T

Draws 20 mA @ 6 Vdc. Emits high pitched
signal. 0.62 diameter, 0.55" high. PC pins.
CAT#PBZ-06 $1.50 each

PHOTO RESISTOR

100 ohms light '\‘
16K ohms dark. ] [

m—"]

Hitachi# LMO15

16 character dot matrix LCD display with buitt-in
controller/driver. Interfaces with 4 or 8 bit MPU.

Displays alphanumerics, kana characters and
symbots. CMOS - low powaer dissipation,

Operates on 5 Vdc. Moduie size: 3.14" X 1,40,

Display area: 2.53" X 0.54".

INSTRUMENT
ENCLOSURES

SOUND ACTIVATED
SWITCH

High quality moided ABS
Instrument enclosures.
Integrated PC board
standoffs and two sets K \}

of vertical mounting siots for

front and rear sub panels. All enclosures are
6° wide X 6 14" deep. Choice of three hexghts
Includes non-skid rubber teet and hardware
Available In beige, vory, black, and blue

Panei ht. CATW

%3‘?‘7’8 )
= \fﬁﬂ;ﬁg ‘%F’IV

PC board with electret mike responds
to sounds in immediate vicinity. Originally
part of sound activated light organ. Shuts

GLIE CIERRS T Character size: 0.25" high X 0.115" wide. AT o 150cacil0 Lo 865,00 off when sound Is not present. Includes
0.18" long leads. CAT# PRE'-7 210r $1.00 | programming and hook-up instructions included. | 5°%  EaTeme e saagoach 10t $67%0 hook-up diagram.
100 for $45.00 + 1000 for $400.00 CAT# LCD-1  $9.50 each Plaase spectly color CAT# SAB-2 $2.50 each
SWITCHES NICKEL-CAD '0-6HOUR AUTO LED'S L.E.D. FLASHER KIT
[TT PUSH BUTTON B ATTERIES o8 SHUT-OFF TIMER STANDARD JUMBO | TwoLED'sflashm
ITT MDPL series. 374" X :(RECHARGEABLE). M. H. Rnodes. Inc Mark-Time# 90007 DIFFUSED T 1-3/4 size unison when a 9 volt

LN
172" grey rectangular key %—1’
cap. S.P.S.T.N.O. Push
1o close. RATED: 0.1 amp switching.
0.25 amp carry current. P.C. mount
CAT8PB-8 65¢ each « 10 for $6.00
100 for $50.00

SPDT PUSHBUTTON
Mamuardia 1843

Rated 6 amps @ 1257250 Vac.
Black plastic pushbutton

e
Switch body: 82" X 94° X 65"

CATs PB-18 $1.65ea +10for$15.00

PUSHBUTTON SWITCH
GC/Thornsens 35-420

S.P.ST. normally open momentary
pushbution switch. Red piastic
actuator 0.57" diameter. Chrome
bezel 0.68" diameter. Threaded bushing
mounts in 50" diameter hole. Rated
3amp @ 250Vac. Solder ioop terminals
CAT# PB-20 $1.00 each

THUMBWHEEL SWITCH
1 pole 10 position * e
decimal encoded
swilches which
interlock to make
up desired number
or digits. Terminates 1o 11 pc pins (1 com-
mon and 10 poles). Each secton measures
31" wide X 20" high X .78" deep. End piates
can be added to form a 94" high bezel
CATS SWTH-9 31.25 each

i

&® i §

AAA SIZE  $1.50 each
1.2 volts 180 mAh
CAT# NCB-AAA

AA SIZE $2.00 sach

1.25 voits 500 mAh
CAT#NCB-AA

AA SIZE $2.20 each

WITH SOLDER TABS
CAT#NCB-SAA

CSIZE $4.25 each
1.2 volts 1200 mAh
CAT# NCB-C
D SIZE 3$4.50 each
1.2 volts 1200 mAh
CAT# NC8-D

Timer fits standard = 1
3" deep wallbox. Rated d
20 amps @ 125 Vac. Turn

Knob to desired time HEIR ;Y
Includes hardware, beige
wallpliate, and knob. UL vy

and CSA listed. CAT# TMC-6 |
$575each - 10for $50.00 |

SPECIAL PURCHASE
210 MFD 330V
PHOTOFLASH CAPACITOR

XENON TUBE

Rubicon CE phototlash capacitor

0.79" dia. X 1.1 high. These are ==,
new capacitors that have been

prepped with 1.4° black and red

wire leads soldered to the termina's

CAT# PPC-210 3250 sach

10 for $22.50 - 100 for $200.00

Large quantities available. Call for pricing.

]

17 long flashtube with 3 1/2° red

and black leads. [deal for elec-

tronic flash or strobe projects
CATs FLT-3 2 for $1.00

STEPPER MOTOR

RELAYS

6 VOLT D.C. - S.P.D.T.

Aromat # RSD -6V ﬁ
i

Super small relay

10 for $10.00 Rated: 1 amp @
2END PLATES - CAT# SW-9EC $1.00/5et | 30 Vdc, TTL direct drive possi-
- - ble, Op on 4310 14 Vdc
WALL TRANSFORMERS Cail: 220 ohms. 1 316" X 13732°
i X 716" CAT#RSD-6V
$1.50 each - 10 for $13.50
ALL PLUG DIRECTLY
INTO 120 VAC 12 VOLT D.C.
OUTLET .P.D.T. E T
6Vac@600ma CATSACTX-660 s3so | DIP RELAY =P,
Miniature relay LL§

83Vdc @ 10ma CAT# DCTX-8310 $1.50
12 Vdc @ 500 ma. CAT# DCTX-125 $4.50
9Vdc@1amp CAT¥#DCTXH51 $5.00
24 Vac @ 625 ma CAT# ACTX-2462 $3.00

——re e
TELEPHONE COUPLING
TRANSFORMER
Muls Products Intematonal® ¢
A19N-HO-1D/1 At
Primary: 600 ohm ¢
Secondary: 600/600 ohm "'1‘\'

0.77"X 0.61° X 0.63" high.6 p

pins on 0.187" centers. Primary
inductance: 300 mH min., at 1kHz, 1 voh
CAT# TCTX-1 $1.25 each - 1D 1or $11.00

fits standard 16 pin (dip) sockets
or will directly mount to p.c
boards. Gl Clare# LM44D0O +
280 ohm - 30 va swiching
CAT# CALY-12 $2.50 each

24 VOLT D.C. COIL /\-
KUP style

11 pin base

can be socketed, 1
direct sokdered or quick oo
connect terminals can be used.
1398 x1 /2 x 22 3PDT -
5 amp contacts - 470 ohm
CAT# ALY-3524 3225 each

Free 60 Page Catalog
Outside the U.S.A. send $2.00
postage for a catalog.

Airpax P/N C82711-M1 Ve
17 Vdc dual coil, P4
permanent magnet stepper.

2325 ohmcoil. 7.5 degrees per step.
CAT# SMT-6 $6.00 each « 10 for $50.00

ELECTRONIC GAME BOARD

Tne inner workmas of an electronic Scrabble
game. Oparates on 6 Vdc. 8 dign aipha-

numeric readout, 45 button keypad, 14 transis-

tors, 21.C s, 1 piezo element and other good-
las. Top and bottom row of keypad buttons
are function keys, middie 3 rows are alphabet-
ic. No instructions avaiiable. 6" X 4.45”
CAT#ST4 $1.75each 10for $15.00

:ﬂED CAT# LED-1

10 fcv $1.50 « 100 for $13.00

GREEN CAT# LED-2
10 for $2.00 - 100 for $17.00

YELLOW CAT# LED-3
10 hor $2.00 - 100 lor $17.00

FLASHING LED

wath buit in Aashing arcuil

operates on 5 volts. \ Build this variable . c
RED $1 20 sach speed led chaser QR40RRRE
CAT# LED-4 10 ror §9.50 10 leds flash - —
GREEN $1 00 sach sequentially at  a& <
CAT# LED-4G 10lor $9.50 whatever speed N ]
you set them for ks
LED HOLDER Easy to build kit includes pc board, pars

Be

Two piace holder
CAT# HLED 10 tor 65¢

RECTANGULAR
L.E.D. SPECIAL
#HLMPO301
Red diftused =-]
rectangle. 0.28~ X 0.1" X 0.29"
high_ Ideal for bargraphs, chas-
ors, etc. CATS RLED4

10 for $1.50 « 100 for $12.00 Learn about
1000 for $100 00 stepping g
moftors while -
LED GRAB BAG building this
50 assorted simple circuit
ALAEncy) 2 orent 'B;ﬂ? Includes circuit board and all parts

shapes, colcs, sizes. Round,
rectangula, curved, etc
CATe GRLED
$4.00 pe” assortment

battery 1s attached
This kit includes a
p.c. board, all the parts

and instructions to make a simple flasher
circuft. A quick and easy project for any-

one with basic soldenng skills.
CAT# LEDKIT  $1.75 per kit

x 6
®

LED CHASER KIT

and instructions. Ideal for special ighting
effacts, costumes, etc. Operates on 3 to
9 voits. PC board is 5° X 2.25° A great
one hour project. CAT# AEC $6.50 each

STEPPING MOTOR
CONTROLLERKIT

except 12 Vdc power supply
CAT# SMKIT  $18.00 each

‘RG-11/U 75 OHM VIDEO CABLE
00 ft or 200 ft. rolls

of ARG 11/U terminated /@

10 heavy duty F connectors oS
includes 75 ohm terminator —
and F-61 splicer on one end s
“New cables manufactured for ISM PC net-
works. 1BM P/N 1501908 COM/SCOPE
CAT#RG-11-1 100 . roll $15.00
CAT#RG-11-2 200 tt roli $27.50

, RY PACK (USE
OPTO SENSOR ACRGISED:
U shaped package 0y, Four AA mclgal cad-
with mounting ears. & 4 mium batteries con-
1/8” opening ﬂ Nected in series 1o ;"
34" mounting ears make a 4.8 volt pack. |
CAT# OSU-5 50¢ each Batteries are in a |
10 for $4.50 » 100 for $40.00 2 X 2 configuration I
with a 2 pin connector
SE&E?:;VE‘ OPTO SENSOR I a1ached. The four
Wodge shaped batteries can be.
device with IR Q}v separated Into single
emitter and AA size solder tab
receiver pointing nickel cadmium batteries

the same divection. Light rays
from emitter bounce off nearby
object and register on receiver.
Effectve range approx. 0.15%

CAT# OSR-1  75¢ each

Minimum Order $10.00 - All Orders Can Be Charged To Visa, Mastercard

or resoldered into other configurations.
SPECIAL SALE PRICE NOW
$3.00 per pack + 10 packs for $25.00

CAT# NCB41AAU

Or Discovercard - California, Add Sales Tax - Shipping And Handling $3.50

For the 48 Continental United States -
P.R. And Canada Must Pay Full Shipping - Quantities Limited - No C.O.D. -
Prices Subject to change without notice.

MAIL ORDERS TO: ALL ELECTRONICS CORP - P.O. BOX 567 - VAN NUYS, CA 91408

CIRCLE 107 ON FREE INFORMATION CARD

All Others Including Alaska, Hawaii,

VISA
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Mail Order Electronics - Worldwide

ameco

ELECTRONICS

24 Hour Order Hotline (415) 592-8097

QUALITY PRODUCTS « COMPETITIVE PRICING + PROMPT DELIVERY

Intel Math Coprocessors

8088 or 8086 Systems
8087 SMHz $89.95
8087-2 8MHz $129.95
8087-1 10MHz  $169.95

80286 Systems
80287 6MHz $139.95
80287-8 8MHz $209.95
80287-10 10MHz  $239.95

80386 Systems
80387-16 16MHz  $349.95
80387-20 20MHz  $399.95
80387-25 25MHz  $499.95
80387-33 33MHz  $649.95

SIP Modules
41256A9A-80 80ns. 256Kx9  $54.95
41256A9A-10 100ns. 256Kx9  $44.95
421000A9A-70 70ns. 1Mx9  $169.95
421000A9A-80 80ns. 1Mk  $124.95
421000A9A-10 100ns, TMx3  $116.95
94000L-80 80ns. 4Mx9 $499.95
94000L-10  100ns. 4Mx9  $499.95

SIMM Modules
41256A9B-80 80ns. 256Kx9  $49.95
41256A9B-10 100ns 256Kx9  $39.95
421000A8B8-10 100ns. tMx8  $109.95
421000A9B-70 70ns 1Mx9 $139.95
421000A98-80 80ns, 1Mx9 $119.95
421000A9B8-10 100ns 1Mx9  $113.95
94000S-80 80ns. 4Mx9 $499.95
94000S-10 100ns 4Mx9  $499.95

NEC V20 & V30 Chips

UPD70108-5 SMHz V20Chp  $5.25
UPD70108-8 8MHz V20Chip  $6.95
UPD70108-10 10MHz, V20 Chip  $10.95
UPD70116-8 8MH2, V30Chp  $7.95
UPD70116-10 10MHz, V30 Chip $13.49

Dynamic RAMs

TMS4416-12  120ns. 16Kx4 $2.25
TMS4416-15  150ns, 16Kx4 $2.00

4116-12 120ns. 16Kx1 $1.49
4116-15 150ns. 16Kx1 $1.09
4116-20 200ns, 16Kx1 $.89

4164-100 100ns. 64Kx1 $2.75
4164-120 120ns, 64Kx1 $2.39
4164-150 150ns, 64Kx1 $2.15
4164-200 200ns. 64Kx1 $1.75
41256-60 60ns, 256Kx1 $5.25
41256-80 80ns, 256Kxt $3.75
41256-100 100ns. 256Kx 1 $3.15
41256-120 120ns, 256Kx1  $2.95
41256-150 150ns. 256Kx1 $2.59
41464-80 80ns, 64Kxd $5.95
41464-10 100ns, 64Kx4 $4.95
41464-12 120ns, 64Kx4 $3.95
41464-15 150ns. 64Kx4 $3.59
§11000P-70  70ns, 1Mx1 $13.95
511000P-80  80ns, 1Mxt $12.95
§11000P-10  100ns. 1Mx1 $12.35
514256P-80  80ns, 256Kx4  $13.45
§14256P-10  100ns. 256Kx4  $12.95

Static RAMs

6116P-3  150ns, 16Kx 1(CMOS) $2.79
6264LP-10 100ns, 64Kx1 (CMOS) $6.95
6264LP-15 150ns, 64Kx1 (CMOS) $4.95
43256-10L  100ns, 256Kx1 $10.95
43256-15L  150ns, 256Kx1 $9.95
62256LP-15 150ns. 256Kx1 (CMOS)$10.95

PROTOTYPING PRODUCTS
Jameco Solderless Breadboards

- o,
JE2) o e
Part Dim. Contact Binding

No. L x W Points Posts Price

JE21 32542125 400 0 $4.95
JE23  65x2125 830 0 $6.95
JE24  g5x3928 1360 2 $12.95
JE25 65x425 1660 3 $17.95
JE26 68751575 2390 4 $22.95
JE27 725475 3220 4 $32.95

Oscilloscope Probes

* Attenuation: x1 / x10
- Capacitance

(LF180): 180pF \
/22pF; (LF210): i il
40pF / 17pF s S
LF180 40MHz Oscilloscope
Probe ........ccooeeeereune $19.95
LF210  100MHz Oscilloscope
Probe........ccc.covuerenne $29.95

GoldStar 20MHz Oscilloscope and
1GHz Frequency Counter

« Large 6" rec;;ﬁgular display
« High sensitivity: 1 mv/div

GS7020  OSCllOSCOPB.seserrersensens $399.95

+ Wide measuring range
* Measured value hold function

FC7102  Frequency Counter....... $299.95

Metex Digital

Multimeters

General Specs:

= Handheld, high
accuracy + AC/DC
voitage. AC/DC
current, resistance,
diodes, continuity,
transistor hFE

= Manual ranging w/
overload protection

M3650, 36508 & M4650 only:

» Also measure frequency and capacitance

M4650 only: - Data hoid switch - 4.5 digit

M3610 35 Digyt Muimeter vuuevueensseees $49.95
M3650 35 Dignt Mutimeter wiFrequency &
Capactance .....e.eseesesssssessens $69.95
M3650B Same as M3650 w/Bargraph...... $74.95
M4650 45 Digt wiFrequency. Capactiance and
Data Hokd SWHCH c.ovveussnvessenes $99.95
Multimeter Specials

M80:

« AC/DC voltage. AC/DC current, resistance,
diodes, continuty & frequency « Full auto-
ranging on DC voltage - High/low sem:-
auloranging for AC/DC current and ohms
- Data hold switch - Extra-large display

M80 375Dt Multmeer ...

M3900:

+ AC/DC vohage, AC/DC current, resistance,
diodes, continuity, dwelt angle and engine
RPM - High surge voltage protection

M3900 35 Dt Multmeter ..

. $59.95

Prototype
Design Stations

wM2

WM1 & WM2 Features: - Removable solderless breadboard
* Variable and fixed DC power supply « Multi-frequency sig-
nal generator « Analog multimeter « 8 bicolor LEDs (red &
green) + 8 logic switches  Logic probe < Lighted power
switch + Fuse overload protected * Sturdy ruggedized
case

WM1 Special Features: « 4 potentiometers ¢+ Built-in speaker

WM2 Special Features: « Puise Generator * Binary coded
decimal (BCD) to 7-segment decoder/driver - DB25 connector
» Frequency counter {1Hz 1o 1MHz)

WM1  Analog Prototype Station ....ee....$199.95
WM2 Digital Prototype Station «..........$249.95

A.R.T. EPROM Programmer UVP EPROM Eraser

. 3 -
H ™

i

« Programs all current EPROMs in the 2716 to  + Erases all EPROM's « Erases 1 chip in 15
27512 range plus the X2864 EEPROM Min. and 8 chips in 21 min. « UV intensity:
* RS232 port « Software included 6800 UW/CM!

EPP.......cccceuec..........$179.95 DEAM...........................$69.95

Soldering and Desoldering Stations

60 Watt Analog Display Soldening Station « Electronic temperature
control from 200° to 878°F « Cartridge heating element for a longer
lite of the soldering tip

XY1683 $59.95

60 Watt Analog Display Soidering Station « Elactronic temperature
control from 200° 10 878°F « Ceramic heating element for a steady
temperature and long life

XY2660 . erreeenn: $89.95

60 Wan Digital Display Soidering Station + Electronic temperature
control from 200° to 878°F - Temperature displayed on easy to
read .560"H 3-digit LED readout - Nichrome heating element
XY960 $99 95

30 Watt Electromc Temperature Conlrollad Desoldenng Stauon -
« Electronic temperature control from 212° 10 842°F » Self-contained
high rotary vacuum pump

XY999 $279.95 xvees

51-Piece Electronic Tool Kit

The MS305 provides the tools needed for building,
repairing and general maintenance of most electronic

quip A enient and durable carry-slong
comblination lock case safely protects and secures
this 51-piece tool kit. From the digital multimeter to
the desoldering pump this kit is the perfect item for
technicians and electronic enthusiasts.

Tools Included in Kit

» 10’ measuring tape « Stainless steel scissors +» 5.25" needle nose pliers

« Electric tape * Utility components box » 6 piece precision

* 6" long tweezers » 8 pcs. hex key wrench screwdriver set

* 7" brush and scraper » Digital Multimeter « Brush

+ 7" fine point probe * Round needle file » 10 piece screwdriver set:
+ 7" slotted probe « Flat needle file 5 Slotted & 5 Phillips

* Rosin core solder * €" adjustable wrench » Flat nose pliers

+ 30 watt soldering iron « Utility knife with extra blade  « Carrying case:

+ Desoldering pump « Bent needle nose pliers 17.63"'W x 12.5"D x 3.5"H
+ Soldering stand « Diagonal cutting pliers

MS305......comrrrrtrereeenen0. $119.95

RADIO-ELECTRONICS

Partial Listing
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o

Over 4000 Components and Accessories in Stock! - Call for Quantity Discounts
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Mail Order Electronics - Worldwide

ameco

ELECTRONICS

Request Jameco's 1990 Catalog for a Complete
Listing of Components, Test/Measurement
Equipment and Computer Products

Jameco 20MHz 80386 Desktop Computer Kit

Fully IBM Compatible

Free! Concurrent 386 (Disk Operating System)

Software included

4MB RAM Included. Expandable to 8MB on board,

16MB with optional expansion board
8/16/20MHz Keyboard Switchable Operation

+ AMI BIOS ROMs Included

+ Fliptop Case w/200 Watt Power Supply

» Conner High-Performance IDE 3.5" 40MB
Hard Disk Drive

» Teac 1.2MB Floppy DSHD Disk Drive

» Multi IO Card with Universal Floppy Controller

- Fujitsu 101-Key (Enhanced) Keyboard

A

T L

Shown with VGA Option (not included)
JE2059 Multiscan Mondo and VGA
Card....$669.90 (See Below)

JE3551 20MHz 80386 Compatible Kit $1949.95
|
Jameco IBM
PC/XT/AT
Compatible
Cards

JE1057
JE1043 360KB/720KB/1.2MB/1.44MB Floppy Disk Controller Card (PC/XT-AT).. $49.95
JE1050 Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT) ....... $49.95
JE1052 Color Graphics Card w/ Parallel Printer Port (PC/XT/AT) $49.95
JE1055 EGA Card w/ 256KB Video RAM (PC/XT/AT)uuervereersurrermesnserennee $139.95
JE1057 8/16-Bit VGA Card w/ 256KB Video RAM (PC/XT/AT).ucerrrvveemnnnen $199.95
JE1060 1/0 Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT) ... $59.95
JE1062 RS232 Serial Half Card (PC/XT/AT) $29.95
JE1065 1/0 Card w/ Serial. Game and Parallel Printer Port (AT} ....eeeesveeseeens $59.95
JE1077 Mumh O Card w/ 360KB/720KB/1.2MB/1.44M8B Floppy Controller (AT) .. $99.95
1

EGA, VGA & Multiscan Monitor Packages

Relisys 14" EGA monitor and EGA card package

‘640 x 350 max. resolution)

JE1059 EGA Monitor & EGA Card..ecieerassannes

Relisys 14" Multiscan monitor and 16-bit VGA card

sackage (640 x 480 max. resolution)

JE2059 Multiscan Monitor & VGA Card..........

Jelisys 14" VGA momtor and 16-bit VGA card package

640 x 480 max. resolution)

JE2061 VGA Monitor & VGA Card...cccereraeree.

IBM PC/XT/AT
Compatible Keyboards

FKB4700

JE2015 84-Key Standard AT Style

LaYOUL trerernecesemannennarnenas $59.95

FKB4700 101-Key Enhanced Layout

with 12 Function Keys v.e.e... $69.95

JE2061

MEI| 100-Key
Microtype Keyboard

= \‘\
I....-“--)

« |BM PC/XT/AT/38€ Compatible

- Saves an amaxing 60% of the desk
space used by equivalent standard
keyboards

MIRU.........cc.venenens $129.95

Jameco
Digitizer Tablet

» AutoCAD 10 template and four-
button puck + Resolution: up to
1016 lines per inch + Accuracy:
+025" + Emulates three of the
worlds most popular formats:
Summagraphics MM. Summa-
graphics Bt Pad One, Calkomp
2000 « EEPROM allows custom
configuration

JCAD Digitizer Tablet $199.95
Stylus Two Button Stylus ... $39.95

DFi Handy Scanner

« IBM PC/XT/AT
Compatible

« 4" Scanning
Window

« 400 dpi

HS3000................... $129.95
Limited Quantity in Stock!

Logitech
Mice

MSER  senal Mouse & MouseWare

SOHWAre ceeevenvens 589.95
MBUS  Mouse wiBus Board 8 Mouse-
Ware Software ..... 399.95
MPS2  psi2Mouse & Mouseware
SOMWAre seuvevnneen 379.95
Modems
9600E
Pictured

External Modems
1200C Datavronecs 1200 Bawd $89.95
2400C Datavoncs 2400Bas  $149.95
9600E Prometheus %600Ba  $699.95

Internal Modems
12008 Jameco 1200 Bava
24008 Jameco 2400 Baue ..
Modems ksled above Inciude ProComm Soltware

IBM
Compatible
Cases and
Power
Supplies

f o
g ]

IS

JE1030 JE2012

JE1010 Fip Top Standard PC XT Case.
JE1011 Sute Stancard PCXT Case ...
JE1030 150 watt PC.XT Power SUOY . vvveorns
JE1032 200 watt Baby AT Power Supply
JE1035 300 watt AT Powss Supply

JE2011 vertca Case w 300W Pwr Suppy ..... $269.95
JE2012 Mev Verscal Case w 200W Pwr Supply $169.95
JE2019 Fip Top Baby AT Caseerseasneresnnsrenes $69.95

Floppy

Disk

Drives

MF3538
Sony
MPF11 35" 720KB Disk Drive .....cuuvevevene $69.95
SMK 525" Installation Kit for MPF11,,$14,95
Mitsubishi

MF353B 3 5° 720K8 Internal Drwve ..... $99.95
MF355B 35° 1 44MB Internal Drive .. $1 19.95
DD1  MF3558 Software for systems without
1 44MB disk drive BIOS capabiiity ... $14.95
Teac

FD55B 5 25° 360KB Internal Drive ...
FD55G 525 1 2MB internal Dve.....

$89.95
$99.95

Hard Drives & Tape Back-Up

MiniScribe (XT-MFM)
MB425XT 20M8 (68ms) I5°HH......... $289.95
MiniScribe (XT-RLL)
MB8438XT 30MB (68ms) 35°HH......... $299.95
MB4S0XT 40M8 (46ms) 3 5HH......... $369.95
Conner (AT-IDE)

CP3044 40M8 (25ms) 3.5Low Profie $429.95
CP3184 80MB (25ms) 3.5'HH............ $649.95
CP3104 100MB (25ms) 3.5°HH .......... $699.95
Above Drives Include Hard Oisk Drive,
Conlroller 8 Cables

Colorado Memory Systems

* IBM PC/XT/AT/386 Compatible « Back-up
40MB in 40 minutes « Back-up 60 to 120MB
with extended tapes and data compression
software - Includes 40MB tape cartndge

..$329.95

DJ10 40mB Tape Back-Up
KE10  External Enclosure Kit .. $149.95
TB40 40MB Tape Cartridge . ....$24.95
TB60 60MB Tape Cartnage ........eevenes $32.95

ameco

1355 Shoreway Road, Beimont, CA 94002

24 Hour Order Hotline
(415) 592-8097
$50.00 Minimum Order

FAX's (415) 592-2503 or (415) 595-2664
Telex 176043 - Ans. Back: Jameco Bimt
Data Sheets - 50¢ each
For a FREE 48-Page Fiier send $2.00 to cover
First Class Postage and Handling
© 1990 Jameco Electronics 9/90
CA Residents Add

6.25%. 6.75% or 7.25% Sales Tax
Shipping - Add 5% plus $1.50 Insurance
(May vary according to waight and shipping method)

Terms: Pnces subject to change without notice.

Items subject to availability and prior sale.

Compiete ist of lerms/warrantes 1s avalable upon request
IBM 15 a regestered trademark of International Business Machunes

{ N Please
V’S" MM_:.c refer to
Mall Key 2
‘ when
ordenng

Customer Service -Technical Assistance - Credit Department - All Other Inquiries - (415) 592- 8097 + 7TAM-4PMP.S.T.
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RADIO-ELECTRONICS

COMPUTERS FOR LES$$

¢ 4.77/10 MHz 8088 Motherboard

» 256 KB RAM (640KB max)

+ 150 Watt Power Supply

« Floppy Disk Controller

+ One 5.25" 360 KB Floppy Drive

¢ MonoGraphics Card w/ Parallel Port
+ 101 Key Enhanced Keyboard

« Case (3 LEDs ,2 Buttons ,Key-Lock)
¢ 12" Amber Monochrome Monitor

+ 12 MHz 80286 Motherboard

o 0 Wait State

¢ 512 KB RAM (4 MB max)

o 200 Watt Power Supply

« Floppy Disk Controller

+ One 5.25" 1.2 MB Floppy Drive

+ MonoGraphics Card w/ Parallel Port
¢ 101 Key Enhanced Keyboard

» Case (3 LEDs ,2 Buttons ,Key-Lock)
+ 12" Amber Monochrome Monitor

One Year Parts & Labor Warranty
30 Day Satisfaction Guarantee
Shipping & Handling Extra
VISA & M/C add 3% Amex add 4%
Price & Availability subject to change
without prior notice

5122 Walnut Grove Avenue
San Gabriel, CA 91776

Tel: (818) 309-1108

10 MHz 8088 System............... $369

12 MHz 80286 System............. $669

JINCO COMPUTERS INC.

CIRCLE 177 ON FREE INFORMATION CARD

CABLE TV

DESCRAMBLERS

Lu!
JTERROLD™ Tri-Bi Mode. $105.00 58

JERROLD™ SB-30R 2 $89.00 $65.00
$99.95 $62.00
$99.95  $62.00
$99.00 $78.00
$99.95 $58.00
$185.00 $145.00
$120.00 $85.00
$129.95 $105.00
CALL  $GCall
$350.00 $295.00
Oak N- 12W/Auto ....... $140.00 SIOSOO
Jerrold Starcom CSV....  $139.95

Scientific Adanta.
SA-Combo's...

M.D.ELECTRONICS
WILLMATCHANY
ADVERTISED PRICE
INTHIS MAGAZINE

*NEW STARGAT‘"
CABLE CONVER

"]N
S
o R

1-$89.00 10-$69.00 100-Call
Lastchannel recall-Favorite channel select-

75 channel-Channel scan-Manual fine tune-

One year warranty-surge protection-HRC & Stand-

0

ard switchable- and muchmore.  (Call Today!
INFORMATION(402)554-0417
Orders Call Toll Free

1-800-624-1150

M.D. ELECTRONICS

115 NEW YORK MALL

SUITE 133E WS

OMAHA, NE. 68114 con
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ELENCO & HITACHI PRODUCTS

AT DISCOUNT PRICES

o RSOs (Real-Time & Storage Oscilloscopes) From HITACHI A
The RSO - its the new solution €|

“ View, Acquire, Test, Transfer and Document Your Wavetorm Dota 7

4-Channel, 100MS/s Model Introductory Price

100MS/s (25MS/s on 4 channels simulianeously), 100MHz, 4kw x 1ch., 2kw x 2ch., Tkw x 4ch. VC-6145  $ 4,695.00
[ Compact, Full Feature Models —— ———— ~ R
40MS/s, 100MHz, 4kw x 1ch.. 2kw x 2ch VC-6045 §3,049.00
20MS/s, SOMHz, 2kw x 2ch VC-6025 $2,295.00
20MSss, SOMHz, 2kw x 2ch vC-6024  §2,049.00
20MS/s, 20MHz, 2kw x 2ch vC-6023 $1,749.00

RSOs from Hitachifeature such functions as roll mode, averaging, save memory smoothing, interpolation, etriggering,

Compact Series Scopes

Dalayed Sweep
Lightweight (13Ibs)
2mV Sens

3 Yr Warranty

Model V-1065
Shown
Ths series provides many new functions such as CRT
Readout, Sursor measurements (V-1085/1065/665),
Frequency Ctr (V-1085), Sweeptime Autoranging and
Trigger Lok using a 6-inch CRT. You don't feel the

coTpactness in terms of performance and operation.

cursor measurements, plotier interface, and RS-232C interface. With the comfc rt of analog and the power of digftal. V-360 60MHz Dual Trace $1,195
: v-212 Hitachi Portable Scopes V665  60MHz Dual Trace w/Cursor ~ $1,345

$435 DC 1o 5CMHz, 2-Channel, DC offset V1060 100MHz Dual Trace $1,425

& OC to 20MHz function, Alternate magnifier function V-1065 100MHz Dual Trace w/Cursor  $1,695

Dual Channel V-525 CRT Readout, Cursor Meas.  $1,025 V-1085 100MHz Quad Trace w/Cursor  $2,045

| V-523 Delayed Sweep $995 V-1100A 100MHz Quad Trace w/Cursor  $2,295
V-422 40MHz Dual Trace $795 Vv-522 Basic Mode $8¢s V-1150  150MHz Quad Trace w/Cursor  $2,775

Elenco 35MHz Dual Trace

20MHz Elenco Oscilloscope
L Good to 50MHz

= $375

FREE DMM

with purchase of

$495

MO-1252

ANY SCOPE

MO-1251 « High luminance 6° CRT
« Dual Trace * 1mV Sensitivity
« Component Tester SCOPE PROBES * 6KV Acceleration Voliage
« 6" CRT  10ns Rise Time
« X-Y Operation P-165MHz, 1x. 10x  $19.95 ; « X-Y Oparation « Z Axis
- « TV Sync P-z 100MHz, 1x, 10x  $23.95 I « Delayed Triggering Sweep
s * 2p-1 Probes o # Includes 2 P-1 Probes

All scop3s include probes, schematcs, operators manual, and 3 year (2 yrs for Elenco scopes) world wide warranty on pzrts & Iabor.- M'any accessories available for all
Hitachi scopes. Call or write for conpiete specifications on these and many other fine oscilloscc pes.

WE NOW True RMS 4 1/2 10 Function |Digital Capacitance Meter | Digital LCR Meter
CARRY Digit Multimeter (1] Multimeter mm CM-1550 i LC-1801
COMPLETE LINE M-7000 ' CM-365 3 $58.95 $125
i $1 35 565 : 9 Ranges Measures:
FLUKE .05% DC Accuracy AC + DC Voltage & Amps ;P';ZO.OOOUW goils 11uf;|-22001':
1% Resistan . B o @ Resistance to 2000MQ2 1 % basic accy aps .1pf-200u
MULTIMETERS with ;,9: (;ounl: w7 Diode, Logic, & Tra1s test Zero control 283  Res 01-20M
:’10339'5 and deluxe case | e Capacitance to 200uF ol with case —
21
23F 85 Function Generator Triple Pcwer Supply XP-620 W de Band Signal Generators
25F 87 = Blox Assembled $65 $G-9000
27F  8050A #9600 : - Kit $45
73 8060A $28.95 K 210 15V a1 1A $129
75 8062A : e 45 -210-15V at 1A RF Freq 100K-450MHz
TIF 4+ More . aridito :(:(:Val|1:A) AM Modulation of 1KHz
d triangle, an, al
CALL FOR o ?;3:‘7;:;:3{‘ lleS?;l‘a};g Contains all the Jesired features for doing ex efiments VAT A e
SPECIAL PRICING AM or FM capability Featwres short circuit protection, all supplies. | SG-£500 w Qgitai Display and 150MHz buiit-in Counter $249
AC Current Meter Blox Quad Power Supply XP-580 LEARN TO BUILD AND PROGRAM
ST-1010 #9610 or $59.95 COMPUTERS WITH THIS KIT!
$69.95 &= #9620 2.20V al 2A INCLUDES: AWl Parts, Assembly and Lesson Manual
\ e 1$18.95 12\\: :: ;: e[ Model
Dat ;gook :“:: #9610 Resistor Blox 5V at SA MM-8000
aaeFea "0 43 ohm to 1M & 100K pot — 3129 00
Dol ::CC::: #9620 Capacitor Blox Flly regulated and short clrcui. protected C
. 47pt to 10MFD XP-535 without meters $39.95

Digital Triple Power Supply XP-765 GF-8116 Function Generator

5249 with Freq. Counter | Starting from scratch you build a complete sysiem. Our Micro-Master
trairer teaches you to write into RAMs, ROMs and run a 8085 microproces-

0-20V at 1A $249 sor, which s ss similar machine language as IBM PC. You will write the
0-20V at 1A q initial instructbns to tell the B08S processor to gt started and store these
5V at SA Sine, Square, Triangle INSTUCHONS ir permanent memory in a 2816 ngPROM Teaches you all

Pulse, Ramp, .2 to 2MHz
Freq Counter .1 - 10MHz

abaut input a3d output ports, computer timers. Buid your own keyboard
anc leam how 1o scan keyboard and display. No previous computer
knawledge required. Simple easy to understand instruction teaches you
to write in machine language

ROBOTICS KIT FOR ABOVE (MM-8010) $71.95

15 Day Money Back Guarantee
2 Year Warranty Prices subject to change

WRITE FOR FREE CATALOG ..

Fuly ragulated, Short circuit protected with
2 limit control, 3 separate supplies

XP-660 with Analog Meters $175

WE WILL NOT BE UNDERSOLD!

UPS Shipping: 48 States 5% Y o

GF-801£ without Freq. Meter $179

C & S SALES INC.

1245 Rosewood, Deerfield, IL 60015
(800) 292-7711 (708 541-0710
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On the line, on the bench,
or on the road. The low-
cost solution is Tek.

Do you debug the design? Verify the production run? Service the
finished product? Then for low-cost solutions built for your application,
there's only one place to go

| L Tek's 2200 Series oscilloscope
E {5 ' family
ﬁ Y -, =i \ There are ten scopes in the 2200
.

it - Series. from 20 to 100 MHz and $695
- 10 $3495. And three of them demon-

strate functional power at its best:

- the 100 MHz 2232. 50 MHz
dyr e - 2211, and 100 MHz 2245A /
/ = /A

- §x ¥

S8 1 TN \ If you can't afford to
e gl 2o miss a thing, get the
e 2232 digital storage

oscilloscope.

With 100 MS/s sampling, ten nanosecond glitch
capture, waveform cursors, a 4K record length
and 30K of batery-backed memory, it makes
routine work of problems other scopes can't even see

For the best performance value in digital storage, trv the Tek 2211

It offers a standard hardcopy interface, measurement cursors, 20 MS/s
sampling and a 4K record length per channel, plus digital/analog ope-
ration — all for only $2695.

And for the ultimate in low-cost troubleshooting:
the $1995 2245A. It's a 100 MHz real-time scope @ 2
with auto setup, cursors, four independent channels, e .9
dual time bases and more. s

So if you want the best low-cost solution on the
line, on the bench, or on the road with you, just get

Gl piime: ee——_— .

And call your local Tek representative today

9 Purchase a 2232, 2211, or 2245A by October 15,

It § On us. 1990 and you can receive a $345 digital
multimeter free!*
—— 3 The CDM250 measures
‘ ST = }} current, voltage and resistance,
&_ | has overload protection and is

UL certified. To get yours, contact
your local representative or distributor and place your order with
Option 4X. Or call Tek direct at:

1-800-426-2200 Ext. 225

— VIA

£ Tektronix

OMMITTED TO EXCELLENCE
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