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THE ANSWER

BY ANY MEASURE

You can’t judge a scope
by its cover.

When you look at our simplified,
practical internal design, you
see why the Tek 2200 Series
delivers unparalleled hiﬁ]h
performance and reliability in
the field. You get quality that's
unmistakably Tektronix in scopes
so advanced, they cost you less
to buy and own.

Through an innovative new con-
cept in scope design we reduced
the number of mechanical parts
by 65%. Reduced cabling by
90%. Virtually eliminated board
electrical connectors. And elimi-
nated the need for a cooling fan.

The result: a scope with
designed-in simplicity that
increases reliability as it cuts
downtime and repair costs. All of
which means outstanding value in

a compact, lightweight package
that your service technicians will
appreciate.

Plus, you get a selection of per-
formance to precisely match your
needs. There are the 60 MHz
single time base delay 2213A at
$1275* and the 60 MHz dual
time base 2215A at $1525* And at
100 MHz, the dual time base
2235 at $1750* and the 2236
with an integrated counter/timer/
multimeter at $26507

The industry’s first three-year
warra 1 is testimon to 2200

es dependability. ddmg
value to value are a variety
of optional service plans that can
economically extend this cover-
age to five years.

Consider what you're paying

now in downtime, in service, in

back-up scopes. On the bottom

line, a Tek 2200 Series scope will

save you money, time and trouble

now and in the years to come.
Contact your Tek Sales

Engineer for a demo today. Or

call 1-800-426-2200, Ext. 201.

In Oregon, call collect:

(503) 627-9000, Ext. 201.

“Prices F.O.B. Beaverton, Oregon

t3-year warranty includes CRT and applies to 2200
IamuJ oscilloscopes purchased after 1/1/83. Scopes
are UL listed, CSA and VDE approved

Copyright @ 1985, Tektronix, Inc. All rights reserved. TTA-517-1

Prices subject lo change.

Tektronix

COMMITTED TO EXCELLENCE
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ELECTRONICS IN THE PASSENGER
COMPARTMENT

Navigation systems, multicolored liquid-crystal
dashboard displays, and touch-screen CRT’s
will look right at home in your next car.
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102 ANTIQUE RADIOS
All about antennas and
grounds. Richard D. Fitch

Marc Stern
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Underhood electronics aren’t glamorous and
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COVER 1

If you think that the automobile won't
change much as the years pass, think
again! Our special section will show you
that electronics will change the way you
drive. Navigation systems will display your progress on maps as you
go, and multicolored liquid-crystal dash displays will become com-
monplace. Multiplexed wiring schemes will allow more sophisticated
functions to be included in your car, but will actually make problems
easier to find because your car will be able to diagnose itself!

Although the electronics under the hood aren’t as visible, they are
at least as important. Cars will run cleaner and more efficiently under
microprocessor control. Monitor systems can keep track of perfor-
mance and keep the driver well informed of any problems. Our
special section on Automotive Electronics begins on page 49.

NEXT MONTH

THE OCTOBER ISSUE IS

ON SALE SEPTEMBER 5

MULTIPLE-OUTPUT POWER SUPPLY

Here's a six-output supply that you can build for your
workbench. Itincludes two sets of dual-polarity sup-
plies and two voltage-reference outputs.

BUILD AN IC TESTER/ANALYZER
In Part2, we'll put the IC tester to work on your digital
IC’s and circuits.

MULTIPATH RECEPTION
It causes ghosts on your TV and poor stereo reception
on your FM receiver. But there are ways to beat it.

ADD A REMOTE CONTROL TO ANYTHING
Two IC’s from Motorola make it easy.

A PLYWOOD SATELLITE DISH?
Theory says it’s possible, and an experimental dish
confirms it.

As a service lo readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques
and scientific and technological developments. Because of possible variances in the quality and condition of materials and
workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built
projects based upon or from plans or information published in this magazine.

Since some of the equigm_en! and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent atlorney.
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Scanners

Communications Electronics;
the world's largest distributor of radio
scanners, introduces new scanners
and scanner accessories from J.l.L.,
Regency and also Uniden/Bearcat.
Chances are the police, fire and
weather emergencies you'll read
about intomorrow’s paper are coming
through on a scanner today.

NEW! Regency? MX7000-J
List price $699.95/CE price $424.00/SPECIAL
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequencyrange: 25-550 MHz. continuous coverage
and 800 MHz. to 1.3 GHz continuous coverage

In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer or CRT, satellite
weather pictures. If you just need continuous
frequency coverage of 25-550 MHz. order the
Regency MX5000-J for only $329.00 each.

NEW! Regency® MX4000-J

List price $629.95/CE price $299.00/SPECIAL
Mult-Band, 20 Channel ® No-crystalscanner
SQQrch ® Lockout ® Priority ® AC/DC

Sel ble AM-FM des ® LCD display
Bands: 30-50, 118-136, 144-174,440-512,800-950 MHz.
The Regency MX4000 is gives coverage in the
standard VHF and UHF ranges with the impor-
tant addition of the 800 MHz. and aircraft bands.
It features keyboard entry, multifunction liquid
crystal display and variable search increments.

NEW! Regency® Z60-J

List price $379.95/CE price $216.00/SPECIAL
8-Band, 60 Channel ® No-crystal scanner
Bands: 30-50, 88-108, 118-136, 144-174, 440-512 MHz.
Cover your choice of over 15,000 frequencies
on B0 channels at the touch of your finger.

Regency® HX-650P-J

List price $189.95/CE price $99.00/SPECIAL
5-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz

Now, Communications Electronics Inc. offers a
special package price on the Regency HX-650
scanner and the following items for only $94.00.
Yougetthe Regency HX-650 scanner, aset of4
AAA ni-cad batteries, the MA-506 carrying case,
six crystal certificates, AC adapter/chargerand
flexible rubber antenna for only $99.00 per
package plus $10.00 shipping/handling.

Regency

NEW:! JIL SX-400-J

List price $799.95/CE price $469.00/SPECIAL
Multi-Band, 20 Channel ® No-crystal Scanner
Search ® Lockout ® Priority ® AC/DC
Frequency range: 26-520 MHz continuous coverage.

With optionally equipped RF converters 150KHz.-3.7 GHz.
The JIL SX-400 synthesized scanner is designed for
commercial and professional monitor users that de-
mand features not found in ordianary scanners. The SX-
400 will cover from 150 KHz to 3.7 GHz. with RF
converters. Order the following RF converters for your
SX-400 scanner. RF-1030-J at $259.00 each for
frequency range 150 KHz.- 30 MHz. USB, LSB, CW and
AM. (CW filter required for CW signal reception); RF-
5080-J at $199.00 each for 500-800 MHz.; RF-8014-J
at $199.00 each for 800 MHz.-1.4 GHz. Be sure to
also order ACB-300-J at $99.00 each which is an
antennacontrol box forconnection of the RF converters.
Add $3.00 shipping for each RF converter or antenna
control box. If you need further information on the JIL
scanners, contact JIL directly at 213-926-6727 orwrite
JiLat 17120 Edwards Road, Cerritos, California90701.

SPECIAL! JIL SX-200-J

List price $499.95/CE special price $159.00
Multi-Band - 16 Channel ® No-Crystal Scanner
Frequency range 26-88, 108-180, 380-514 MHz

The JIL SX-200 scanner tunes military, F.B.l., Space
Satellites, Police and Fire, Drug Enforcement Agencies,
Defense Department, Aeronautical AM band, Aero
Navigation Band, Fish & Game, Immigration, Paramedics,
Amateur Radio, Justice Department, State Department,
plus other thousands of radio frequencies most other
scanners can't pick up. The SX-200 has selectable
AM/FM receiver circuits, tri-switch squelch settings -
signal, audio and signal & audio, outboard AC power
supply - DC at 12 volts built-in, quartz clock - bright
vacuum fluorescent blue readouts and dimmer, dual
level search speeds, tri-level scan delay switches, 16
memory channels in two channels banks, receive fine
tune (RIT) £ 2KHz., dual level RF gain settings-20 db
pad, AGC test points for optional signal strength meters.
Allin all, the JIL SX-200 gives you more features for the

money than any other scanner currently on sale. Order ~

your JIL SX-200 scanner at this special price today.

Regency® HX1000-J

List price $329.95/CE price $209.00

6-Band, 30 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® Digital Clock
Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanneris fully
keyboard programmable for the ultimate in versatil-
ity. You can scan up to 30 channels at the same time.
When you activate the priority control, you automat-
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. Order MA-256-J rapid charge drop-in battery
charger for $79.00 plus $3.00 shipping/handling.
Includes wall charger, carrying case, belt clip,
flexible antenna and nicad battery. Order now.

NEW! Bearcat® 100XL-J

List price $349.95/CE price $229.00
9-Band, 16 Channel ® Priority ® Scan Delay
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 118-174, 406-512 MHz
The world's first no-crystal handheld scanner now has
a LCD channel display with backlight for low light use
and aircraft band coverage at the same low price. Sizeis
13" x 7" x 2% The Bearcat 100 XL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the AM aircraft band, the 2-
meter and 70 cm. amateur bands, plus military and
federal government frequencies. Wow...what ascanner!
Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. Order your scanner now.

NEW! Regency® HX2000-J

The World's First 800 MHz. Handheld Scanner
List price $569.95/CE price $299.00/SPECIAL
7-Band, 20 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Sidelitliquid crystal display ® Memory backup
Bands: 118-136, 144-174, 440-512, 800-950 MHz
The HX2000 scanner operates on 120V AC or 6 VDC.
Scans 15 channels per second. Size 3" x 7" x 1%."
Includes wall charger, carrying case, belt clip, flexible
antenna and nicad batteries. Selectable AM/FM modes.

MX7000
CIRCLE 79 ON FREE INFORMATION CARD

NEW! Bearcat® 800XLT-J
List price $499.95/CE price $329.00
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz.
The Uniden 800XLT receives 40 channels in two banks.
Scans 15 channels persecond. Size 9% x4%" x 12%."

OTHER RADIOS AND ACCESSORIES
Panasonic RF-2600-J Shortwave receiver.......$179.00
Panasonic RF-B300-J Shortwave receiver. .
RD95-J Uniden Remote mount Radar Detecto
BC 300-J Bearcat 50 channel scanner.
BC 20/20-J Bearcat 40 channel scanne|
BC 210XW-J Bearcat 20 channel scanner
BC 260-J Bearcat 16 channel mobile scann
BC 201-J Bearcat 16 channel scanner.
BC 180-J Bearcat 16 channel scanner.
BC-WA-J Bearcat Weather Alert™.....
DX1000-J Bearcat shortwave receiver ...
PC22-J Uniden remote mount CB transcelver
PC55-J Uniden mobile mount CB transceive
Z10-J Regency 10 channel scanner. ...
Z30-J Regency 30 channel scanner. .
Z45-J Regency 45 channel scanner. .
MX3000-J Regency 30 channel scanne
C403-J Regency 4 channel scanner. .
R108-J Regency 10 channel scanner.. ...
RH250B-J Regency 10 channel VHF transceiver . ..
RU150B-J Regency 10 channel UHF transceiver . ..
RPH410-J 10 ch. handheld no-crystal transciever , . .
BC10-J Battery charger for Regency RPH410. ..., $79.00
MA2586-J Drop-in charger for HX1000 scanner.. ..
MA257-J Cigarette lighter cord for HX1000 ...
MA258-J Ni-Cad battery pack for HX1000. .
EC10-J Programming tool for Regency RFH

SMRH250-J Service man. for Regency RH250 ... ..

SMRU150-J Service man. for Regency RU150 ....$20.00
SMRPH410-J Service man. for Regency RPH410 ... $20.00
B-4-J 1.2 V AAA Ni-Cad batteries (set of four).......$9.00

A-135C-J Crystal certificate.. . ...................... $3.00

FB-E-J Frequency Directory for Eastern U.S.A.....$12.00
FB-W-J Frequency Directory for Western U.S.A....§12.00
TSG-J “Top Secret" Registry of U.S. Govt. Freq. ...

TIC-J Techniques for Intercepting Comm. ...
RRF-J Railroad frequency directory............ o
CIE-J Covert Intelligenct, Elect. Eavesdropping ...
AB0-J Magnet mount mobile scanner antenna. ...
A70-J Base station scanner antenna . 5 .
USAMM-J Mag mount VHF/UHF ant. w/12' cable. ..
USAK-J %" hole mount VHF/UHF ant. w/ 17 cable.. ..
USATLM-J Trunk lip mount VHF/UHF antenna .. .$35.95
Add $3.00 shipping for all accessories ordered at the sametume
Add $12.00 shipping per shortwave receiver.

Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Scanner Distribution Center”™ Michigan residents please
add 4% sales tax or supply your tax .D. number. Written
purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 10 billing. All sales are subject to
availability, acceptance and verification. All sales on
accessories are final. Prices, terms and specifications
are subject to change without notice. All prices are in
U.S. dollars. Out of stock items will be placed on back-
order automatically unless CE is instructed differently.
A $5.00 additional handling fee will be charged for all
orders with a merchandise total under $50.00. Ship-
ments are F.O.B. Ann Arbor, Michigan. No COD's. Most
products that we sell have a manufacturer's warranty.
Free copies of warranties on these products are avail-
able prior to purchase by writing to CE. Non-certified
checks require bank clearance.

Mail orders to: Communications Electron-
ics” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Vlisa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. Dial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.

t Bearcal is a registered trademark of Uniden Corporation.
} Regency is a federally registered trademark of Regency
Electronics Inc. AD #081185-J
Copyright @ 1985 Communications Electronics

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.0O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A,
CallB00-USA-SCAN oroutside U.5.A. 313-973-8888

G861 H3IFGW3I1d3S

w



RADIO-ELECTRONICS

B

WHAT’S NEwS

Equipment protection system
removes motive for theft

A US patent has been issued for
a new electronic-equipment sys-
tem that the inventor believes will
drastically reduce theft of comput-
ers, TV’s, electrically tuned radios,
or any other equipment that incor-
porates microprocessors. Called
the K-circuit Lockout after its in-
ventor, Norman Kaish, it prevents
equipment that has been stolen
from operating. Thus it removes
the very motive for theft—nobody
wants or can sell a piece of elec-
tronic equipment that doesn’t
work.

The racdlcy b thiy car i prosmctud by

KAISH CIRC

i recmevect, (T WOLL NOT WORK
T o] et o)

THIEVES ARE DISCOURAGED from even
making an attempt to steal this radio. “No-
body will buy a radio or TV that doesn’t
work.”

The K-circuit Lockout is built
into the equipment, and provides
an entry code without which, the
equipment will not work. (Actually
two codes are used, a complex
oneinserted by the factory and the

owner’s personal code, which the
owner can change at will.) Any loss
of power to the protected unit,
whether by pulling the plug, cut-
ting wires, or opening a circuit
breaker or fuse in the line, dis-
ables the equipment. When
power is again applied, the equip-
ment will not work until the owner
has keyed in his personal code.

The new system will be licensed
to electronics manufacturers by
International Electronic Tech-
nology Corporation of Far Rock-
away, NY, owners of the patent.
President Norman Kaish believes
that it will add less than $5 to the
price of any item to which it is add-
ed.

RCA signs up to service
Commodore computer gear

Under a recently signed agree-
ment, RCA Service Co. will
provide nationwide warranty ser-
vice on Commodore computers,
disk drives, and color monitors.
The company will also provide
after-warranty service and will of-
fer long-term service contracts on
the above mentioned Com-
modore equipment.

The Third-Party Maintenance
(TPM) agreement is part of a major
reorganization and expansion of
Commodore’s customer service
and support system. It is also part
of RCA'’s national expansion of its
current computer service exper-
tise. Equipment covered by the
agreement includes Commodore
models C16, C64, Plus 4 and VIC 20
computers, C1541 disk drive and
C1702 color monitor.

A walk-in facility for Com-
modore customers and non-ser-
vicing retailers will be located in
each of RCA Service Co’'s 158
branches; those are located
throughout the United States.

Violin bow may be
replaced by computer?

In experiments believed to be
the first of their kind, Professor
Gabriel Weinreich of the Universi-
ty of Michigan and Rene Causse of
the Institut de Recherche et Coor-
dination Acoustique/Musique, in
Paris, have used a computer to du-
plicate successfully the vibrations
a violin string produces when
bowed.

Weinreich points out that to
make a metal string vibrate by
electrical means is simple. But the
action of a string being bowed is
different from that of a string
vibrating under the influence of an
electric force. That is because of
the special interaction of the
horsehair bow and the string.

By mounting an electronic mo-
tion sensor near the string, feed-
ing its output to a computer, and
programming the computer to
produce immediately the right
current to send through the string,
Weinreich and Causse were able
to make the string vibrate correctly
without a bow. They call the ex-
periment the “digital bow.”

“l can see a situation where a
violinist’s left hand might be in its
ordinary position on the finger-
board, while his right hand would
be operating the computer con-
trols instead of holding the bow,”
says Weinreich. “Such sounds are
especially interesting musically
because they maintain a perpetual
continuity with what we know as
violin music. The more common
synthesized sound loses that con-
tinuity as soon as any knob is
turned.”

The National Science Founda-
tion recently awarded Weinreich a
special travel grant to enable him
to visit the Paris laboratory reg-
ularly. R-E
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New and Used Electronic Test Equipment
- Sales ® Service ® Rental ® Leasing

HITACHI y1100A DC to 100 MHz Portable Readout Oscilloscope

FEATURES

® Characterdisplay of set-upinformation on CRT(VOLTS/DIV, TIME/DIV,
CAL or UNCAL, Delay Time, Trigger source, etc.)

@® Cursor read-out function eliminates conventional calculation pro-
ceedures (V, AV, AV%, AT, 1/AT, AT%, phase).

@ Digital measuring function displays, DC voltage, AC voltage, and Fre-

@

WELI

& b quency.
e ? =i Comment display function allows user's comments to be displayed on
= = 2T I =izlei=] the CRT such as date and measurement data. Excellent for photo
___"T‘ i documentation.
S é 3 ® 4channel, 8 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed
"‘ .‘;B;‘ i & 'E- sweep, Full TV triggering, Alternate triggering.

List Price $2,490.00 Sale Price $2 ,250.00
HITACH! y-209 DC to 20 MHz Mini-Portable Dual-Trace Oscilloscope

@ Athree-way power supply takes the V-209 anywhere, anytime for
speedy field measurements.

High sensitivity (1mV/divat 10MHz) and fast sweep times (50ns/-
div) make the V-209 a valuable tool in R&D as well as servicingina
wide variety of applications including computers and video equip-
ment.

A Built-in TV sync separation circuit with easily selectable TV-V
and TV-H modes ensures stable observation of both vertical and
horizontal TV signal waveforms.

An auto focus feature maintains constant trace without the
necessity of troublesome manual focus adjustments.

The V-209 is just what it claims to be—a powerful field service tool
in a compact, lightweight package.

List Price $945.00 Sale Price $70800

@ HITACHI portable Oscilloscopes

MODEL V-212 $461.00

DC to 20 MHz, 1 mV/div, Dual Trace. Features 6" Rectangular CRT (w/two

X10 probes).

MODEL V-422 $694.00

DC to 40 MHz, 1 mV/div, Dual Trace, D.C. offset for DMM Output, Verticle
Mode Trigger 6" CRT (w/two X10 probes).

MODEL V-1050F $1 ,276.00

DC to 100 MHz,.5 mV/div, Quad Trace, Delayed Sweep. Full TV Triggering,
Alternate time base (w/two X10 probes).

Modet\id22 shown Full 2 year parts and labor warranties on the above scopes.

CIRCLE 126 ON FREE INFORMATION CARD HITACHI GSA CONTRACT NUMBER GS00557322
W Master Ch. ADD FOR SHIPPING AND INSURANCE
CALL US TOLL FREE ™ w;:\a: coax;ge ‘ $0105250.00. . ...oieueiniiniis
1 _800_732,3457 B Money Order $251.00 to $600.00 =
B Check E $501.00 to $750.00 ..
IN CALIFORNIA TOLL FREE $751.00 to $1000.....
1-800-272-4225 oVer$1000.00 .........c.c....

Prices subject to change without notice.

RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

— s, =Polaroid 3]
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

@ Stereo TV for Everyone. On the subject of
stereo sound for TV, accessory company Recoton
is introducing the first “universal” decoder to
adapt any TV set—color or monochrome—to the
new multichannel TV sound (MTS)
transmissions. Recoton’'s decoder comes equipped
with two sensitive RF probes, one for use with
portable and table model TV's with plastic or
wood eabinets, and the other for consoles and

metal-cabinet sets. With a plastic or wood cabinet,

the user moves the probe around the back and
sides of the cabinet exterior until the stereo light
appears on the adapter (if stereo is being
transmitted) or until the sound is clearest
through the adapter. The adapter is then affixed
to that point with self-stick adhesive. With
consoles or metal sets, a service technician
installs an insulated probe inside the cabinet
near the IF strip.

The adapter has an earphone jack and dual
stereo outputs—one for a home stereo system,
the other for a stereo VCR. It also creates
synthesized stereo from monophoniec TV sound,
and is expected to retail for around $150.

® Video with PCM Audio. The proponents of
the new 8mm video format have now uncorked
what might be their biggest weapon in the battle
to establish a new home VCR standard—digital
sound. At the same time, they have doubled the
recording and playing time of the 8mm system to
four hours for a newly introduced “two-hour”
cassefte by installing a two-speed switch on their
home decks.

At press time, Sony, Pioneer, and Eastman
Kodak had introduced the new audio-video decks
that not only can record and play back tapes with
pulse code modulation (PCM ) digital sound, but
also make very creditable audio recorders—with
up to R4 hours of digital audio on a single
cassette not mueh bigger than a standard audio
cassette. Although standard sound on an 8mm
videocassette is the helical FM variety, the official
8mm standards permit PCM sound as an option.

When used for audio only, six tracks are
recorded on the 8mm tape—one in the space
normally reserved for a digital sound track, and

five more in the space normally occupied by the
video signal. At the four-hour speed, the tape
passes the recording head six times, providing 24
hours of recording.

® Pocket Camcorder. Another 8mm
byproduct is the first pocket-sized camera-
recorder—well, pocket-book size, anyway. Sony’s
Mini 8 is about the size of a large paperback book,
weighs 2.8 pounds, contains a CCD pickup, and is
designed for the aim-and-shoot Brownie camera
trade, as opposed to Sony’s more sophisticated

(and larger) Video 8 camcorder, destined for
home-movie hobbyists. Like the Sony PCM-sound
video deck, the Mini 8 is due here this fall, along
with a companion record-and-play miniature
video deck. A separate deck is required because
the Mini 8 is a record-only machine, unlike the
Video 8, which will play back as well as record
(Radio-Electronics, August 1985).

® Stereo TV Spreads. Although there is still a
shortage of program material, a sharply
increasing number of TV stations are now
broadcasting in stereophonic sound. As of June 1,
there were at least 60 stereo stations on the air,
covering an area including more than 50 percent
of the nation’s population, and it seems almost
certain that stereo broadcasting will be within
range of just about everyone by the end of this
year. R-E



The 8840A
Digital Multimeter.

Now, with Fluke telemarketing, you can
order the most affordable, most powerful
DMM in its class, from any phone in the
USA.

Compare features, compare prices and
you'll find that no other 5%2-digit bench-
top or system multimeter can match it.

Add IEEE-488 and true rms options for
$150 each, and a fully-loaded 8840A is
still only $995.

Superior performance by phone
for as low as $695.

As easy to use as your phone.

The simplified front panel of the
8840A is designed for ease of operation.
Functions are clearly labeled. Even the
vacuum fluorescent display is easy to
read. And closed-case calibration and
50,000 hour MTBF make the 8840A easy
to live with.

The 8840A is versatile: it answers your
bench or system DMM needs. Standard
capabilities include superior dc voltage
accuracy (50 ppm at 1 year), 2- and
4-wire ohms, dc current, fast autoranging
and user-selected reading rates.

CIRCLE 260 ON FREE INFORMATION CARD

(& Copynght 1985 John Fiuke Mig Co

Inc. Al

rights reserved.  Ad ho. 2807-8840

Reach out and test the best.

Call toll-free and our sales engineer
will tell you about the 8840A. Ask about
our 15-day trial period and our one-year
Fluke warranty.

Order now.
1-800-44.FLUKE

(1-800-443-5853) Ask for extension 104.

Fluke 8840A

Autoranging Vbits, Ohms, and Amgs
50 ppm basic dc accuracy (1 year)
0.16% basic ac accuracy (1 year)
2%, 20, and 100 readings /second

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE
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Move up to a high paying

And you can start by actually building your
own 16-bit IBM-compatible computer!
You can create your own bright, high paying future as
an NRI trained computer service technician. The govern-
ment now reports that computer service and repair is the
fastest growing career field. The biggest growth in jobs
between now and 1995, according to Department of Labor
estimates, will occur in the computer service and repair

business, where demand for trained technicians will actually

double during the next 10 years! There is still plenty of
room for you to get in on the action—if you get the proper
training now.

Total computer systems training,
only from NRI

If you really want to learn how to work on com-
puters, you have to get inside one! And only NRI takes
you inside a computer, as powerful and advanced as
the Sanyo MBC-550-2. As part of your training, you'll
build this Sanyo, which experts have hailed as the “most
intriguing” of all the new IBM-compatibles. Computer
critics say, “The Sanyo even surpasses the IBM PC in
computing speed and graphics quality.”

This hands-on experience is backed up with
training in programming, circuit design and peripherals.
Only NRI gives you such in-depth total systems training.

The kind of understanding built only
through experience
Even if you've never had any previous training in elec-
tronics, you can succeed with NRI training. You'll start with
the basics, rapidly building on the fundamentals of elec-
tronics until you master such advanced concepts as digital
logic, microprocessor design, and
computer memory.
You'll build and test
advanced electronic
circuits using
the exclusive NRI
Discovery Lah®
and professional
Digital Multimeter,
—_ both of which are
yours to keep.

You'll assemble Sanyo’s
intelligent keyboard, install the
power supply and disk drive, and
interface the high resolution
monitor—all the while

performing hands-on

experiments and
demonstrations that

;
i
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career servicing computers.

fine tune your computer skills. And you also get over $1,000 answer questions, give you guidance and be available for
worth of software, including WordStar and CalcStar. special help if you need it.
Learn to service today’s computers  Let others worry about computers taking their jobs.
As you train with your Sanyo, you'll gain the With NRF tra_lnmg. you'll soon have computers making
knowledge you need to become a computer profes- good paying jobs for you.
sional. You'll learn to program in BASIC and machine Send for free NRI catalog
language. You'll use utility programs to check out the Send the post-paid reply card today for
operation of the Sanyo’s 8088 microprocessor (the NRI's 100-page catalog, that gives all
same chip used in the IBM PC). You'll learn how to the facts about computer training plus
debug programs and write your own new software. career training in Robotics, Data Com-
Most importantly, you'll understand the prin- munications, TV/Video Servicing and many
ciples common to all computers. Only a person ¥ other fields. If some other ambitious person
who fully understands all the fundamentals can ¥ beat you to the card, write to NRI at the
hope to be able to tackle all computers. NRI ~ &% address below.
makes sure that you'll get the training you
need to maintain, troubleshoot and service '
{ ”ﬂ ’ SCHOOLS

computers.

Learn at home in spare time
With NRI training, you'll learn at home on your own McGraw-Hill Continuing Education Center
time. That means your preparation for a new career or 3939 _Wisconsin Avenue, NW
part-time job doesn't have to interfere with your current Washington, DC 20016 .
We'll Give You Tomorrow. Eﬁf:

job. You'll learn at your own pace, in the comfort and
convenience of your own home. No classroom pressures,
no rigid night school schedules. You're always backed up by
the NRI staff and especially your NRI instructor, who will

IBM is a Registered Trademark of International Business Machines
Corporation.

G861 H39W31d3S
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More on scrambling

WE LEFT YOU LAST TIME WITH SOME-
thing of a cliff hanger: HBO had
decided to pull back their sales
and marketing efforts for home
TVRO customers; the TVRO re-
ceiver industry had “revolted”
against the technical requirements
set forth by HBO's scrambling-sys-
tem supplier, Linkabit. And Show-
time, an HBO competitor, was
creeping into the scenario with
hopes of creating a marketing plan
of its own. Before we pick up our
story, perhaps it is best if we back-
track a bit and see why HBO felt
that scrambling was necessary.

Why scramble?

A satellite programmer scram-
bles to ensure that only those who
are authorized (paying for or oth-
erwise contracted) receive their
signals. Home TVRO systems
have, until now, been un-
authorized. And with over
1,000,000 TVRO's in operation,
there’s surely a sizable amount of
unauthorized viewing going on.
Any good businessman would try
to figure out some way to collect a
fee from those “pirating” his ser-
vice.

But it goes even deeper than
that. HBO already has some
12,000,000-plus homes paying for
their service through one of their
cable affiliates, and those affiliates
have their own theft-of-service
problems. According to estimates
released by the management of
HBO and Showtime, there are
probably upward of 8,000,000 U.S.
homes now receiving HBO and/or
Showtime programming directly
from the cable-service systems
without paying for it.

Yes, theft of service has reached
* publisher of CSD magazine

epidemic proportions, but how
would scrambling help the situa-
tion? Directly, it would not help at
all. For if HBO scrambles program-
ming between their uplink and the
satellite, upon returning to earth,
each cable system “head end”
must descramble the signal before
it'’s placed on the cable for trans-
mission to subscribers. So scram-
bling satellite feeds does not
improve cable security. At least not
yet, anyway. (There has long been
a plan to place scrambled signals
on the cable and have cable firms
install special addressable de-
scramblers at the customer end.
That would, if it ever happened,
allow the service to stay scrambled

TVRO dealer “Starter Kit" available

If you own, operate, or are employed by
an electronic sales or service center, 1985
may be the year for you to take a hard look
at entering the TVRO sales and service
business. Having passed the one-mil-
lionth terminal-installed mark and expect-
ing to install upwards of 550,000 new
home systems in 1985, this may just be
“the growth industry” in home electronics
for the rest of the 1980's.

Bob Cooper has assembled a collec-
tion of important materials for you to study
to evaluate your own “chances for suc-
cess’ in the home TVRO business. You
may obtain the “TVRO Dealer Starter Kit"
free of charge or obligation by writing on
company letterhead, or by enclosing a
business card to: TVRO Starter Kit, P.O.
Box 100858, Ft. Lauderdale, FL 33310.

BOB COOPER, JR*

all the way to the customer’s re-
ceiver. But that is down the road,
perhaps a decade or so away.)

What scrambling offers

HBO knows that it is losing in-
come because some cable oper-
ators either fail to reportall of their
paying customers, or simply sign
up for one cable system, but use
that feed for the several systems
they own. Also, HBO has had sig-
nificant problems in getting paid
promptly by their affiliates. Years
ago, HBO would have received
payment by the 10th of every
month. Not so anymore; signifi-
cant 30, 60, and 90 day past-due
accounts are common.

Since the scrambling system is
addressable, each cable head-end
descrambler, such as the one
shown in Fig. 1, could have its own
unique electronic address code. If
the cable company is late with its
payment, HBO could “pull-the-
plug” on that firm’s satellite feed.
Thus, the scrambling system be-
comes a useful “collection tool.”
Firms that have become ac-
customed to making late pay-
ments would be in for a rude
awdkening.

Some cable operators thought
that they could beat the proposed
system by ordering a spare de-
scrambler or two. HBO has said
that it would willingly sell its cable
affiliates a spare descrambler and
actually would encourage such
purchases. That way, if the main
unit quits, the cable affiliate could
switch to the spare and maintain
uninterrupted service. But local
cable operators wanted the spare
to be on-line and ready to “go” if
the primary unit failed. To that
HBO has said: “No way.” If that
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RNING THE COMPETITION

GREEN WITH ENUY.

NTE is the red hot success story of the electronics
industry and the big boys are green with envy.
They don't like the fact that we've built our
reputation on giving you more of what you're
looking for in a replacement part. More quality.
More reliability. And, more parts to choose from.
That's why more and more technicians across
the country are picking the package with the
green NTE diamond on the front.

NTE parts are extensively tested on state-of-the-

art equipment during every phase of production
to ensure top performance — performance
that's backed by the industry’s only two
year warranty.

What's more, NTE uses a special computer
controlled inventory system, so when you
replace or design with NTE, you can be sure that
the part you need is on your distributor’s shelf.
Our new 1985/86 Technical Guide and Cross-
Reference manual, which has over 3,100 NTE
types cross-referenced to over 220,000 industry
part numbers, is now available.
Why settle for our competitor's parts when you
get more quality and service with NTE? Look for
NTE's replacement parts in the bright green
polybags and cartons at your distributor today.
Don't forget to ask about our new Flameproof
Resistors and Wire Ties, too!

NTE ELECTRONICS, INC.

44 FARRAND STREET, BLOOMFIELD, NEW JERSEY 07003
CIRCLE 262 ON FREE INFORMATION CARD



were allowed, HBO would have no
way of knowing if the spare is actu-
ally located where the cable oper-
ator claims it to be. The cable
operator could use the spare in an
entirely different cable system,
and thus receive HBO for the sec-
ond system without paying for the
privilege! So for those cable sys-
tems that have ordered spare de-
scramblers, there’s an elaborate
system in effect when the primary
fails.

When the primary unit goes
down, the cable firm must call an
HBO “hot line” to report the
failure. HBO then deletes the elec-
tronic address code of the primary
unit from the uplink data stream
(after which it's no longer activated
under any circumstances). Then
the address code of the standby
unit is added to the data stream
and the standby turns on. In that
way, each cable company has only
one HBO (or Cinemax, etc.) de-

RADIO-ELECTRONICS

SATELLITE TV/

The First

Five Years!
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THE MOST COMPLETE report on the mushrooming
home ‘TVRO' industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has collected and polished hundreds of indi-
vidual reports into a unique ‘collector's edition’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 foot ‘'monster’ dish to the
present day 5 foot '‘C-band’ TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page ( +)
October 1984 edition of CSD/Coop’s Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO indusiry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOGY report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into,’ any segment of the home TVRO world.

____SEND CSD ANTHOLOGY/2 Vols. +CSD Bonus.
___ SEND CSD October '84 Special Issue ONLY.

NAME COMPANY
, “’ ADDRESS
it CiTY STATE ZIP

Payment: $60 US funds (Anthology + Bonus), $15 US funds
CSD Oct. ONLY; payable “CSD ANTHOLOGY."

y Shipping charges prepaid. Enter order to: CSD Anthology,
Radio-Electronics Magazine, 200 Park Av. S., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.
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scrambler operating at a time. Be-
sides, if the primary unit really
goes down, it wouldn’t need to be
addressed.

So, you can see that HBO and
the other cable programmers have
amuch bigger reason for installing
the scrambling system than mere-
ly shutting off private home view-
ers. They have some “accounting
problems” in their primary mar-
ket, their cable (and MDS) affili-
ates. And the scrambling system,
while not the ultimate cure-all for
their “security woes,” is at least an
effective tool for collection of pay-
ment and the control of their mer-
chandise.

Continuing our discussion

We closed out last time by sug-
gesting that Showtime came onto
the scene as a me-too entrant into
the possible packaging of a home
TVRO service. We also noted that
they were, unfortunately, saddled
with the same scrambling tech-
nology and Linkabit package as
HBO. Thus, any unresolved prob-
lems HBO faced with Linkabit
were still facing Showtime.

That may not be the case. Up to
this point, everything about the
home TVRO business has cen-
tered almost exclusively on 4 GHz
(C-band) technology. It is on C-
band (3.7 to 4.2 GHz) that we have
100-plus TV transponders (chan-
nels) now operating, and it's C-
band TVRO's that have reached the
1,000,000 plateau this year.

At the same time, we have seen
the “rise and fall” of the first non-
C-band home service entrant,
USCI. You may recall that USCI
spent upward of $70,000,000 to ul-
timately reach approximately
10,000 U.S. homes with a five-
channel “quasi-DBS" service
through some rented transpon-
ders on a Canadian satellite. We've
also seen industry giant COMSAT
pull back from their $250,000,000
plan to provide 12-GHz DBS ser-
vice to America.

Seemingly, with the failure of
USCI and the closing down of
COMSAT before they even got
started at 12 GHz, the prospects for
a 12-GHz service would be mar-
ginal at best. However, Showtime
is not so sure about that as we shall
see next time. R-E
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LETTERS

PRINTER BUFFER

In the article “Build This Buffer/
Converter for your Printer,” which
appeared in last month’s issue of
Radio-Electronics, we regrettably
left out the ordering information
listed below:

The following are available from
Alpha Electronics, PO Box 1005,
Meritt Island, Florida 32952
(305-453-3534): Buffer board, $26
postpaid. Program ROM (91341)
$26 postpaid. EPROM Programmer
PC board, $15 postpaid. Complete
BufferLink kit (includes all parts

except computer connectors and
cables) $139 plus $5 shipping and
handling. Complete EPROM pro-
grammer kit, $49 postpaid. Florida
residents must add 6% sales tax.
Canadian orders add $2, and all
other foreign orders must add $8.
MasterCard and Visa orders are ac-
cepted.

BALL LIGHTNING
| found R. K. Golka’s article on
Ball Lightning (Radio-Electronics,
March, 1985) quite interesting. An
old friend of mine worked with

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY 10003

Tesla back in Colorado Springs,
and was involved in rebuilding the
power companies’ generators
when the windings got blown. So |
rather wonder how Golka avoided
damage to the diesel’s electric
generator and motor assemblies
with the near-simultaneous sur-
ges.

Actually, I've seen another form
of ball lightning. | was standing
near a 2200-volt power line, where
I had a half-mile clear view of the
system. Lightning struck at the far
end, and a fireball-surge traveled

which yncludes coupon for $1.00 OFF purchase
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Tin plated
phosphor bronze
contact -3 wrap

11301 8 $.40
11302 14 .58 .

y} 11303 16 .84 .58
11304 18 .73 .66
11305 20 .99

11308 22 1.12 1
11307 24 1.25 1
11308 28 1.52 1.
11308 40 205 1.86 1,550 11208 40 .40 .37 .33

g
5 50 ey m
$1.70 $1.50 $1.30f "= ".5."“

. able 10 any number 1024 7 3 .
¥ of contact positions L U N 1 100
. wanied o
y - 11010 $1.245 .99
Panel Bezel 12,00 &5l 8 Strip of 40 pins with single

beam sockets. Tin plated

puts IC's on their = T

ONE TOOL DOES
8 thru 40 PINS!
Stock No. Price
- Hand Tool 11058 $12.85
NEW! ANTI-STATIC MODEL 10200 $14.95

Ti LOW PROFILE
SOCKETS

Tin plated
copper alloy
688 contact pins |
with gas tight seal
Stock

MNo. No Pins 1-24 25-99 999
11200 g . -
Wi f %12%08 o8
1203 186 16 .15 .14
11204 98 4@ 17 A5
11205 20 .20 .18 .16
11206 22 .22 .20 .18
11207 24 .24 .22 .20
11208 28 .28 .26 .25

Single Ununt Displays - Common
Cathod
Stock

No Color 1 100
o 13082 feo 112 8 98
includes batterias 12085 reen : .
Strip of 25 collet sockets/pins -
‘:Stu‘l’:;:::rt!lﬁime % W maunt odd-center compenents ' © 1 %gg; éﬂxe ,}gg : -;2
Mounting P.C. Board 7.50 easily. Gold plated contacts. - =

Stock

Right Angle Socket for Above
4’-(? Displays
()

1 EE B OPTEL LCD's with pins

Stock No. 47005 Slock

HEEH 47005 3'10!05’5355 550

AT006 4dig, .5
Stock No. 47006 47007 4da. T

BBBA stockno. a7007

tchilex® Breadboard
ystems Basic kit
comes with 24
various Dual Sockets,
40 various Pl
Strips, wire and lools

1000
$.72

A

SOCKET WRAP ID
Dip sockel-szed plastic paneis
with numbered holes in pinlocs -
tionz. Slip onto sockel belore
wire wrapping 1o identify pins
Also write on them lor location

IC part number, function, etc. |
Surnphifios initial wire wrapping.

roubleshooting and repair g1 95 per pach | 98ad. 22300 $21.95

TOLL 800-526-5960 Gt e
FREE in NJ (201) 996-4093 &%,

th St., Box 41

Frenchtown, NJ 08¢

over components and see
Which are Stock No. Price

10T 96 pen

s
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THERMOPROBE: |dentifies Dead

Components - Replaces Voit Meters!
Identify dead components which do not
emit heal. Just point thermistor probe -
within 1/16” of board - move

Kit can be used with
any of the six boards.
Stock No, Descripuion Price
Basic Kit $79.95
03511 Basicboard 45155 19.50
03508 Intel SBC-8010 Board, 12 x 675 64.95
03507 Maotorola M-6800 Board, 975 x 6 42.95

03508 5100 Board 10x53 36.95
03509 Z-80 Board, 7.7 x 7.5 39.95
03510  Eurocard Board 83x 39 21.95

11.90 1100




Electricity and water don't mix. At
least not in our Heavy Duty Digital
Multimeters. Because these Qops
Proof " instruments are protected
by a system of seals to ensure
contamination-free dependability
in even the cruddiest conditions
Other abuse-proof features
include the best mechanical pro:
tection ever buill into a precision
Digital Multimeter: In fact, every
one of our OQops Proof multi
meters will survive a drop from
ten feet onto a concrete surface!

All the Heavy Duty series
meters measure up to 1000 volts
AC and 1500 volts DC, with full
overload protection to those
maximum voltages even on the
[owest range settings, Overload
circuitry also provides transient
protection to 6KV on all voltage
ranges and up to 600 volts on all
resistance ranges

We also invented a unique,
long-life rotary switch for ow
Digital Multimeters. You can actu
ally feel the difference just by

Our lips are sealed.

rotating the function selector knob.
You'll find these features in

a full Tine of Heavy Duty DMMs

that offer a 4% digit readout,

0.05% VDC accuracy, a 10-amp

current range. a 2000-hour battery

life, diode test. true RMS and tem-

perature measurement. All this and

A no-questions, one-vear warranty
You'll want to try one out,

of course, so drop into.

vour nearest elec 4

tronics distributon

and drop one

CIRCLE 98 ON FREE INFORMATION CARD
Bocksm=an st riz=l
e, T, & W L L = L = F bt A A L)

11984 Beckman Industrnial Corporation, A Subsidiary of Emerson Electric Company,
630 Puente Streel, Brea, CA 92621 (714) 773-8111.




IF YOU WANT TO GE1
YOUHAVE TO GET INTC

Learn PC Servicing By Building Your Own NTS/HEATH HS-15
Desk-Top Computer, Circuit-By-Circuit -

RADIO-ELECTRONICS

=
[=+]

NTS Intronic Home Training
Takes You Below The Surface
NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function, how
they are designed, how they operate
and are used to solve problems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex-
citement of seeing your own skills
grow, the security of knowing you
really understand what makes a
computer tick.

A Career in
PC Servicing

The world of computers is
constantly expanding. Applications
have spread from business to manu-
facturing, from industry to medical
and scientific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

Learning circuitry through the construction of this
equipment offers practical training for which there
is no substitute. Test equipment is included.

The NTS/HEATH 16-Bit HS-151
This desk-top PC is the most powerful and

versatile ever offered in any home training

program. Check the advanced features

listed below:

1. 128 KB RAM user memory on board,

expandable to 640 KB

2. 16-bit 8088 Microprocessor accepts
advanced software, speeds word pro-
cessing; also allows selection from the huge
library of IBM software.

3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
(Expandable to dual disk drive, and optional
10.5 MB hard-disk drive.)

4. MS-DOS operating system, IBM compati-
bility, make a wide choice of software
programs available.

5. Four open IBM-compatible slots provide
for future expansion, printer, modem, etc.
Will accept most peripheral boards designed
for IBM-PC.

6. Two video outputs for color or mono-
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.

7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll, etc.

Your NTS training course will teach you to
program on this outstanding PC, using
lessons, texts, and diagrams to make full use
of its capabilities. Catalog contains complete
details.

Field servicing Is interesting and rewarding.
Technicians may work for a service company,
manufacturer, or major users.

Compatible

The NTS/HEATH HS-151 PC completed, inclut
monitor and full-function keyboard with calcu

style keypad, and typewriter format.



INTO PC SERVICING
A MICROCOMPUTER

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming.
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
advanced Color TV sets in America as you
learn circuit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders, computer
fundamentals, solid-state devices.

Industrial and Microprocessor
Technology covers circuit analysis, micro-
processors and automation applications,
lasers, and basic industrial robotics.

S TV & Radio Servicinﬁ is a specialized
: course offering an excellent foundation in the
. use and application of both analog and
digital test equipment as applied to the TV
servicing field. Learn circuits, adjustments,
trouble- shooting, and servicing of Color and
monochrome monitors.

s Digital Electronics offers the student the
.| opportunity to get involved with computer
. concepts, computer technology
fundamentals, and digital equipment by
training on the NTS Compu-Trainer.

Basic Electronics is a course designed
for those wishing to have an over-view of

o AR electronics in many of its aspects including

s to use test equipment suchasa *| radio receivers, solid state devices, and

digital probe ahd a digital multimeter to check circuits electronic components.

and measure voltages. L current texts ¥

round out the entire pragram, emiphasizing practical NTS Intronic training programs include a

Sppiostions of theories #ng P””‘% 7Y variety of superb equipment, most of which is

i classified as field-type, making the training
ractical and career oriented. Texts and

Installing the disk-drive in the PC is one of the final stages in the assembly of the essons have been tested in our Resident
microcomputer. Learning the use of test equipment to check circuits is an integral part School in Los Angeles to assure home study
of the training which, with field experience, develops invaluable career skills. students their courses of training are easy to

understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training.

* IBM is a trademark of International Business Machines Corp.
* MS is a trademark of Microsoft Corp.

If card is missing, simply write to the address shown below stating
the course you are interested in. A FREE color catalog with all
detlails will be sent to you by return mail.

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

GRAL HIAWI 1 43S

L~ ]
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up those wires at some 500 miles
an hour. Arcs or flashes developed
at every crossarm, and the local
service transformer went ker-
chunk, as did the house meter.
There has been quite a bit re-
ported about electromagnetic
pulses in case an nuclear bomb is
set off at several hundred miles’
elevation, with the resultant de-
struction of electrical systems,
transistors, computers and their
memory systems, etc. But has one

ever considered what will happen
to steel-frame buildings? The col-
umns and steel floor-beams form
many low-resistance closed-cir-
cuitinductive loops. Under the in-
tense magnetic flux developed, a
whale of a high amperage flow
would develop—and I'm not so
sure that some of those structural
inductive loops would hold to-
gether. It's not a nice thought as to
what might happen.

Finally, | have one request: Sev-

Self-serve
servicing

he more time you spend having
Tyour computer serviced, the less

time you have to use it. And that
CoSts you money. :

With a basic knowledge of electronics
and the help of Sams service data, you
can service your computer yourself.

For in-depth computer analysis and

repair, choose Sams COMPUTERFACTS™

They're similar to Sams PHOTOFACT®

television service data and provide detailed

schematics and parts data for even your
most intricate computer repairs.

For simple computer maintenance
and troubleshooting, use Sams Trouble-

shooting & Repair Guides. They provide a
“problem-solution™ approach to servicing

with flowcharts explaining each proce-
dure step-by-step.

Together they make computer servicing
quick and easy. And that saves you money.

Help yourself to Sams service data,
available at Sams dealers everywhere. Or
to order direct, call our toll-free number.

Commodore™ 64 Troubleshooting
& Repair Guide, No. 22363, $18.95
IBM® PC Troubleshooting & Repair
Guide, No. 22358, $18.95
Apple® Il Plus/lle Troubleshooting
& Repair Guide, No. 22353, $19.95
Commodore 1541 Disk Drive
Troubleshooting & Repair Guide,
No. 22470, $00.00
Over 30 COMPUTERFACTS available for
Apple, ATARI® Commodore, Epson’
Hitachi® IBM, Osborne® Panasonic®
Rana Elite, Sanycr@ Texas Instruments
and Zenith® Ask your Sams dealer for
details.

800-428-SAMS
Ask for Operator 157.
In Indiana, call 317-298-5566

SAMS.

Howard W. Sams & Co., Inc.
A Subsidiary of Macmillan, Inc.

4300 West 62nd Street
Indianapolis, IN 46268

CIRCLE 257 ON FREE INFORMATION CARD

eral AM stations in this area are
operating in stereo, |'ve been told,
on one frequency. | have seen
nothing on the technique, or the
AM circuitry in receivers to handle
such signals. Having been in-
volved in radio receivers ever
since 1922, when regenerative,
super-regenerative, and reflex re-
ceivers were the rage, I'm a bit
baffled about how it is accom-
plished. Can you publish the infor-
mation?

L. S. HANNIBAL,

Fair Oaks, CA 95628

Check the January 1984 issue of
Radio-Electronics for the descrip-
tion of a circuit to decode
Motorola’s C-QUAM stereo for-
mat. In the future, we hope to
bring you decoding circuits for
other formats as well.—Editor

MANUAL NEEDED

| have a problem with a Ford In-
dustries CAP-222 telephone an-
swering machine. Built in 1976, my
unit will no longer seize the tele-
phone line (all other functions
seem to be operating properly). |
have thus far been unable to locate
a repair manual for that piece of
equipment and was wondering if
you or one of your readers might
be able to help.
P. ROTH
2987 Cletus Pkwy
Lima, OH 45805

SCHEMATIC NEEDED

This is a request for help from
your readers in obtaining a sche-
matic diagram or Sams Photofact
(if one exists) for a Sansui model
400 AM-FM stereo. The local Sams
dealer here in San Diego informs
me a folder was never issued for
that model. The amplifier section
(stereo) works, but the AM-FM
front ends are both inoperative.
There must be a stage that is com-
mon to both that is at fault (per-
haps the power supply), but I don't
know where to start.
MICKEY McDANIEL
940 Temple Street
San Diego, CA 92106

MISPRINT
| am a freshman, attending Fair-
mont State College, in hopes of



ADVANCE ELECTRONICS
IS PROUD TO ANNOUNCE
ockrman [ndoastrial FEASY B.O.B. SERIES
OF PORTABLE

Break Out Boxes

EASY B.0O.B.
Model 750, 770
Breakout Box, RS 232C

FEATURES: e Control Signal Simulation

e Full RS 232C Breakout e 2/3 Swap Switch

e Line Powered (750) (not shown) or e Convenient Dual-Gender
Self-Powered (770) (shown) Connectors

e 50 Pairs of Red and Green LED's e Cable Test Feature

The Ultimate in Interface Testing—
Four State signal status of all lines at
a glance, null modem and loopback
testing at the flip of a switch, dual
gender connectors, switchable
ground line, cable test feature,
choice of powered (Model 770) or
unpowered (Model 750) and more!

EASY CABLETESTER
Model 715 EASY B.O.B.
RS 232C Model 730
Breakout Box, RS 232C
FEATURES:

® Full RS 232C Breakout

e Self-powered

® Sensitive, High Impedance Circuitry

e Dual Pulse Trap

e Control Signal Simulation

e Convenient Dual-Gender
Connectors

® 49 Probe Points

FEATURES: e Optional Remote Indicator for
e Quickly Identifies Cable Wiring ~ Analyzing Installed Cables
e Scan and Single Step Test (Model 716) CALL FOR
e Convenient Dual-Gender * No External Power Required
Connectors ® Open, Continuity and Bridging Light P R ’ CE s-’
e Fits in the Palm of Your Hand Indicators

<OLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS |
m= a00-223-0474 ADVANC -
s westsonsreernemvon e [ELIEC TIRONIC




"_:@mmps WESTON @ Non-Linear Systems @

® 0.3% Accuracy

e Manual or
Autorange

* 10A + mA Range
e Beeper

* “Touch-Hold”
Function

77

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

Sale ends Sept. 85
FLUKE

* Frequency measuements to
203%!1:

4% DIGIT
MULTIMETERS

" . 534900

.. MODEL
8060A

CORRORATION
BREAKS THE PRICE BARRIER

WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES

100 MHz Dual Trace/ $99 5

= | Dual Time Base
Does not include probes

=

* dB measurements

10 nA and 10 m() sensitivity
* Relative measurements
» True RMS
* High-speed Beeper

e 1 mV/div sensitivity

® 23 calibrated sweeps

e Rectangular CRT with internal
graticule and scale illumination

e Signal Delay Line

Model 1580

QUANTITIES ARE LIMITED

* Basic dc accuracy 0.4%; 10V,

($60.00 a pair when purchased with scope)

FLUKE

SERIES
MULTIMETERS

¢ Analog Display Rotarxﬂ Knob e Volts AC &

DC » Resistance to 32 M{}e 10 Amps ¢ Diode
Test » 3200 Counts ¢ Fast Autoranging ® Function
Annunciators in DlsplaE Power-Up Self Test
® 2000 + Hour Battery Life w/ Power Down ‘‘Sleep
Mode” e New Test Leads ¢ VDE & UL Approval

SALE

8995

and free C70
holster 73

® 0.5% Accuracy

S | e 0.7% Accuracy
anual or » Autorange Only
Autorange e 10 Amp Only
¢ 10A + 300 mA
Range
* Beeper

100 MHz Dual Time Base
SCOPE _

MODEL
1590

>4 PRECISION
L

TRANSISTOR
TESTER

521995

MODEL
520B

® Now with HI/LO Drive

8 Works in-circuit when
others won't

u |dentifies all three tran-
sistor leads

® Random lead connection

® Audibly and visually in-
dicates GOOD transistor

H- EF} CAPACITANCE METERS

5209%  $169%

MODEL 820
8 Automatically mea- = Resolves to 0.1pF
sures capacitance

® 4 digit easy-to-read

PRICE DOES NOT
INCLUDE PROBES
e 1mV/division sensitivity to 70

z

* 500 u Vidivision cascade
sensitivity

* Four-input operation provides
trigger view on 4 separate inputs

¢ Alternate time base operation

* Switching power supply delivers
best efficiency and regulation at
lowest weight

from 0.1pF to 200mF LED display
® 0.1pF resolution m Fuse protected
= 0.2% basic against charged
accuracy capacitors

| 3 digit LCD display ® Overrange Indication



BECKMAN'S CIRCUITMATE °

ALL UNDER $100

AVAILABLE NOW. . ..

$64 95

Circuitmate DM 20—
3%z -digit, pocket-size
multimeter; 0.8% Vdc
accuracy, diode test,
hFE test, conductance,

605

Circuitmate DM-40 —
3%-digit multimeter;
0.8% Vdc accuracy,
diode test, auto-
polarity, auto-zero,
auto-decimal

— R

The DM73 is the smallest digital
multimeter on the market. lts
robe-style design makes it ideal
or taking measurements in hard-
to-reach test areas.

10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-

decimal

3%2-digit multimeter;
0.5% Vdc accuracy,

579

SALE

$59.95

*Small Size

e Complete
Autoranging

*“Touch Hold”

diode test,continui

beeper, 10 amps Al
and ranges, auto-
zero, auto-polarity,
auto-decimal

Circuitmate DM-25—
3% digit, pocket-size
multimeter; 0.5% Vac

| OCUH

accuracy, diode test,
capacitance, continuity
beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

...Quality and Performance
Beckman and 4'- Digits...

True RMS
$ 00
239%° " jigm e

* |solated 0-50VDC, continuously
variable; 0-2A in four ranges

¢ Fully automatic shutdown,
adjustable current limit

» Perfect for solid state servicing

BECKMAN does it
again...a true RAMS
4% DMM w/1 year
calibrated cycle at

a 3% digit price,

519995

376 95

1ne DM 77 gives you
the convenience of
autoranging plus 10
amps ac/dc
measurement
capability. You simply
select the function
ou want, and the

DJ 77 automatically
sets the required

= YOE
POWER SUPPLIES

FUNCTION GENERATORS

* Audible
continuity
checking

range.

$3399 MODE 1

* Functions as three separate
supplies

* Exclusive tracking circuit
* Fixed output 5VDC, 5A
» Two 0 to 25VDC outputs at 0.5A

» Fully automatic, current-limited
overload protection

MS%%EL $32995

SWEEP FUNCTION

» Four instruments In one package
N Ew 9 5 * Sine, square and triangle output — sweep generator, function
= Variable and fixed TTL outputs gonomor, pulse generator, tone-
Beckman 0.1 Hz to 1MHz In six ranges c“m G'oﬂ;;:‘"z“H
i g ¢ Push button range and function * Lovers L.UZhz- z
Clrcmt-mate in stock now selection 2 ¢ 1000:1 tuning range
DM10 Model DM 10B » Typlcal sine wave distortion = Low-distortion high-accuracy
with Beeper 54995 under 0.5% from 1 Hz to 100kHz outputs
F-=N OT LINE
% (oL FREEH

800-223-0474

26 WEST 46th STREET, NEW YORK, N.Y. 10036

ADVANC
ELECTRONIC

THE TEST EQUIPMENT SPECIALISTj
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becomingan electronics engineer.
Your magazine, | have found, is
very useful and helpful to the be-
ginner. In reality, I've had no prior
experience with electronics other
than normal in-home uses.

In reading over the article, “3
High-Performance Scanner Anten-
nas,” in the April 1985 Radio-Elec-
tronics, | located a misprint on
page 60, third paragraph down
from the subhead “Antenna theo-

"

ry.

My teacher in “Circuit Analysis
1” has set great store in knowing
how to measure wavelengths both
in miles and in meters. | have
spent a great deal of time on this
subject, and when | saw your ex-
pression of wavelengths in meters
3 % 10° | knew immediately that it
should have read 3 x 10% meters/
second. (I have made the change
in my copy of this issue.)

It was recommended that each
electronics student start a file,

All Circuit Evaluators
for solderless circuit
building and testing.

AP PRODUCTS made
the first solderless

breadboard way back
in 1968, and we still make

Aces hig

h with

circuit builders.

them best. Because our experi- N
ence taught us to avoid the pitfalls
that can mean circuit errors. We do it
by paying attention to details. Like using noncorrosive nickel-
silver in our frankly superior terminals. And like sealing each
contact cell with an adhesive-coated polyethylene foam that
prevents short circuiting. That's why you can count on the
reliability of our solderless boards when you specify any one of
the 10 different ACEBOARD models that offer from 728 fo 5424
fie points, and 2 fo 36 buses,

AP PRODUCTS made the first modern solderless breadboard,
and we still make the best.
Call Toll Free 800-321-92668 for the name of the distributor nearest
you. In Ohio, call collect (216) 354-2101.
® AP PRODUCTS INCORPORATED

9325 Progress Parkway

P.0. Box 540

Mentor, Ohio 44060

216) 354-2101

X: 810-425-2250
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made up of useful technical liter-
ature to assist us now in our stud-
ies and later to be applied for
use—and also to become aware of
the advances taking place in elec-
tronics. My teacher recom-
mended that we add your maga-
zine to our file. In so doing, | have
received detailed information that
I might not have obtained other-
wise.

I would like to thank you for the
past issues | have read of Radio-
Electronics, and | look forward to
the exciting new electronics ad-
vancement features in future is-
sues.

GLORIA J. JANNUZZI,
Morgantown, WV

HELP!

Recently | acquired a General
Radio 7570-AL AC regulator, which
I intend to use with an emergency
generator. Unfortunately, | have
not been able to obtain a manual
for the unit. None of the usual
sources have been able to help, so
I was wondering if either you or
one of your readers could come to
my rescue. As that manual is very
much needed, any help would be
most appreciated.

WARREN KERNAGHAN
901 E. 108th Street
Kansas City, MO 64131

CORRECTION

In our March 1985 issue, under
the list of DMM Manufacturers
(page 57) and Scope Manufac-
turers (page 62) we referred to
Soar, 200 13th Ave., Ronkonkoma,
NY 11779.

Both the name and the address
of that manufacturer has changed.
Soar has become North American
Soar Corporation, and the address
is 1126 Cornell Avenue, Cherry
Hill, NJ 08002.

THANKS!

Just a note to thank you for the
most useful articles | have ever
seen. The “How To"” section is al-
ways valuable. But the articles by
Victor Meeldjik on selection of re-
sistors and capacitors, in your Feb-
ruary and March 1985 issues were
outstanding. They were the most
welcome articles that | have ever
come across!

K. HANNING,
Salt Lake City, UT R-E



Metal
Detector

high tech
catalog

More than just a catalog, a trustworthy
guide to what’s new in computers
and electronics.

Triple-Trace
Oscilloscope/Time-
Voltage Display

Computerized
Weather Station

]

Discover
the pride.

With Heathkit,

you'll discover the

pride of accomplish-

ment that comes with

creating handbuilt quality

that is uniquely yours.

And you'll develop skills and
abilities in many technologies as
you follow the step-by-step direc-
tions through the building process.

You work confidently, always backed
by our simple promise, “We won't
let you fail

If you don't have the latest Heathkit
Catalog, you're missing some-
thing great, so mail the coupon now,
while you're thinking about it.

Microprocessor
Trainer & Course

ARARRRARRERAENADS

it

Most
Accurate
Clock

HERO" 1
Robot

.\{:\

Send NOW for your
FREE Heathkit Catalog

nee
It's the beginning of something great

for the whole family.

Company
A subsidiary of Zenith Electronics Corporation
CIRCLE 86 ON FREE INFORMATION CARD

Ever since radio grew into electronics, the
illustrated Heathkit catalog has been a
guide to new and exciting kit products for
people like you to build. To enjoy and learn
from, while saving money in the process.

What sets the Heathkit catalog apart is
its range of high quality products and
accurate information on every product
offered. And that's a lot of products —
over 450 separate items, including:
Computer hardware and software »
Robots » Precision test instruments

= Computerized weather instru-

ments  Solar hot water systems

» Automotive and home energy
products = Security devices =

Color TVs and video accesso-

ries » Quality stereo components

» Amateur radio gear » Educa-

tional courses that lead from

the basics of electronics all

the way to high tech.

Ham Radio
Transceiver

Real Time
Spectrum Analyzer

IBM-PC Compatible
Computers

: 40-Channel

Scanner Heathy,

Heath Company
Dept. 020-334
Benton Harbor, Michigan 49022

Please send me the latest
Heathkit Catalog Free.
Name

Address

City

CL774B

r-——
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What can you

Just abou

CIE can show you how.

Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we enter-
tain ourselves. The best way to start a career in
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader.

Leading the world in specialized electronics train-
ing, CIE is the largest school of its kind with over
25,000 students at home and abroad. And with

over 50 years of experience teaching electronics
to thousands of men and women through proven

methods of independent study without class-
room sessions.

Ledarn as much as you want,
when you want.

Whether you're interested in learning new skills
or upgrading old ones, earning a diploma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want from a basic
beginner course all the way to CIE's Associate
in Applied Science Degree in Electronics — a
comprehensive program that prepares you for
advanced electronics careers.

Custom training
equipment helps you learn.

CIE believes in the importance of learning by



with electronics?
anything.

doing. So most of our courses include special-
ized training laboratories keyed to specific less-
ons for practical experience through teaching
experiments. Our CIE Microprocessor , for
example, comes fully assembled and ready to
use to teach you how a computer CPU works
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== % World Headquarters

Cleveland Institute of Electronics, Inc.
1776 East 17th Street = Cleveland, Ohio 44114

[] Please send me your CIE Off-Campus Studies Catalog,

through a series of experiments you perform
on your own.

Are you ready?

If you're ready to do something now about your
future, there’s no waiting to enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-2105). Or mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114.

- — — — — — — — — — — — —

including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

Print Name

Address Apt. No.
City State Zip
Age___ Area Code/Phone No. /

Check box for G.l. Bill bulletin on Educational Benefits
[[] Veteran [ Active Duty

MAIL TODAY! RE17



Mentosh

Get all the newest and latest informa-

tion on Mclntosh stereo equipment
from McIntosh Laboratory.

XL 1 Speakers

MR 500 Tuner
MC 502 Amplifier
C 504 Preamplifier

Mclntosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

Name

Address

City State

Zip

Phone Area Code

——— — i — i — —— —— — — ——— ——
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Mastertech Laboratories
Microlab 1 Digital
Laboratory Course

Learn all about digital
electronics

CIRCLE 5 ON FREE INFORMATION CARD

ALTHOUGH WE OFTEN HEAR FROM
readers wanting more information
on a variety of topics, the one area
that seems to attract the most in-
terest is digital electronics. It's lit-
tle wonder, of course, considering
how important that field is, and
how explosively it has grown over
the past several years.

There is little doubt that it is im-
portant to know about digital elec-
tronics. But if your background in
that area is lacking, where do you
turn to to get the knowledge that
you need? Perhaps the best way to
go for many people is to invest in
one of the digital electronics
home-study courses currently
available. One of the newest of
those courses is the Microlab 1
digital laboratory course from
Mastertech Laboratories (6792
Kirkpatrick Crescent, Victoria,
B.C., V8X 3X1, Canada).

The Microlab 1

The Microlab 1 digital-elec-
tronics course is designed for the
student who has little or no knowl-
edge of digital electronics. In-
deed, it is possible for someone

with no electronics knowledge
whatsoever to use and benefit
from the material. The student
proceeds at his own pace through
a series of lessons and labs so that
when he is finished, he has a solid
grasp of the fundamentals of each
topic.

What makes or breaks a course
of this type is the manner in which
the material is presented. To be
effective, the lessons must be in-
teresting, and taught in such a way
that the material will be remem-
bered. One of the best ways to
achieve both objectives is to have
the student prove to himself each
point he is shown.

That is the approach used in the
product. Each lesson (there are 40
in all) follows the same basic for-
mat: first a theory or concept is
presented, and then the student
verifies the information for him-
self via an experiment. A con-
clusion that summarizes the
important points of the lesson,
and a short test that helps ensure
that the material has been under-
stood, wraps things up.

In order to simplify performing



United States
Instrument Rentals, Inc.

Call for Special Prices and

N AUS. Leasing Company
2988 Campus Drive
San Matco, CA 94403

@ Hitachi Denshi America,Ltd.
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All 20 models in stock 3 i
List $94
Iwatsu ® 2-3 year warranties / HE R
Hitachi V-209

¢ All 14 models in stock * 20-100 MHz
Portable Dual Trace Scope

SR Model 222—$ 599
LU-L30 L 2
1050—$1299 e DC-20 MHz

Model 5702—8$ 535 509—%$1199 * Battery Operated
5705—$% 899 VC 6041—$5499 * 3-Way Power Supply
5710—81245 422—8% 699 * Lightweight
5711—$1695 1100—$2490 * High Sensitivity and
7506—$% 749 650—$% 930 Hitachi V-209 Fast Sweep Timer

DIGITAL MULTIMETERS

Beckman Fluke
e All 300, HD, and circuitmate series * Autorange * Analog display
e All accessories in stock ® Touchhold function
HD100—$169 320—$179 ® 0.3% accuracy eHeavy duty
HD110—$189  330—$219 Model 73—$ 85 8010A—$279 /f‘» $114
HD130—$239 350—$229 75—$ 99 B8012A—$359 ‘) -
HD140—$259  360—$289 21—$ 99 8020B—$199 S/ List $129
300—$120 4410—8239 23—$145 B8022B—$154
310—$145 258299 8024B—$249 Fluke 77
27—8259 8050A—$389 Analog/Digital Multimeter

COUNTERS—DIGITAL THERMOMETERS—PLOTTERS
| MANY MODELS AVAILABLE — CALL 800-824-2873
Example: Fluke 1900 Counter Sale $389.50
Battery and BCD Data Options Available

Used Test Equipment, too!—Over 3,000 Models Available at

Huge Discounts with Warranties!

—Quantity Discounts Available
—Dealers Welcome Call

—Freight and Tax extra
—Immediate Availability of Equipment 800-82 4'2 873
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TOOL DISPOSAL
NOTICE

ATTACHE
TOOL KlTs Your Choice of

Attractive Vinyl Leatherette Case,
Heavy Duty ABS Plastic Case or
Lightweight Aluminum Case
(pictured) plus a Fantastic
Assortment of Over 130 Quality
Tools Professionals Need and

il T
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Available separately.
See below.
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TOOL SET INCLUDES Frae Multi- Tester]

(2) Alignment Tools Oiler Hemostat Solder in Pull Tube
{3} Burnishers Penlight #1 x 37 Phillips Screwdriver Solder Sucker

#2 Phillips Screwdriver — Stubby  Solder Iron Holder
#2 x 4° Phillips Screwdriver V120V, 3ASW Soldering lron
3/32" x 2 Slotted Clip Screwdriver Spring Tool, Pull

118" x 4~ Slotted Screwdriver Spring Tool, Push

118 x 8" Slotted Screwdriver 21Pc. 1/4" Drive Socket Set
316" x 37 Slotted Screwdriver 1/4" Drive Fingenip Ratchet
1147 Slotted Screwdriver — Stubby  (B) Assorted Retaining Plier Tips
114" x 47 Slotted Screwdriver Reverse Action Tweezers

5/16° x 6" Slotted Screwdriver Wire Crimper/Stripper

(7} Jewelers Screwdrivers Wire Strippec/Cutter

Phillips & Slotted Screwstarter 6" Adjustable Wrench

Decimal/Metric Conversion Wheel  4-1/2* Diagonal Cutting Plier

7 Blade Feeler Gauge 5-1/4" Diagonal Cutting Plier

Ball Pein Hammer 4 Oz 10" Groove joint Plier

Handle, Driver Blades (4-5/87) Red 5-1/4~ Long Nose Plier

Handle, Driver Blades [4-5/87) Blue 6-1/2° Long Nose Plier with Cutter

(9] Hex Driver Blades

(8] Metnc Hex Key Wrenches

Icepick/Scribe 3132 Center Punch

Case Key 1167 Pin Punch

Key Chain with 4-Way Screwdrniver  1/8° Pin Punch

6 Stainless Rule
Scissors (Sharp, Sharpi Solder Aid, Fork and Hook B” Adjustable Wrench

Multitester with Probes & Fuse Oiset Ratchet Screwdrver (SlotPhillips) Solder Brush [B) Ignition Wrenches

19) Nut Driver Blades #0 x 2-172" Phillips Clip Screwdriver Solder Removal Braid %

For Orders of 5 or more sets call Toll Free 800-423-2567 for quantity

External Retaining Ring Pliers
Internal Retaining Ring Pliers

Electncians Kmfe
Inspection Mirror

-------wm----

aty| Lot No. | ltem Unit Price | Amount discount prlcES!
B4863 Vinyl Leatheretie Case 5$50.00 Name
45563 ABS Piaslic Case $55.00
Address —_— —_—
62263 Aluminum Case $65.00
49483 | 130 pc Too! Set $159.00 City —— State
30263 | Vinyl Leatherette Case & Tools| $199.00 Phone ___ Zip___
39163 ABS Plastic Case & Tools $199.00 -1
39083 | Aluminum Case & Tools $199.00 W s
[ 1 Check or money order enclosed
Subtotal o Bl AT TaRE i e Pl
- . - arge | | G L2l Vi . Dat / j
Sales Tax for CA & KY Residents 7 Ig e —— e
cct .
Tota o LLITTTTTTERTTEqT]

. HARBOR FREIGHT SALVAGE CO

3491 Mission Oaks Blvd., P.O. Box 6015,

Camarillo, CA 93011-6015
PHONE TOLL FREE 800-423-2567

the experiments, a training board
is provided. In many ways, that
board is the key to the course as it
is designed to allow the student to
get right to the heart of the experi-
ment at hand. At the center of the
board is a solderless breadboard
that allows circuits to be easily as-
sembled and disassembled. Ar-
ranged around the breadboard are
10 clearly labeled sections that
contain most of the support cir-
cuitry needed for the experi-
ments.

Mastertech Microlab 1

Section 1 is a regulated +5-volt
supply. Section 2 is an array of 16

-discrete LED’s. Section 3 is a com-

mon-anode 7-segment display.
Section 4 contains two squarewave
generators. One outputs at a fixed
rate of 1 kHz; the other is variable
from 1 Hz to a few hundred Hz.
Section 5 is a10-LED bargraph volt-
meter. Section 6 is a speaker. Sec-
tions 7 through 9 contain switches.
And section 10 contains a 5-volt
SPDT relay.

In addition to its value in the
course, such a board is always
handy to have around an elec-
tronics workshop. That's because
it provides a handy way to design
and debug your own circuits.

The course comes complete
with everything needed. In addi-
tion to the manual and the training
board, all components (logic IC,
switches, resistors, and even
jumper wires) required for the
various experiments are included.

The 40 lessons in the course
cover topics such as simple logic
gates, flip-flops, shift registers,
counters, and more. Once the
course is completed, add-on kits
that cover such advanced topics as
A/D and D/A conversion, speech
synthesis, computer-bus interfac-
ing, and microprocessor theory



can be purchased. In fact, through
the add-ons to the program, the
student can eventually build a
CP/M computer.

Unfortunately, the version of the
course manual included with the
trainer we received was only a pre-
liminary one. That manual was
missing several drawings (the
manufacturer enclosed a note ex-
plaining that those were not ready
as yet and would be included in
the final version) and covered only
the first six lessons. What we saw,
however, was of generally good
quality, though regular readers of
Radio-Electronics might find some
of the material a little simplistic.
(But remember: One of the
course’s stated goals was that it
could be used by someone who
was not familiar with electronics.)
If that quality is carried through in
the balance of the manual, the
Microlab 1 grades out as a excel-
lent educational product. At its
selling price of under $250, it is
also a good value. R-E

Video Interface Products

Hybrid-8
Special Effects Generator

Add professional-looking
special effects and editing
to your videotapes.

CIRCLE 6 ON FREE INFORMATION CARD

IF YOU USE A CAMERA AND VCR TO
make your own videotapes, you've
probably learned that it's difficult
to get professional-looking re-
sults. Even if you use a second VCR
to edit out the parts you don’t
want, you still end up with scene-
to-scene transitions that look and
sound too harsh. We've recently
seen a special-effects generator
that could end all that: the
Hybrid-8 from Video Interface
Products, or VIP (19310 Ecorse
Road, Allen Park, MI 48101).

The Hybrid-8 is a versatile
switcher, fader, enhancer, mixer,

G861 H3aW3.1d3s
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stabilizer, and video-effects gener-
ator. It's difficult in a short review
to list all of the ways that the unit
can be used, so we’ll have to settle
for bringing out only the more im-
portant features.

Switcher/fader

One of the features of the
Hybrid-8 is an A/B switcher that al-
lows you to change quickly from
one source to another. The switch-
ercan be used along with the fader
so that you can fade out one
source and fade in another. The
duration of the fade can be ad-
justed from only a fraction of a sec-
ond to more than five seconds.

The Hybrid-8 does not contain
any circuitry to prevent picture-
roll as you switch from one video

-source to the other. But we found
that by adjusting the fade dura-
tion, we could often mask any par-
tial picture roll that occurs.

Special-effects generator

The Hybrid-8 special-effects
generator can be used along with
the fader (and switcher, if desired)
to produce different wipe pat-
terns. The standard wipe patterns
are: rightward, leftward, upward,
downward, edge-to-center, and
fade to black. All of those wipe
patterns can be combined to give
you a total of 31 possibilities. You
could combine, for example, up-
ward and downward wipes so that
the picture would wipe from top
and bottom to the center.

Audio switching

As you switch between video
sources, you also have options on
how you want to handle audio
switching. If you are switching be-
tween two video signals and using
the special-effects wipes, the au-
dio normally fades out and switch-
es along with the video. You do,

MINI-ROBOTS Priced from $24.95 (PEPPY,
touch/sound controlled, shown at left), to
$74.95 (MEMOCON CRAWLER, 4K pro-
grammable memory, shown at right). Each kit
includes step-by-step instructions and pre-
assembled PC boards. Batteries not in-
cluded. Add $2.50 (per unit) for S & H. Other
models to choose from. Send $1.00 for more
information and diagrams. MORNING DIS-
TRIBUTING CO., P.O. Box 717, Hialeah, FL
33011 (305) 884-8686.
CIRCLE 276 ON FREE INFORMATION CARD

MODEL 333 RAPID ASSEMBLY CIRCUIT
BOARD HOLDER. Eight position rotating ad-
justment and six positive lock positions in the
vertical plane. Crossbars available up to 30
inches in length to hold circuit boards up to 28
inches in width. Spring loaded holder features
tilt angle adjustment, height adjustment and
quick board rotations. Only $44.49. Contact:
PANAVISE PRODUCTS, INC., 2850 East
29th Street, Long Beach, CA 90806, (213)
595-7621.
CIRCLE 252 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only

EPROM PROGRAMMERS & ERASERS.
Self-contained stand-alone. Programs most
5V EPROMSs from 16K to 256K Parallel /O
port or RS-232 (optional). Standard with data
entry keypad. Prices from $169.00. ERAS-
ERS - erasers up to 9 chips in 15 min. Build-in
electronic timer. Prices from $44.90. Most
products are in stock. ANGO ELEC-

TRONICS CORP PO Box 112, Harrison, NJ
07029, (201) 484-1115.

ATION CARD
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GREAT GRAPHIC EQUALIZER KIT. Twelve
(not 10) bands per channel. Ultraquiet (92dB
S/N), clean (.02% THD), attractive (solid wal-
nut endpanels). Featured in Radio-Elec-
tronics April 1978 cover story. Just $89. Free
shipping w/check. VISA/MC add shipping.
Free catalog. SYMMETRIC SOUND SYS-
TEMS, 856 Lynn Rose Ct., Santa Rosa, CA
95404 707/546-3895.

$169; GATED PULSE & SINEWAVE de-
coders $199 each. Reconditioned. Original
equipment for UHF chs. 23,27,31,
48,50,51,54,57,60,67,68 etc. Quantity dis-
counts. Surplus Cable TV equipment: Jerrold
SB-3, Oak N-12, Zenith Z-Tac, Hamlin 1200,
etc. Catalog $1. 10 days satisfaction guaran-
tee & 90 day warranty. AIS SATELLITE, P.O.
Box 1226-E, Dublin, PA 18917.
1-800-643-2001 or 215-249-9411.
CIRCLE 267 ON FREE INFORMATION CARD

THE WIRELESS TELEPHONE TRANSMIT-
TER model WTT-20 is only the size of a dime,
yet transmits both sides of a telephone con-
versation with crystal clarity. Completely au-
tomatic Uses power from the telephone line
itself. Never needs a battery! Up to ¥ mile
range. Use with any FM radio. Complete kit
only $29.95. Tax included.

FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.

CIRCLE 127 ON FREE INFORMATION CARD




Electramios [T DS

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
sembled circuit boards to complete. Semikit
$300.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARD

HOBBY KITS THE ERECTOR SET* of linear
electronics. Modules from $4.95 to $49.95.
Build basic circuits: 2 W audio amplifier
(AFA-1, $4.95), tone decoder (PLL-1, $6.95),
to more complex: VHF Converter (using 4
modules, $27.80), QRP Transceiver (using 6
modules as shown, $38.70), HF SSB Trans-
ceiver (using 14 modules, $140.30). Add
$2.50 for S&H. SEND $1.00 for diagrams,
$5.00 for full manual. MORNING DIS-
TRIBUTING CO., P.O. Box 717, Hialeah, FL
33011 (305) 884-8686.

CIRCLE 275 ON FREE INFORMATION CARD

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 $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

ViDEO
SCRAMBLING

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080
CIRCLE 120 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty items. Your single source for precision
tools used by electronic technicians, engine-
ers, instrument mechanics, schools, labora-
tories and government agencies. Also con-
tains Jensen's line of more than 40 tool kits.
Send for your:free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044, (602) 968-6231.

CIRCLE 115 ON FREE INFORMATION CARD

THEMOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Complete kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.
CIRCLE 127 ON FREE INFORMATION CARD

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES DX5020 20MHz $379.95.
Builtin component tester 5SMV to 20V/DIV 0.2
microsec. to 0.5s/DIV. Risetime less than
17ns one year limited warranty. Also available
DX5035 35MHz $527.00 DX5045 45MHz
$789.95 DX5015S 15MHZ A/C D/C $479.95.
CA. residents add 6.5% tax. Shipping $8.50.
Money orders, checks accepted, DELTAX
DYNAMIC INC., 20955 E. Lycoming St.,
Walnut, Calif. 91789. Tel. (714) 594-7131.
Telex: 503749 DELTAX.
CIRCLE 251 ON FREE INFORMATION CARD

INVASION OF THE ROBOTS. NEW from
ELECTROMANIA, the entire "MOVIT"
ROBOT line. This month's specials: PIPER
MOUSE, Command Whistle (included), turns
left, stops, right, advances, $39.95.
MEMOCON CRAWLER Keyboard program-
mable Robot for lights, horn, movement,
$69.95. Both require assembly. Educational
and fun. Master-Visa. 1-800-632-4441 NY
STATE, 1-800-645-4441 Nationwide.
CIRCLE 269 ON FREE INFORMATION CARD

TELEPHONE ANSWERING MODULE. EN-
ABLES ANY CASSETTE RECORDER TO
ANSWER PHONE AND TAKE MESSAGES!
This module automatically answers phone
after 1 ring; sends "beep” signal; and acti-
vates your recorder for 20 second message.
Fully assembled & tested. All patch cords
included. Only $29.95, tax included. FREE
SHIPPING. 30 day money back guarantee.
Dealer inquiries welcome. REBEL ELEC-
TRONICS, P.O. Box 15785, Plantation,
Florida 33318.

CIRCLE 256 ON FREE INFORMATION CARD
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however, have the option of mix-
ing the audio as you switch video
sources. If you do that, the new
audio input fades in as the original
audio fades out. Another option
you can choose, called “video
breakaway,” lets you keep a single
audio input regardless of how you
switch the video. That’s important
if you want to string scenes to-
gether without a sense of chop-
piness. The unbroken audio has a
unifying effect.

Stabilizer/enhancer

The Hybrid-8 contains an en-
hancer and stabilizer. To help you
properly adjust the stabilizer, you
can select a comparison (split
screen) mode in which you can
view the normal and enhanced
picture at the same time. The sta-
bilizer, once selected, doesn’t re-
quire any adjustment.

Other features included in the
Hybrid-8 are an elapsed-time
meter (which is also a 24-hour

The Reason
Is Clear. . .

Simpson
260 VOM

Has Features
No Digital
Can Match!

Latest
260%
Series 7
$119

“Instant” null, peak, trend and continuity indications
High immunity to transients, RF interference

dB measurement capability at no extra cost
Resistance indication from zero to infinity

RADIO-ELECTRONICS

w
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Self-powered voltage, current and dB ranges—no batteries to fail
Reliable, accurate performance even under extreme environments
Easy, low-cost maintenance—no expensive '‘chips’' to fail

UL Listed per UL-1244 Standard for Safety—Electrical and
Electronic Measuring and Testing Instruments

Complete line of UL recognized accessories

Options include mirrored scale, extra overload protections, roll top
carrying case

See the World Famous 260 Series 7, the 260-6XL, the 270 and the Pocket-Size 160®
at Leading Electronics/Electrical Distributors

SIMPSON ELECTRIC COMPANY
A Katy Industries Subsidiary

853 Dundee Avenue, Elgin, IL 60120
%‘ (312) 697-2260 © Telex 72-2416  Cable SIMELCO

Canada: Bach-Simpson Ltd., London, Ontario
England: Bach-Simpson (U. K) Ltd., Wadebridge, Cornwall

St
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clock) and an RF modulator. The
manual that is supplied with the
unit should serve most consumers
well. Although it is lacking tech-
nical information, it does give a
good description of the proper
setup and operation. One thing
we especially liked about the man-
ual is that it listed the phone
number of “Mr. Hookup.” Cus-
tomers who have trouble can call
and receive assistance from him.

An optional accessory, called
the Zip Stick, lets you take control
of the Hybrid-8's special-effects
generator. Thus, for example, you
can manually converge a wipe to

“spotlight” a part of the scene, and
you can use a joystick to move the
spotlight around. By making that
spotlight small enough, you can
create a video pointer or “bounc-
ing ball.” The translucency of the
wipe (which makes up the non-
spotlighted area) can be continu-
ously adjusted. The Zip Stick
greatly increases what you can do
with the Hybrid-8.

The suggested price of the
Hybrid-8is $419 while the Zip Stick
sells for about $200. If you own
only one VCR, those prices might
be too high to justify. But if you
own two VCR’s, the editing power
of the Hybrid-8 is something you
don’t want to be without, es-
pecially if you make a lot of home
videotapes. R-E

MaxiGuard Black Max
Champion Auto Alarm

It stops car thieves cold
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THE NUMBER OF CARS STOLEN EACH
year keeps going up and up, and
thatis a trend that is unlikely to be
reversed in the near future. If
you've ever been through the ex-
perience, you know that the



MASTER THE NEW ELECTRONICS WITH McGRAW-HILL’S

ntemporary

Electroni

\

CIIES

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Fifteen
unique Concept Modules, sent to you E=
one every 4-6 weeks, give you a
handle on subjects like optoelec-
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous

material or outdated history. It’s a Perform
fast, efficient, and lively learning Experiments
experience. ..a non-traditional in Contemporary Electronics

approach to the most modern of
subject matter.

Throughout your series, lab-
oratory experiments reinforce every
significant point. This
essential experience Sl
...dynamic, hands-on A
demonstrations of G

Unique Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic

discussion that drives home the key S oIyAn pEASUEe. 0. | = e

; : will help you master
facts about the subject. Your learning BT

principles that apply all

ﬁgﬁ’u{;‘”yfoﬂm the way up to tomorrow’s
&t dmils' latest VLSI (Very Large
breacdrbc;:rding Scale Integrated) circuitry.
D s In your very first module, you’ll
out the series to

use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You’ll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

build elec-
tronic circuits
and bring
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

For Anyone Interested in Electronics

The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest. ..if you’re a teacher who

an update in con-
temporary circuits...a
manager or supervisor in an electronics
plant...a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,
most convenient,
probably least
_  expensive way to
1t 2™ doit. And the
e \J/T only one that gives
you hands-on
experience.

15-Day No-Risk Trial
To order your first module with-
out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today’s electronics.
If card has been used, write us for
ordering information.
Continuing Education Center

M
“}ﬁ ' 3939 Wisconsin Ave.
. | | Washington, D.C. 20016

e

McGraw-Hill
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effects of a car theft can be devas-
tating.

Because of that, millions of car
owners have turned to one of the
multitude of car-alarm systems on
the market. Some do little other
than give their owners a false
sense of security. Others, such as
the Black Max Champion auto-
alarm system from MaxiGuard
(2700 Touhy Ave., Grove Village, IL
60007), do an effective job of
thwarting potential thieves.

MaxiGuard

Champion |

OVERALL A'lﬁ..l' i
PRICE I
ease| | [ [ |

OF USE

INsTRucTioN| | [ | |

MANUAL

PRFCE/ HE EEER

VALUE e
1 L2 ]8(a18)s 715 [8]

The Champion

The Champion is a passive pro-
tection-system that arms automat-
ically when the ignition key is
turned off. Itis disarmed from out-
side the car via a tiny transmitter.
That transmitter, dubbed the “ra-
dio key” by the manufacturer, is
small enough to act as a keychain
fob. :

The system incorporates four
“subsystems” to protect your car
in four different ways. First, there
is a motion/shock detector. Since a
parked car should not move at all,
that module monitors for a sharp
shock. Such a shock might be
caused by a lock being forced, a
window being broken, a door or
trunk being opening, or the vehi-

to sound. The module also can be
activated by switches, so the
hood, etc., can be protected in
that manner. :

Third, there is a passive starter-
interrupt module. That module, as
its name implies, disables the star-
ter system whenever the alarm
system is activated.

Finally, there is the “Maxi-lok”
hood dead-bolt system. That se-
curely locks the hood any time the
ignition is off. The system can be
manually deactivated for servic-
ing, etc.

The system is exceptionally easy
to use. All the driver needs do to
enter the car is press a button on
his keychain transmitter, unlock
the car, and turn on the ignition
within one minute. If for some rea-
son the ignition is not turned on
within that time period, the alarm
will sound. The alarm can be reset
by simply pressing the button on
the keychain transmitter. To verify
that the system has received the
correct code to disarm, the park-
ing lights turn on for about three
seconds to let you know itis safe to
enter the car.

Activating the system is even
easier. Simply turn off the ignition,
remove the key, and exit and lock
the car. The alarm is automatically
activated one minute after the igni-
tion is turned off.

As this is a consumer product,
the documentation provided is
skimpy. In fact, aside from a card
that provides basic user informa-
tion, the only documentation
provided is related to the installa-
tion of the unit. Though that infor-
mation is intended for a profes-
sional installer, installing the alarm
system is not particularly difficult,
and requires no special tools. You
could undertake it yourself if you
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MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
o BATTERY CLIPS & HOLDERS
» CABLE SETS « CONNECTORS » CAPACITORS
» DISPLAYS o LEDs « FUSES = JACKS & PLUGS
e« KNOBS o LAMPS o POTENTIOMETERS
® RF COILS » RELAYS o RESISTORS
® SWITCHES o SEMICONDUCTORS » SPEAKERS
» TEST EQUIPMENT o TRANSFORMERS » TOOLS
o WIRE & CABLE
OVER 15,000 DIFFERENT ITEMS IN STOCK!

® Soles and Order Datk @ Phene and Mel
Open fram &-008 m (PST) Ordari Walcame
S TERMS: COD, Vita, ® Cotalege Mailed
MerisrChargs Outside USA
[Open Accaunts Availabie) Send $2.00

cle being moved. If such motion is
detected, a piercing siren will
sound immediately, and will con-
tinue to sound for a full three min-  ers, include installation as part of
utes. Once the three minutes have  the purchase price, and thatis how
expired, the system will reset; the  the suggested list price for the
cycleis repeated if any further mo-  alarm system ($650) is quoted by
tion is detected. the manufacturer.

Second, there is the alarm-con- On the whole, the unit provides
trol module. When clamped to a  a very high level of protection for
battery cable, the module senses  your car. It carries a one-year guar-
current flow. Since opening any  antee on the electronics, and all
door, or the trunk, will cause an mechanical components are guar-
accessory light to come on, such  anteed foras long as you own your
an occurrence will cause the siren  car. R-E

are handy. However, most of the
outlets that carry products of that
nature, such as auto-stereo deal-

MOUSER ELECTRONICS
11433 WOODSIDE AVE. SANTEE CA 92071
PHONE (619) 449-2222 TWX 910 -331-1175
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ECG°IC's for Zenith

“Z" Chassis

Philips ECG has replacement
integrated circuits for the 221-
175, -179 and -190 in the Zenith
System 3 “Z” chassis. They are
the ECG873, 874 and 875. Just
three of the hundreds of inte-
grated circuits available from
Philips ECG to replace literally
thousands of part numbers. All
are manufactured to meet OEM
specs so you know they fit and
they work,
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ECG® Bipolar Transistors
Philips ECG replacement leader-
ship is obvious again. The ECG
29, bipolar transistor, used as

a replacement in the fan motor
control system of Cadillacs, has
been added to the Philips ECG
line. (The ECG29 replaces Delco
part numbers 139DDF and 7391-
BT). There are 322 other bipolar
transistors in the Philips ECG
line that replace thousands of
other domestic and foreign tran-
sistor types.
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ECG®RF Power Transistors
Philips ECG power transistors
are the ideal replacement RF
power output devices for fire,
police and taxi radios. They are
suitable for transmitters and
drivers up to 100 Watts RF
power. They cover frequencies
from the 13 to 30 MHz band to
the UHF 806 to 870 MHz band.
Most dealers will be happy to
learn that Philips ECG replace-
ment RF power transistors are
designed to replace units in
Asian and European equipment
as well as domestic types. So, if
it’s ECG, it fits and it works...
worldwide. Philips offers a selec-
tion of over 65 RF transistors
that replace literally hundreds of
domestic and foreign transistors
in a broad range of frequencies.
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ECG® High Voitage Triplers
You have a choice of 29 types of
high voltage triplers from Phil-
ips ECG, and these 29 triplers
replace hundreds of part num-
bers. Six step, five step, with
damper, with resistor—you name
it, Philips has it. For example,
the ECG559 replaces the Zenith

212-148 and the ECG560 replaces

the Zenith 212-147—and only
Philips ECG has replacement
parts for these Zenith types.
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The one thin
that you
replace every vear.

The new and expanded ECG" S‘emiconductors Master Guide.

Your new Master Guide will be looking
as dog-eared as the old one before long.
Because this year the Master Guide has
been expanded to include more than
400 new products and almost 25,000
new cross references. The Master
Replacement Guide for 1985. 656 pages.
Over 3,500 different ECG devices that
provide replacement coverage for more
than 227,000 industry types. And every-
thing in the book is cross-referenced

so you can find what you're looking for
fast, and be sure it fits. Plus, everything
we make meets or exceeds the original
JEDEC or application specs. So it

we make
ave to

works. It's the only book you’ll need.
But you'll need a new one every year.

To get a copy of the new Master
Guide, go to your nearest Philips ECG
distributor. For his name and location,
just call: 1-800-225-8326 (in Mass.
617-890-6107).

If it's ECG, it fits. And it works.

PhilipsECG

A North American Philips Company
Dedicatled to & lonce.
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NEW IDEAS

A versatile battery charger

IT'S EASY TO FIND BATTERY CHARGERS
that are capable of handling one,
two, or four cells at once. But
when you have some device that
requires some odd-ball number of
batteries, or perhaps uses more
cells than a single charging unit
can handle at one time, what do
you do? If you own one of the com-
mercially available units, you must
charge the maximum number of
batteries. And then, after what
seems like years, do the same for
the remaining cells.

Because of that, | decided to
build my own charger; one that
would handle any number of AA
cells, from one to six and charge at
a rate of 50 mA as recommended
by the cell’s manufacturer. The re-
sult is shown in Fig. 1.

A look at the circuit

The operation of the circuit is
pretty simple. The supply for the
circuit is a conventional full-wave
rectifier. An LM317 voltage reg-
ulator is configured as a constant-
current source. Itis used to supply
the 50 mA charging current to
SO1-S06, an array of AA-cell bat-

VAC

tery holders Each of the battery
holders is wired in series with an
LED and its associated shunt re-
sistor. When the battery holder
contains a battery, the LED glows
during charging.

Note that each of the battery
holder/LED combinations is paral-
leled by a 5.1-volt Zener diode. If
the battery holder is empty, the
Zener conducts the current
around the holder. An exception
to that is SO1. A microswitch, §1, is
inserted in that battery holder so
that the switch is closed when a
battery is in place. That switch is
the power switch for the circuit.

The balance of the unit is a tim-
ing circuit that prevents over-
charging. When power is applied
to the circuit, timing is initiated by
IC2, a CD4541 oscillator/program-
mable timer. The output of IC2 is
fed to Q1, a VN67AF VMOS tran-
sistor. When that output is high,
the transistor is on, and the charg-
ing circuit is completed. When the
output is low, the transistor is off,
and the path to ground is inter-
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NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their model 333—The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95, It features an eight-
position rotating adjustment, indexing at 45-
degree increments, and six positive lock posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-
ing.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently re-
publish my idea in collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003

through R11 are half-watt units.
That’s because of the power that
each may have to dissipate. Also,
the VN67AF may be replaced with
a VN10KM. The circuit may be built
using the construction method of
your choice.

There is, however, one precau-
tion to keep in mind; since IC2isa
VMOS device, it is static sensitive
and we all know what that means.
So be careful when handling the
device. The LM317 regulator
should be heat sinked to avoid
thermal damage to the unit during
operation.—/oseph A. Scannell




You may not be able
to solve the worlds problems.
But at least you can listen.

POWER

COMPUTER CONTRGLLED TUMING GYSTEM

« CIAECT-AGCESS TUNING
« 4w ZONE AUTO TUNING
 3-RANDOM MEMORY PREGHET
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The Panasonic Command Series: With double superheterodyne
tuning, you'll hear the world loud and clear.

Now it’s easy to listen in on the world’s hot spots.
With the Panasonic RF-B600 Command Series
FM/LW/MW/SW receiver.

Its advanced microcomputer-controlled tuner lets
you preset up to nine different frequencies. And reach
them at the touch of a button. Or, press the appropriate
buttons and tune in any desired frequency with direct-
access digital tuning. It'll lock right in to every signal
with a PLL quartz-synthesized tuner. Once tuned in, the
Panasonic double superheterodyne system helps deliver
aclean, consistent signal.

There’s even built-in auto-tuning to let you scan the
shortwave band automatically, as well as manually. All
this means you can tune in Berlin, pick up Paris, or locate
London in an instant. Without dialing all over the band.

Both the RF-B600 and the RF-B300 are packed with
features and built to go anywhere.

The Panasonic Command Series offers something
for everyone. With equipment sophisticated enough to
impress the most =
avid enthusiast, and
automatic features
that get you where
you want to be. Fast.

There's a whole
world out there
that's waiting to be
heard. Tune in to it
with the Panasonic

i RF-B300
Command Series.

Batteries not included
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LICENSED

ELECTRONIC TECHNICIAN!
]

Earnup to §
$30 an hour
and more! 8§

e ¢ Learn at home in spare time.
_‘g/ : No previous experience needed.
P S ' = 11REANY
No costly school. No commuting to class.
The Original Home-Study course pre-
pares you for the “FCC Commercial Radio-
telephone License”. This valuable license
is your “ticket” to thousands of exciting
jobs in Communications. Radio-TV. Micro-
wave, Computers, Radar, Avonics 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!

commanpb PRODUCTIONS
FCC LICENSE TRAINING, Dept. 90
P.0. Box 2223, San Francisco, CA 94126
Please rush FREE details immediately!
NAME

ADDRESS =

CITVi=——= STATE _ ZIP

P - -
| R ——

LEARN TV/VCR
REPAIR

No Previous
Experience
Necessary

Now you can train at home in spare time for a money-
making career as a TV/VCR Repair Specialist. No
need to quit your job or school. Everything is explained in

easy-to-understand language with plenty of drawings,
diagrams and photos. We show you how to 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. You learn about TV receivers, tuners
and antennas, x-ray emission, the characteristics of
sound, how electrical impulses are converted into a TV
picture, and much, much more. Tools are included with
our course so you can gel "hands-on” practice as you
allow the lessons steg by step. Send for free facts about
opportunities in TV/VCR Repair and find out how you can _
start making money in this great career. -

CALL TOLL FREE

1-800-862-6262/ 2"

CALL ANYTIME—Operators to take your call
24 hours a day, 7 days a week.
Na cost. No obligation. No salesman will visit you,

b
I
|
]
I Name Age
|
|

— — — OR MAIL COUPON TODAY = — — —
IS5 SCHOOL OF TV/VCR REPAIR, Depl. DEOSS I

{smeewn| Scranton, Pennsylvania 18515

Please send me free facts on how | can leam TV/VCR |
Repair at home in my spare time.

City/State/Zip
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NEW

PRODUCTS

UNIVERSAL COUNTER, the Cir-
cuitmate model UCT0, features an
8-digit display and has applica-
tions ranging from simple event
counting, to audio and computer
servicing, to FM-receiver and cor-
dless-telephone repair.

The key functions of the model
UCT10 are pushbutton-selectable;
they include gate time, attenuator,
frequency range, and reset and
self-check functions. Four gate
times range from 0.1 second to10.0

CIRCLE 11 ON FREE INFORMATION CARD

seconds. The 14 LED indicators
provide visual feedback, and there
is also an audible signal indicating
that positive contact was made.
Because there are two inputs, the
counter can also be used to mea-
sure frequency ratios and time in-
tervals.

The Circuitmate model UCTO0 is
priced at $319.95.—The Instrumen-
tation Products Division, Beckman
Industrial Corporation, 630 Puente
Street, Brea, CA 91621.

REPLACEMENT STYLI, are available
for Shure’'s VI5 Type IV and V15
Type Il phonograph cartridges.
The new models are VN45MR (for
the V15 Type V) and VN35MR (for
the V15 Type ).

Both new models have micro-
ridge stylus tips that make use of
an extremely small tracing radius
to greatly reduce tip-related distor-
tion, while maintaining low inden-
tation for long record life. The
model VN45MR features a tele-
scoped, aluminum stylus-shank
for low effective mass and superi-
or trackability; it also incorporates

Shure’s dynamic stabilizer, which
removes static electricity and dust

CIRCLE 12 ON FREE INFORMATION CARD




from record surfaces, and allows
accurate tracking of warped rec-
ords.

The model VN45MR is priced at
$80.00; the model VN35MR costs
$58.00.—Shure Brothers Incorpo-
rated, 222 Hartrey Avenue, Evan-
ston, L 60204.

PHONE LINE LOOP TESTER, model
8455, checks line shorts, opens,
and multiple ringers. The compact
54 x 3% % 2% instrument also
measures 0 to 100 volts DC and has
two resistance scales: R x1 (100K
center scale) and R+ 10.

BATTERY
ADJUSTMENT

REVERSE
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A reverse switch is provided for
line checks, and the 0to 100 points
scale calibration conforms with
telecom industry standards. A pair
of 6' leads with clips is provided, as
are an Eveready No. 455 (45 volt)
battery and instruction manual.

The model 8455, Catalog No.
12382, is priced at $110.00. Op-
tional accessories include an extra
test lead set and carrying case.—
Simpson Electric Company, 853
Dundee Ave., Elgin, IL 60120.

CASSETTE RECEIVERS, model KS-
RX450, model KS-RX250, model
KS-RX115, and model KS-RX705, are
in-dash stereo cassette car re-
ceivers offering high power output
and high fidelity.

The model KS-RX450is designed
for European, Japanese, and
American cars. It features a digital
PLL frequency-synthesized tuner
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and clock, and offers up to 20 sta-
tion presets. Compu-tuning, a
new feature, automatically tunes
to stations broadcasting a good
signal, in preset order, when the
station being received becomes
too weak for clear reception. For
improved FM tuning, the unit also
features TNCC (Tuner Noise
Control Circuit), which reduces
unpleasant interstation noise as
well as the noise that occurs dur-
ing signal fading. Other features
include Dolby B noise reduction,
line-level input and output termi-
nals, preamp fader control, sepa-
rate Bass and TREBLE tone controls,
metal tape compatibility, DxrLocAL
button, key-off release/key-on
play mechanism, and power an-
tenna lead. The KS-RX450 is priced
at $399.95.

The model KS-RX250 is an in-
dash auto-reverse cassette car re-
ceiver featuring digital PLL fre-
quency-synthesized tuning with
LCD digital display. Security alarm-
ready, there is also a new tape
transport mechanism for im-
proved reliability, and TNCC for
improved FM tuning. There is also
Dolby B noise reduction, indepen-
dent bass and treble tone controls,
and high power output—22 watts
per channel. The KS-RX250 is
priced at $399.95.

The model KS-RXT15 features
auto-reverse control and alarm-
readiness, as well as Dolby B noise
reduction, preamp fader control,
independent bass and treble con-
trols, and a 22-watt-per-channel
maximum power output. It is
priced at $259.95.

The model KS-RX705 features a
maximum output of 22 watts per
channel, Dolby B noise-reduction
system, separate bass and treble
controls, metal tape compatability,
rewind/auto-play, built-in AFNS,
DX/Local button, line-level input
and output terminals, and AM/FM
stereo tuner. It is priced at
$229.95.— JVC Company of Amer-
ica, 41 Slater Drive, ElImwood Park,
NJ 07407. R-E

SEE YOUR DEALER TODAY

+ANTENNAS- |
:ACCESSORIES -

HERE’'S A TIP
THAT’S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’ll

| GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED”
HIGH PERFORMANCE ANTENNAS

(e

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

i

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG
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‘Firastik’ Antenna Company
2614 East Adams/Phoanix, AZ 85034

I
I
I
I
|

State

Zip
Serving the CB and

I Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY
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by Kepro Circuit Systems, Inc.t m

At Home Professional Quality
Fine Line PCB’s.

Introducing an easy, inexpensive, step by
step method for the home production of pro-
fessional quality printed circuit boards without
a major equipment investment—KeproClad,
by Kepro, makers of quality industrial equip-
ment and supplies. KeproClad was designed
for the home user who needs professional
results with:

A Simple Circuit Board;

Use KeproClad unsensitized copper-

clads. These boards come in 2 popular

sizes with 1 sided foil, a marking pen,

all for a suggested retail price as low as

$3.50.

A Fine Line Detailed Board;

Use KeproClad photosensitized cop-

perclads. Available in 2 sizes with 1 or

2 sided foil. These copperclads use the

latest technology of negative acting dry-

film photoresist. This material is rug-

ged, yet holds extremely fine detail. It

comes with a premeasured amount of

developer and sells for as little as $3.90

(suggested retail).
Other KeproClad products such as a photo
reversal kit for making negative film, etch, tin
plating solution and photoflood lamps are all
available at your local distributor. (For the
distributor nearest you, call or write:

KEPRO CIRCUIT SYSTEMS, INC.
630 Axminister Drive., Fenton, MO 63026-2992
In MO 314-343-1630 Toll Free 800-325-3878
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Do you hear bullets ricocheting across your

livircllg room, or turbulent waterfalls crashing
own the stairs when you watch TV?

If you hear dump trucks
roaring across your living
room, cannons exploding
all around you, and rain
drops splattering the floor
when you watch TV, then
you probably already have
a Teledapter. However, if
you don't, read on.

If you have a TV and a stereo
system you can enjoy the excitement
you've been missing...now! The Teledap-
ter’s unique electronics will combine your
TV and stereo into a powerful entertain-
ment center that would easily cost thou-
sands of dollars.

Imagine having the best front row
seats in town for ball games, musicals,
and movies.

Teledapter works with any TV, VCR,
or satellite receiver, regardless of age or
model, and conveniently plugs into the
auxiliary, tape, or tuner input on any
stereo amplifier or receiver system.

All TV, satellite, cable, and VCR pro-
grams will have the same powerful sound
as your stereo system and speakers.

FEATURES

Stereo-Plex™ Circuitry is for all
those mono TV’s and VCR’s. It trans-
forms their mono sound into sparkling
two-channel stereo effects. Got a stereo
TV or VCR? No problem. Just piug
them in. Since most TV and cable
programming is mono, the Stereo-Plex
circuitry will pick up where your stereo
TV or VCR stops short.

Mono sounds, even =] =
when played through =

e A

two speakers, appear to =

SV,

come from one direc- e s
tion (the center).

Stereo sounds come from two directions.
The stereo/mono

= T test is really simple;
NS plug the Teledapter
hres? I N up, push the mono-
stereo button on

your stereo. When you go from mono to
stereo, listen to the sounds spread out
across the room. Perform the test with-
out a Teledapter and a mono signal will
remain in the center.

Ambiance and |E;l E:-&_]
Spatial Circuits ex- = N
pand a stereo signal I
to greater separation - — =

| STENER
than it normally has, /// (CC

At the same time, indirect delayed sig-
nals and echoes are accentuated.

DNR® is the latest marvel in noise
reduction. It works with all mono or
stereo programs, and preserves the Tele-
dapter’s excellent 20 to 20,000Hz fre-

quency response.

Tape Monitor Loop allows all the
features of Teledapter to be used with all
other stereo or mono components, FM,
tapes, records, AM, etc.

Other Features include up to four
mono or stereo inputs, input level con-
trol, isolated and protected low imped-
ance input, and a beautiful walnut and
anodized aluminum cabinet. This unit
will serve you for years.

NO MAGIC—JUST HIGH TECH

Technology using the
latest integrated circuits
and manufacturing
techniques, are com-
bined in an instrument
designed and built in America, from the
company that invented Good TV
Listening™

........

THE
MANUFACTURER

For over 12 years
we've manufactured
TV audio products for
home and industry
with the best stand-
ards we know.
Offering our products direct enables
you to make sure that the sales person
you speak to is able to answer your ques-
tions knowledgeably. And if a Teledapter
ever needs service, it will be done quickly,
and it will be done correctly.
Teledapter comes complete with all
cables, instructions, and a FREE HELP-

line phone number.

*DNEK. is a registered trade mark of National Semicon-
ductor Company

r---------------

TRY THE TELEDAPTER
AT NO RISK

Take the first 30 days with Teledap-
ter™ as a test. If you’re not com-
pletely satisfied, return it for a com-
plete refund and your mailing costs.
You can't lose.

Teledapter™ is also backed with a
two-year warranty on parts and labor.

Teledapter™ TE-600, $145.00 plus
$4.00 postage and handling.

TOLL FREE 1-800-251-8608
In Tennessee Call Collect
1;615-381—9001

et 24 HOURS l
MasterCal
=== Lo

Send mail orders to address below.
Credit card and money orders
processed  immediately. Checks
require 18 days.

RHOADE/S

NATIONAL CORPORATION
Department 204

Highway 99 East ® P.O. Box 1316
Columbia, TN 38402

Turn your TV into a powerful entertainment

center with the STEREO TELEDAPTER®




Henry Ford would not have believed how electronics has changed his automobile. In this
article, we show you the latest in passenger-compartment electronics.

MARC STERN

IT IS SAFE TO SAY THAT THE AUTOMOBILE IS AMONG
the most important innovations of the past hundred
years. Although there have been improvements in
manufacturing techniques, materials used, etc.,
the automobile has changed little over time, at least
as far as the typical driver is concerned.

That all is changing. thanks to an across-the-
board electronics revolution that is occurring in the
auto industry. Automakers are currently experi-
menting with and implementing a variety of micro-
processor-controlled systems.

One area where the fruits of the automakers’
efforts will become obvious is the passenger com-

partment of your family’s car. Already, automobile
instrument clusters and displays are beginning to
resemble those found in the cockpits of sophisti-
cated jet aircraft. In addition, electronics is making
it possible to offer automotive features and options
that Henry Ford never even dreamed of.

Here and now

Just what features and options are we talking
about? Well, for example, for the last three years
Chrysler and Ford have had cars equipped with
digital voice synthesizers. Other exciting develop-
ments have occurred in the area of display tech-
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FIG. 1—A CRT WITH TOUCH-SENSITIVE SCREEN is used to replace traditional mechanical climate

controls in this Mark VIl Comtech, a limited-production vehicle from Ford.

FIG. 2—MULTICOLOR LIQUID-CRYSTAL AND VACUUM-FLUORESCENT displays are being used to

present driver information in several current production automobiles.

nology. First developed by Zenith in 1981,
vehicular cathode ray terminals with
touch-sensitive screens are actively being
used in the Buick Riviera and Ford Com-
tech Mark VII, a limited production
model (see Fig. 1). The CRT’s are being
used to replace traditional mechanical cli-
mate and entertainment controls, and

multicolor, liquid-crystal and flat vac-
uum-fluorescent displays are being used
for driver information. (See Fig. 2). Soon,
expect to see cars equipped with naviga-
tional systems, using maps stored on
compact discs, to help make sure that you
never get “lost™ again.

In fact the first such system is already

available. It is the Etak Navigator. Man-
ufactured by Etak, Inc. (1287 Lawrence
Station Road, Sunnyvale, CA 94089), the
system consists of a 1,024 x 770 pixel,
high-resolution vehicular CRT; a cassette
tape drive; compass, and the electronics
package.

The heart of the system is the map
database, designed by Etak, called Etak-
Maps. Those maps, stored on cassettes
rather than CD’s in this first commercially
available system, are custom-designed to
provide information down to individual
addresses, the company says. Once the
unit is installed, the owner can customize
operation by selection of the appropriate
map database.

The system uses a moving-map display
to help you navigate. As you drive, your
position on the viewing screen, marked
by a small triangle, remains constant. In-
stead, it is the maps that move. The scale
of the maps can be changed easily, allow-
ing you to see your position in a neigh-
borhood, a community, a city, or the
country. The position of the vehicle rela-
tive to the maps is determined by the unit’s
special compass and sensor system, and is
accurate to within 50 feet, on the average.
Due to the nature of the system, correct
positioning is automatically displayed as
soon as the unit is turned on, no matter
where the vehicle is located.

According to the company, the system
is easily installed in two or three hours.
The display and the tape player are
mounted at the driver’s position, along
with the tape player. The sensors are
mounted at the wheels, and the elec-
tronics package located in the trunk. The
cost of the system averages between
$1,350 and $1,595, depending on the size
of the CRT used. (There are two, one
seven inches and the other 4.5 inches.)
The tape player is designed for trouble-
free use because it contains no capstan or
pinch roller. The only moving parts are the
motor driveshafts.

Microprocessors and the car

The key to all of those hi-tech auto-
motive features is, of course, the micro-
processor. For instance, the Buick Riviera
uses two eight-bit microprocessors—
custom-masked Motorola 6801's—to
control that car’s CRT display system.

At the moment, each microprocessor in
a car is assigned one and only one task
(controlling a car’s display system, for
instance). But automotive experts predict
that the day is coming when all of the
microprocessors in a car will communi-
cate with each other and with a master
control microprocessor designed to over-
see the entire vehicle’s condition and op-
eration. The advantages of that become
quite apparent if you look at the car as a
complete system. Let’s look at a hypo-
thetical example.

Let’s say we are driving a car of the



FIG. 3—THE QUESTOR is a concept car from the Buick division of General Motors. It is beingusedasa

test bed for systems that Buick hopes to incorporate in its products over the next decade.

FIG. 4—THE NAVIGATION SYSTEM in the Questor can display area, region, or state maps on one of the
vehicle's center-console CRT's.

future. That car uses a barometric sensor
in the manifold air-pressure-sensing sys-
tem. But that same sensor could also be
used to detect changes in air pressure that
aren’t related to engine variables; such
changes would be signaled by a change in
air pressure that differs from the normal
system parameters. A microprocessor re-
ceiving such information could even be
programmed to interpret the reading to
forecast changing weather conditions!
That information could be relayed to
the driver via the car’s display system, and
passed on to other systems in the car. One
microprocessor-controlled system could
be in charge of altering the car’s handling
characteristics to accommodate the im-
pending change in road conditions. An-
other might tune the car radio to the
National Oceanographic and At-

mospheric Administration’s frequencies
so the driver could have a weather update.

The future

The current move to electronics in the
automobile is but a preview of things to
come. Already, many of the major auto-
makers, both here and abroad, have de-
veloped what are called *‘concept™ cars.
Those are automobiles that showcase the
features that automakers hope to be incor-
porating in their products within the next
5 to 10 years. Among those concept cars
are Buick’s Questor, Ford’s Continental
Concept 100, Chrysler’s Stealth, Nissan's
NRV-II, and Mazda’s MX-02. Also, Saab
recently unveiled its 900 Turbo EV-1.

The Buick Questor (see Fig. 3) is an
idea car from GM. Itis being used as a test
bed for planned future systems. For exam-

ple, the Questor features 14 microcomput-
ers and has such features as a “laser key”
entry system (an infrared transmit-receive
system for vehicle entry); an automatic
level, attitude, and spoiler control system;
a “'systems sentinel” (which monitors the
status of the various systems within the
car); a line-of-sight display for the speed-
ometer and gauges (located at the top of
the instrument pod); a map and navigation
system; automatically aimed headlights; a
theft deterrent system; a voice-actuated
radiotelephone; a road surface traction
monitoring system; a television rear-view
mirror system, and a touch command cen-
ter for entertainment, comfort and con-
venience functions.

The “*heads-up,” line-of-sight display
is an interesting concept. It works much
like the prompters used by public speak-
ers. A specially angled screen, that is al-
ways in view of the driver, even while he is
looking straight ahead at the road, is used
to display information. Even though the
screen is directly in the driver’s line of
sight, it doesn’t block his view of the road
because, like the displays used in jet fight-
ers, it is transparent and appears as an
overlay to the scene ahead. It is the first
application of this type of technology to
automobiles.

Also, Questor is one of the concept cars
that features a navigation system. The
Questor’s navigation system can display
area, region, or state maps on one of two
display screens mounted in the center con-
trol console. (See Fig. 4.) In the naviga-
tion mode, a dot on the screen shows the
location of the vehicle and moves when
the vehicle moves. An electronic compass
display gives the directional heading at all
times.

The Chrysler Stealth concept car fea-
tures the Chrysler Laser Atlas Satellite
System (CLASS). This system, shown in
Fig. 5, makes use of data from orbiting
navigational satellites. Currently, there
are five such NAVSTAR satellites in orbit;
ultimately there will be a network of 18.
Maps are stored on optical discs, touted
for their high-density data storage ca-
pabilities. It is claimed that the system
will be able to display your vehicle’s posi-
tion to within 300 feet.

Mounted in the trunk of the Stealth is a
NAVSTAR receiver. As the NAVSTAR
satellites circle the globe, they continu-
ously transmit positional information.
The CLASS receiver uses positional infor-
mation from four of those satellites to
continuously update the system micro-
processor. From that information, and in-
formation stored in the system’s ROM,
the microprocessor is able to determine
the car’s position at all times. That infor-
mation is displayed in map form on a nine-
inch CRT.

The optical-disc storage system uses
eight-inch discs that are capable of storing
up to 25,000 images on a single side. That
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is more than sufficient for the maps
needed to adequately cover the U.S.; a
demonstration version of the system con-
tained 13,300 such maps. The leftover ca-
pacity could be used for a variety of
~ LASEA Dise auDrg appiicationls, suchas sgoring hqtel, restau-
rant, and sightseeing information.

Like the system used in Buick’s
Questor, CLASS uses a moving icon to
indicate the car’s position on the map. The
scale of the maps can be similarly varied,
zooming in on a small area, or zooming
out to accommodate an area as large as
1,600 square miles, Chrysler will be offer-
ing the CLASS system as an option when
the NAVSTAR satellite system is fully
operational.

Another interesting feature in the
Chrysler Stealth concept car is the use of
multiplexing for system controls. All con-
trols have been removed from the instru-
ment panel and placed at the hub of the
steering wheel. (See Fig. 6.) However,
instead of using separate parallel pairs of
wires for each control, all the signals are
multiplexed on a single bus.

There are many advantages to multi-
plexing. One is the elimination of heavy
and unwieldy wiring harnesses. Also, a
multiplexed system offers some unique
advantages in the area of diagnostics. In-
formation exchange between the bus-con-
trol microprocessor, and the micro-
processors controlling the systems that
the bus feeds is constant, and two-way. Ifa
system should fail, that data is received by
the bus-control microprocessor and either
the driver can be informed, or, if possible,
a back-up system activated.

Another automobile that makes use of
multiplexing is the Nissan NRV-II. In that
system, however, fiber optics rather than
wires are used for data transmission.

The NRV-II is noteworthy for a few
additional reasons. For one, it is equipped
with both voice-synthesis and voice-rec-
ognition systems. Voice-operated func-
tions include the route-data input for the
driver information system, speed warning
settings, and control of exterior mirrors,
interior lights and hazard flashers.

Another interesting innovation in the
Nissan car is a “drowsiness’” alert. For
that, a microprocessor is used to monitor
various functions, such as how the steer-
ing wheel is used, to look for signs that the
driver might be getting drowsy. If any of
those functions vary from the norm, the
system sounds an alarm.

As you can see, the electronics revolu-
tion has finally reached the passenger
compartment of your family’s car. But it
won’t be limited to just that part of the car.
Indeed, the role that electronics is, and
will be, playing in the engine compart-
ment is at least as important, if not more
so0. To find out more about the electronics
revolution that is occurring ‘“‘under the

AUTOMOTIVE ELECTRONICS

FIG. 5—CHRYSLER'S CLASS system uses a satellite receiver to obtain navigational information from
a system of orbiting satellites.

FIG. 6—IN THE CHRYSLER STEALTH concept car, many controls have been relocated to the steering 1 v : , i
wheel. In that vehicle, the traditional wiring harness has been replaced with a multiplexed wiring hOOd' turn to the next article in this sec
scheme. tion. R-E
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MARC STERN

THE NEW ELECTRONICS SYSTEMS FOUND
in the passenger compartment may have
more ‘‘razzle-dazzle,” but the new and
future systems found under the hood of
your family’s car have done as much, if
not more, to change that vehicle. and the
way it operates, forever.

A little history

Up until the 1960s automakers used
mechanical. not electronic systems for
engine control. Until then, cars tended to
run with over-rich air/fuel mixtures be-
cause that was what their engines and me-
chanical control systems were designed
for. But, as we now know, that design was
not at all beneficial to our environment.

As the various “clean-air” regulations
were enacted in the 1960°s and 1970s, that
situation began to change. At first, the
auto industry assumed that it could com-
ply with those regulations without resort-
ing to new designs. It soon realized,
however, that that would be impossible.

under the Hood

Though they may not be as glamorous as those found in the passenger compartment, the new
electronics systems found under the hood of your family's car are just as important.

Continued use of the older mechanical
and electro-mechanical engine-control
systems resulted in serious tradeoffs in
several areas, including reliability and
fuel economy. The public began to com-
plain and the industry began to search for
alternatives.

The alternative that “worked' was
electronic engine control, The first totally
electronic engine-control system was in-
troduced by Chrysler in the mid 1970’.
Dubbed an engine ““computer.” it was an
analog comparator circuit. The circuit ac-
cepted inputs from a limited number of
devices and then advanced or retarded the
timing, according to those inputs. Unfor-
tunately, the circuit was comparatively
slow and could only control two or three
variables—air mixture, timing advance,
and timing retardation. Further, though
the circuit was designed to control air
mixture, it proved to be unable to main-
tain the tight 14.6:1 air-to-fuel ratio re-
quired for optimum car performance.

An additional problem with early elec-
tronic systems was a lack of reliable sen-
sor devices. There were few air-sampling
devices available that could operate reli-
ably over a long period of time in the
hostile under-hood environment. (Such
sensors have to survive a temperature
range as wide as —40°C to +120°C.)

Eventually the electronics problems
were solved, however. and today almost
all automobiles rely on microprocessor
controlled electronic engine-control sys-
tems.

Microprocessors and the car

Of this country's “Big Three” auto-
makers (GM. Chrysler, and Ford). two are
using the Motorola 6800 series of eight-
bit microprocessors in their vehicles. Ac-
cording to Charles L. Duesenberry and
Arden G. Gillund, two staff engineers at
General Motor’s Delco Division, the mi-
craprocessors that that automotive giant
uses are custom-masked 6800's,
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Chrysler, too, uses 6800-series micro-
processors for its engine control system.
The heart of the the Chrysler system is a
6801-controlled logic module. The mod-
ule is also used in diagnostic operations
(see Fig. 1).

In operation, the microprocessor takes
inputs from various sensors—manifold
air pressure, coolant temperature, ex-
haust-gas recirculation, etc.—and com-
pares those inputs to parameters stored in
ROM. If any of the inputs differs from the

FIG. 2—FORD USES the 16-bit Intel 8061 microprocessor in its EEC-IV engine control system.
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norm, the microprocessor takes steps to
correct the cause.

There will be cases, however, where the
condition causing the abnormal reading
can not be corrected, or where the reading
is wildly out of bounds with the norm.
Such cases will be recognized by the mi-
croprocessor as a system failure, and the
unit’s self-diagnostics will take over. One
function of those self-diagnostics would
be to alert the driver to the presence of
trouble. Another would be to maintain

operation as well as possible until the fault
is repaired.

For example, let’s say that the man-
ifold-air pressure sensor fails. That is one
of the key sensors in the timing system
chain because it constantly monitors air
pressure within the manifold, and that in-
formation is used by the microprocessor
to keep track of acceleration, decelera-
tion, or cruising conditions. If that infor-
mation is not made available, engine
timing will likely be off, which will result
in poor performance (stumbling and stall-
ing) and poor fuel economy.

In the event of a manifold-air pressure
sensor failure, the microprocessor will be
programmed to revert to a set of timing
and fuel-flow parameters. Those param-
eters, which are stored permanently in
ROM, allow the car to continue to oper-
ate, although not at peak efficiency.

The third of the Big Three, Ford, does
not use a 6800-series device. Instead, it
has turned to the more powerful 16-bit
Intel 8061 for its Electronic £ngine Con-
trol-1V (EEC-IV) system (see Fig. 2).

Electronic fuel system

For a more detailed look at just how an
under-hood electronics system works.
let’s take a look at the Buick 3.8-liter
multiport fuel-injected engine, General
Motors’ most advanced power plant. Just
about every function of that engine is mi-
croprocessor-controlled. (See Fig. 3.)

The multiport fuel-injection system
used by that engine is controlled by a
microprocessor module Buick calls the
Electronic Control Module (ECM). It
monitors engine operation and environ-
mental conditions, and uses that informa-
tion to determine the correct air/fuel
mixture, ignition timing, and engine idle
speed.

Inputs to the ECM come from an oxy-
gen sensor. coolant-temperature sensor,
detonation sensor, mass-air-flow sensor,
and throttle-position sensor. The ECM
also receives inputs on engine speed. ve-
hicle speed, transmission gear selected,
and loads placed on the engine by such
accessories as power steering and air con-
ditioning.

The multiport fuel-injection system
uses six Bosch injectors, one located at
each intake port, rather than a single in-
jector found on throttle-body fuel-injec-
tion systems. The six injectors are
mounted on a fuel rail and are activated
simultaneously, once each engine revolu-
tion, on signal from the ECM. As aresult.
for each combustion cycle, two injections
of fuel at the cylinder are mixed with
incoming air.

According to Buick, the purpose of the
fuel injectors is to inject a predetermined
amount of fuel, which is mixed with the
mass of air at each cylinder. The injector
is a solenoid-operated valve: the solenoid
winding is energized upon a pulse signal
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FIG. 3—BUICK'S 3.8-LITER multiport fuel-injected engine. Just about every function of that engine is

microprocessor controlled.

FIG.4—SAAB's DIRECT IGNITION SYSTEM. This microprocessor controlled system overcomes many
of the problems inherent in standard ignition systems.

from the ECM. As a result, the armature
is drawn back, lifting a pin from its seat,
which results in a nozzle opening for the
pressurized fuel. The length of time the
nozzle remains open depends on the wid-
th of the pulses from the ECM. The throt-
tle-position sensor provides the ECM
with throttle position information and that
information helps the microprocessor de-
termine the duration of the pulses.

That system relies on a high-pressure
in-tank fuel pump that operates at 4500

rpm. The pump’s impeller serves as a
vapor separator and precharges the high
pressure assembly. System pressure is
maintained at 28 to 36 psi by a regulator,
and an accumulator is used to dampen
hydraulic line hammer (which occurs
when all six injectors open simulta-
neously) in the system. The fuel tank it-
self is vented through an activated
charcoal canister that stores fuel vapors
until it receives a purge signal from the
ECM. Those vapors are then sent to the

fuel system where they are burned during
combustion.

One of the most important parts of that
system is the mass-air-flow sensor. De-
veloped by Buick and AC-Delco, it is
used to measure the mass of air that is
drawn into the cylinders. It is located just
ahead of the air throttle in the intake sys-
tem and consists of a unique heated film
that measures the mass of air, rather than
just the volume. A thermistor is used to
measure the temperature of the incoming
air, and that information is sent to an elec-
tronics package that is located at the top of
the assembly.

That electronics package is designed to
maintain the temperature of the film at
75°C over the ambient temperature of the
incoming air. If the temperature of the
incoming air changes, the package
changes the temperature of the film to
match. Also, the package informs the en-
gine-control module of the temperature
change so that various engine parameters
can be adjusted to maintain peak opera-
tion.

In the throttle body, there is an idle air-
control that provides a bypass channel
through which air can flow. It consists of
an opening and a valve that is controlled
by the ECM through a stepper motor. That
bypass provides additional air flow for
idling, and during cold-starting condi-
tions until the engine has reached operat-
ing temperature. As the temperature rises,
the air flow through that bypass is re-
duced.

The Buick engine uses a new electronic
vacuum-regulator valve to control ex-
haust-gas recirculation and hence auto-
mobile emissions. The regulator valve
contains a constant-current compensation
circuit that ensures a given output vacuum
for a given pulse width input, regardless
of voltage or resistance variations. It also
responds to signals from the ECM. In
turn, the exhaust-gas recirculation valve is
actuated by a vacuum motor. The exhaust-
gas recirculation system operates in re-
sponse to a signal from the regulator
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FIG. 5—THIS PLUG/COIL COMBINATION de-
velops the spark voltage right at each cylinder.

valve. In action, it allows the exhaust to
gradually bleed through the system and
into the intake manifold. where it heads to
the cylinder for combustion.
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Solid-state ignition

The 3.8-liter Buick engine uses a solid-
state ignition system with a distributor
providing a high voltage spark to each
plug at the proper time for ignition. The
ignition system also sends a timing refer-
ence pulse to the ECM. j

If detonation—knocking or pinging—
occurs, an electronic spark control mod-
ule is used to adjust the timing. It does
that via a piezoelectric sensor that trans-
forms engine detonation vibrations into
electrical signals that are fed to the ECM.
The ECM then adjusts the spark.

The ECM is also linked to the transmis-
sion and monitors the current gear and
whether the cruise control is engaged. By
monitoring the cruise control, the system
avoids frequent disengagement of the
clutch during cruising. The ECM also
takes inputs from the speedometer drive at
the transmission. That information is used
for fuel cutoff during coasting above 45
mph.

Finally, the ECM monitors the loads
placed upon the engine by accessories,
and acts to compensate for them to main-
tain optimum operation. For instance. the
ECM monitors the air conditioner and
uses the information it receives to control
idle speed when the air conditioner is on.
The microprocessor anticipates air con-
ditioner clutch engagement by about a
half second, Buick says, and increases the
engine idle rate to prevent stalling. It oper-
ates in a similar manner when it is adjust-
ing for power steering load changes. That
information is sent to the ECM by a pres-
sure sensor in the power-steering system.

More reliable ignition

One of the problems associated with
ignitions is related to the design of the

FIG. 6—THE MERCEDES BENZ anti-skid braking system. A microprocessor teams up with four wheel-
mounted sensors and one pedal-mounted sensor to combat the brake lock-up that is common in a
panic stop. Brake lock-up is what causes skidding to occur.

system itself. It relies on a central coil to
provide the correct voltage for all the
spark plugs. The coil provides the voltage
to a distributor so the spark can be sent
out. That system has inherent losses and
sometimes can’t provide the critical tim-
ing requirements needed.

Saab, however, has found an answer to
that in its direct ignition system (see Fig.
4). It varies from the standard ignition
system in that it has no coil in the tradi-
tional sense. Spark information is senttoa
coil-plug combination at each cylinder
(see Fig. 5) and the spark voltage is de-
veloped directly at the cylinder. Micro-
processor-controlled, the coil-plug com-
bination uses information derived from
the engine control microprocessor to fire
at the exact moment for top mileage and
cleanest emissions.

Another area where microprocessors
are finding use is in the area of vehicle-
maintenance warnings. For instance, con-
sider the BMW oil-change warning sys-
tem. Instead of being a simple mileage
reminder, the BMW system uses its mi-
croprocessor to evaluate the type of driv-
ing you do. After evaluating several
parameters, such as typical speed, oil and
coolant temperatures. and miles driven,
the microprocessor sets the oil change
warning interval. Nine LED’s (five green,
one yellow, three red) are used to indicate
the service interval. Immediately follow-
ing an oil change, only the green LED’s
glow; as you accumulate mileage, they
turn off one-by-one. When all of the green
LED’s are off, it indicates that it’s time for
an oil change. After a while. the yellow
LED lights, issuing a reminder that you're
past due for a change. If no service is
performed. the red LED’s turn on. one at a
time, at about 1,000-mile intervals.

Anti-skid braking

Microprocessors are also finding uses
in a wide variety of other applications. For
instance, Mercedes Benz, and others, are
using those devices to control anti-skid
breaking systems (see Fig. 6).

Such a system consists of sensors lo-
cated at the pedal, and at each wheel. The
microprocessor is alerted to a “panic-
stop™ situation by the force used to press
the pedal down. Once the microprocessor
detects a panic-stop, it issues instructions
to an electronic module in the braking
system. That module then begins to en-
gage the brakes to the point of lockup.

As the brakes near lockup, that con-
dition is detected by a sensor. The system
then releases and re-engages the breaks.
That process is repeated as many as 12 to
15 times per second. The constant pump-
ing action that results not only stops the
car in shorter distances, but also allows
you to retain control because the wheels
don’t stop turning completely. (When
wheels do lock up, you lose control of the
vehicle.)

As we have seen, there is a great deal of
work which has been done and which is
still continuing in automotive micro-
processor-systems. At the moment, some
automakers are experimenting with mi-
croprocessor-controlled collision-avoid-
ance systems. Others are experimenting
with tire-pressure warning systems that
rely on pressure-sensor inputs to head off
impending flats.

Servicing and the microprocessor

We discussed multiplexing and its
ramifications in the first story in this spe-
cial section, “Electronics in the Pas-
senger Compartment.” With multiplex-
ing, all of the various microprocessors
will be linked to each other via a common
bus, and all vehicle operations will be
monitored by a bus-controller micro-
processor.

That will allow several thing to occur in
the event of a failure. First, diagnostic
routines built into such a multiplexed sys-
tem will alert the driver to the condition
earlier than previously possible. perhaps
even before the subsystem has actually
failed. In addition, it may be possible for
other microprocessors in the system to
“fill-in™ for a failed device, allowing ve-
hicle operation to continue until service
can be obtained. Further, the system has
the potential to make vehicle servicing
simpler and more accurate.

That's because the diagnostic routines
that will be built into the multiplexed sys-
tems of the future will be able to pinpoint
the exact cause of a failure. Those same
routines could also be used to give a driv-
er. or service technician, a complete ser-
vice history of the vehicle. All that
information would be taken from the same
sensors used for engine control. It's an
exciting prospect. R-E
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Test your digital IC’s with this
handy device. It's a breakout
box, pulse generator, pulse
detector and more!

TESTING DIGITAL CIRCUITS SHOULD BE
easy. After all, there are only two voltage
levels involved. If the signal isn’t high,
then it’s low. So your voltmeter or os-
cilloscope should be all that you need,
right? How wrong that is! Working with
digital circuits requires a whole new gen-
eration of test instruments ranging from
the indispensable logic probe up to the
sophisticated logic analyzers and emu-
lators.

We'll show you how to build a device
that’s several digital test instruments
rolled into one. It’s a monitor, breakout
box, comparator, pulse generator, and
pulse detector. It can be used to trou-
bleshoot digital circuits that contain 14-
and 16-pin TTL or CMOS IC’s. And it
makes a great IC tester and trainer.

To use the analyzer for troubleshooting
your digital circuits, you connect the ana-
lyzer to the in-circuit IC using ribbon ca-
ble and an IC test clip. If the analyzer is
being used as a monitor, the logic level of
each pin is displayed by an LED right next
to a pictorial pinout of the IC. Each pin of
the IC is accessible at the analyzer for

signal injection or simply for observation.
That combination is hard to beat—it’s cer-
tainly better than tilting your head, hold-
ing a databook open with your elbow, and
jabbing spasmodically with a logic probe
on what may very well be pin 10.

The analyzer gives you a remarkably
simple way to troubleshoot an in-circuit
IC. You can compare the outputs of the IC
operating in-circuit to an IC of the same
type that you know to be good. The good
IC is inserted in the analyzer, and the
power and input pins are connected to-
gether using slide switches, while the out-
puts are compared using EXCLUSIVE OR
(xor) gates. If the LED’s remain off, the
in-circuit IC is good. It’s as simple as that.

The analyzer can also be used to check
IC’s before installation. Slide switches are
used to set logic levels on appropriate
pins, while the built-in pulse generator is
used to inject single or multiple pulses.

A look at the circuit

The IC analyzer is made up of four
main parts: the power feed, a pulse gener-
ator, a pulse stretcher, and a set of 16 pin-

monitor circuits. To explain the circuit
operation as clearly as possible, we will
discuss those sections separately.

The schematic of the power feed is
shown in Fig. 1. When testing in-circuit
IC’s, the analyzer gets it power from the
circuit under test, through socket SO6. If
that input voltage is higher than seven
volts, S18 must be switched to supply 5

D1
,INgoo2 Vec
e
€32
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TANT.
02 5V
IN +V
Viow O gz I} iciz [0 i
+ 7805 |715v S18
—~ |C
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TANT.

FIG. 1—A POWER-DISTRIBUTION CIRCUIT is
used so that the LED'’s can have their own sup-
ply voltage if necessary.
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volts to the LED's. Otherwise, the current
through them will be too high.

Supply voltage V| oy is 0.8 volt less
than V. and powers the XoRr gates and
the flip-flops used for the individual pin-
monitor circuits. The voltage is derived
through D2 and is filtered by C17. This
provides a high threshold voltage of 2.1
volts during 5-volt operation (which is
necessary for TTL). The rest of the cir-
cuits operate between 5 and 15 volts DC.

A block diagram of the pin-monitor
logic is shown in Fig. 2, while the sche-
matic is shown in Fig. 3. Since the ana-
lyzer can be used to examine 16-pin IC’s,
it must contain 16 pin-monitor circuits.
Instead of showing the circuit 16 times,
we have shown it once and have used
lettered subscripts. Although that is dif-
ferent from what we normally do in Ra-
dio-Electronics, it should serve to make

0 w TIME
INOQ PR DELAY

LATCH

RESET
PULSER
517 LEDT- //"

LED16
0sc

FIG. 2—THE PIN-MONITOR CIRCUIT is shown
here in a block diaaram.

R3 Ve
15 MEG 4
-"""
D3 < RS } 108-
INatag 3 100K %Fzs 5
Bl
Ll
100pF EE Rl
503 i
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FIG. 5—SCHEMATIC OF THE PULSE STRETCHER. LED17 will light on both positive and negative

transitions.

the circuit clearer. When referring to those
parts, we'll use an “N”" subscript. In Fig.
3, of course, N=1. (Since the xor gate
and S-R flip-flop are sections of IC’s, we
couldn’t do that. So we’ll mention here
that the xor gates in the pin-monitor cir-
cuits are contained in ICI, IC2, IC5, and
IC6, while the S-R flip-flops are con-
tained in IC3, IC4, IC7, and IC8.) Just

A B
SOCKETS gl SOCKETS Viow Vi
HEl
47K
ouT )
IN T 1 16
SN AAA S
LA A
Rar ¥ 4070 R
15K
SINGLE_ . =
FROM | PULSE 1
519 - Yy
CONTINUDUS _ 5 s17 R2
100 PPS STORE o VS

FIG. 3—SCHEMATIC OF THE PIN MONITOR CIRCUIT. Note that because this circuit is repeated 16
times in the analyzer, the part numbers use lettered subscripts.

POS.
DET. ¥

ONE-
SHOT

NEG. x Zr

BET LED17

INPUT

FIG. 4—THE PULSE STRETCHER block dia-
gram.

keep it in mind when you go through the
Parts List.

When switch Sy, is in the ouT position,
the logic level on pin Ay, is compared with
logic level on pin By, by the EXCLUSIVE OR
gate. If the two levels are different, the
high output will set a 4043 flip-flop.
Pulses less than 800 ns are considered
glitches and are filtered out by Ry and
Cn:
"A high output from the 4043 flip-fiop

will turn on transistor Q,, and thus the
LED. Resistors R, and Ry isolate and
protect the analyzer circuits while Ry
and Ry limit current flow.

When switch S17 is in the STORE
position, the flip-flop can be reset man-
ually using the puLSER switch, S19. When
S17 is not in the sTORE position, the flip-
flop is continually reset by a 100-pps pulse
train.

Placing Sy, to the N position, connects
pin Ay to pin By, so that an in-circuit IC
can be compared to an out-of-circuit test
IC.

The analyzer has a built in pulse
stretcher and pulse generator. Both of
those functions can be connected inde-
pendently to any pin on the IC under test.
The pulse stretcher will allow a single
pulse or a fast pulse train can be caught
and displayed on a separate LED. It is
highly sensitive to true logic changes but
is immune to low-level noise.

A block diagram of the pulse stretcher
is shown in Fig. 4, and its schematic is
shown in Fig. 5. As you can see, it uses
five of the Schmitt-trigger inverters of
IC9. The DC level on the input pins 13 and
11 of that IC is held midway between the
switching point by R3 through R7, and
diodes D3 and D4.

A negative transition discharges C27
and pulls pin 13 low. The capacitor is then
charged through R3 until D3 conducts.
The time constant of R3 and C27 coupled
to the Schmitt trigger. produces a positive
pulse of sufficient duration to then trigger
the monostable flip-flop made up of RS,
R9, C31 and two inverters, [C9-a and [C9-
b. When triggered, output from pin 4 of
[C9 will go and remain high for approx-
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FIG. 6—THE PULSE GENERATOR block dia-
gram.

imately 50 ms. This output drives the
LEDI7.

Positive transitions charge C28 and
pulls pin 11 of IC9 high. An output blink
of LEDI17 is produced in a similar fashion.
Capacitors C29 and C30 hold the midway
reference voltage constant, while diodes
D6 and D7 isolate the two outputs from
pin 8 and pin 12 of I1C9.

The pulse generator can be used to
change the logic level voltage to the op-
posite state for a short time, overriding
any logic output that is in control. Inject-
ing pulse(s) to stimulate digital circuitry
is indispensable for troubleshooting. The

duration of the pulse is so short that no
damage is done to the output device. The
pulse output can be either a single pulse of
a 100 pps (Pulse-Per-Second) pulse train.

A block diagram of the pulse generator
is shown in Fig. 6, while its schematic is
shown in Fig. 7. The logic level of the
external circuit is sensed through R16,
and is fed to the pata input of flip-flop
IC10-b. When switch S19 is pushed, a
single positive pulse is generated by CI19
and R13, setting flip-flop IC10-a.

A multivibrator that generates a 100-
pps squarewave is made up of R10, C21,
and 1C9-f, a Schmitt-trigger inverter. The
squarewave is fed to anp gate ICl1-c. If
§19 is held closed, C20 charges thru R12
and, after about 2 seconds, turns on IC11-
¢. That allows flip-flop IC10-a to be
clocked as long as S19 is pushed. When
S19 is released, C20 rapidly discharges
thru D5 and RI11. Flip-flop IC10-a resets
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FIG. B—THE PULL-UP AND SHORTING PLUGS
are shown here schematically.
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FIG. 7—SCHEMATIC OF THE PULSE GENERATOR. The generator's output is sent to the solderless

breadboard socket.

PARTS LIST
All resistors Va-watt, 5%

Hﬁ\]"R‘Q‘E, HB]"RB|5_1500 ohms
Rci—Re1s—12,000 ohms
Rpi—Rp1s—220 ohms
HEi—HEiﬁ‘_d‘?OO ohms
Rr1—Rr1g—15,000 ohms

R1, R11, R13, R18, R23—1000 ohms
R2—10,000 chms

R3, R4, R9—1.5 megohms

R5, R6, R15—100,000 ohms
R7—68,000 ohms

R8, R42—R57—150,000 ohms
R10—330,000 ohms

R12—4.7 megohms

Ri4, R17, R24—12,000 ohms
R16—47,000 ohms

R17—12,000 ohms
R19-R22—100 ohms

R25, R26-R41—220 ohms

Capacitors

Ca1—Cais—15 pF, ceramic disc

C17,C20, C32—1.0 p.F, 25 volts, tantalum

C18, C21, C31—0.1 ceramic disc

C19—0.01 ceramic disc

C22, C25-C2s6, C29, C30—0.001 pF, ce-
ramic disc

C23, C27, C28—100 pF ceramic disc

C24—220 pF polystyrene

Semiconductors

IC1,1C2, IC5, IC6—4070 quad ExcLUSIVE
OR gate

IC3-1C4, IC7, IC8—4043 guad 3-state
latches

IC9—4584 Hex Schmitt trigger inverters

1C10—4013 dual D-type flip-flop

1C11—4011 quad nanD gate

IC12—7805 5-volt regulator (TO-220
case) .

Q1-Q16, Q21—2N2222

Q17, Q19—-2N3702

Q18, Q20—2N4275

D1, D2—1N4002

D3-D7—1N4148

LED1-LED17—standard red LED

Other components

S$1-S18—SPDT slide switches

S19—Pushbutton switch, normally open

S0O1, SO2, SO4—wirewrap type, 16-pin
DIP sockets

S03—Solderless breadboard strip (4 < 4)

SO5—ZIF socket

S06—2-pin power connector

S0O7—20-pin single-row female header

Miscellaneous: Main PC board; B-sock-
et PC board; IC sockets, cabinet, DIP
headers for plugs, etc.

The following are available from Dage
Scientific Instruments, P.O. Box 144,
Valley Springs, CA 95252: Plated-thru
PC boards, IC pin-out cards and de-
tailed instructions (order number
IC-18), $30.00 plus $2.00 shipping.
Complete kit of parts less chassis, DIP-
clip cable, and sockets (order number
1C-20), $79.95 plus $3.00 shipping.
Complete kit, includes assembled dip-
clip cable, zero insertion force socket,
even solder (order number IC-22),
$119.00 plus $4.00 shipping. California
residents please add sales tax. Coun-
tries other than U.S.A. and Canada,
please add $8.00.
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FIG. 9—PARTS PLACEMENT DIAGRAM FOR THE MAIN BOARD. Note SO7, the connection to the B-

socket board.

itself by R14 and C24 producing a positive
pulse of a few microseconds. That
positive pulse latches the external circuit
level sensed by IC10-b and, after a slight
delay produced by R17 and C23, drives
NanD gates ICl1-a and IC11-d

If the external circuit is high, the o
output of IC10-b will be high allowing
IC11-a to turn on the negative-drive circuit
containing Q19 and Q20. Conversely, if
the external circuit is low, @ will be high
which will turn on gates IC11-d and IC11-
b, and then the positive drive circuits con-
taining Q17 and Q18.

The final part of the analyzer’s circuit
are two plugs, each of which contains 16
identical resistors mounted on a header
with all resistors connected to a common
lead. The “shorting™ plug uses 220 ohm
resistors while the “pull-up™ plug uses
150K resistors. The schematics of the
plugs are shown in Fig. 8.

Building the IC analyzer

The easiest way to build the analyzer is
to use printed-circuit boards. See our new
“PC Service” section starting on page 81
for foil patterns for a double sided board.

A parts-placement diagram for the
5 X 6Ys-inch board is shown in Fig. 9.
That main board contains all the ana-
lyzer’s active circuitry. (We’ll also need a
second board, called the B-socket board,
but we're getting ahead of ourselves.)

In the author’s prototype, the 18 in/ouT
slide switches determined the front panel
height above this board. Mount a switch
and measure this distance. For the unit
shown, the distance is 0.35 inch. Make
sure that all components that are not sup-
pose to extend above the panel, are in-
stalled no higher than the switches. This
will require careful assembly and selec-
tion of parts. Keep in mind, however, that
you can mount switches to the front panel
and use point-to-point wiring to connect
them to the board. That will make your
component sizes less critical. A cover for
the analyzer is not absolutely necessary,
but you must find some way to protect the
circuitry from shorts or mechanical
damage.

Install the 17 LED’s first. They should
extend above the panel by ' inch, and
their height should be as even as possible.
That can be accomplished by making a

mounting jig. A simple strip of aluminum
3% inches long and Y4 inch high can be
placed between the LED leads before sol-
dering. After soldering, the strip is re-
moved, leaving the LED’s at a uniform
height.

The two “A” sockets, SOl and SO2,
must also be installed about ¥4 inch above

EDS0RYSNSSORRNEEEERY

span

S03 S04

FIG. 10—THE B-SOCKET BOARD parts place-
ment. Note that SO3 is a small solderless bread-
board socket.

the PC board so that they protrude about %%
inch above the panel. Wire wrap IC sock-
ets have the necessary pin length for such
above-board mounting. Excess pin length
should be trimmed even with the bottom
side of the board.

continued on page 101
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PC Doards

Making a double-sided PC board can be child’s play when compared
to designing the board's layout. Here are a few hints to make your design easier.

ALL ELECTRONIC DESIGNS, FROM THE SIM-
plest light dimmer to the most sophisti-
cated satellite, go through the same three
basic stages of development. First, the
idea must be thought up, the circuit must
be wired up, and then everything must be
finished up.

All the electronics technology in the
world can’t help you much with the first of
those. Coming up with an idea is always
the most difficult step.

Wiring up the circuit on a breadboard is
pretty much standard fare. If your design
is sound, any problems that crop up in the
breadboard stage can usually be corrected
without too much difficulty.

Finishing up a design, however, can be
almost as difficult as thinking up the idea.
In this article, we're going to concentrate
on the most difficult part of finishing up a
design: laying out the PC board.

ROBERT GROSSBLATT

The same advancements in IC tech-
nology that simplified the circuit design
have made printed-circuit design more
difficult. Reducing the component count
of a circuit to ten IC’s and two resistors is
great in electronic terms. But any notion
you might have of getting it all on a single-
sided board should be thrown out the win-
dow. Modern electronic design means
double-sided (or even multilayered) PC
boards. That unalterable fact has led to a
resurgence of point-to-point wiring—an
ancient construction technique that PC
boards were supposed to replace! You
can’t whip out a PC layout for a double-
sided board with quite the same mad
abandon as a single-sided one. There’s no
getting around the fact that the job is more
complex and will take a lot more time,
attention, and planning to do properly.

To illustrate the process of making a PC

board, we need a sample circuit. The cir-
cuit we'll use is one that generates a time-
base and calculates the rate of an input
signal. The circuit’s function isn’t really
important to us here; we just need some
example to start with.

The schematic of the circuit we’ll use as
an example is shown in Fig. 1. (Ediror’s
Note: You may recognize the circuit as a
subsystem of the heart-rate monitor pre-
sented in the September 1982 issue of
Radio-Electronics.) Again, don't bother
yourself with the details of how the circuit
works. All that's important to us is how to
design a PC board.

You can’t design a PC board just from
the schematic. You have to make a block
diagram first—you’ll use it as a starting
point for your board design. Even if you
made a block diagram before you started
your schematic (which you should do),

G861 HIaW31d3s
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FIG. 1—THE SCHEMATIC OF THE CIRCUIT we'll be using as an example. Don’t worry about what the

circuit does or how it works.

you'll want to do another one so that you
can include IC numbers, etc., as shown in
Fig. 2.

Getting started

There are lots of ways to generate dou-
ble-sided layouts, but all methods have
one common goal: to make sure that reg-
istration is maintained between the two
sides of the boards. The method we’re
going to describe will give you the high
precision that you need while still taking
into account the realities of dealing on a
home workbench. The supplies you’ll
need are listed in Table 1. You can find
them at any good drafting supply store—
except, possibly, the last item.

TABLE 1—SUPPLIES FOR PC
BOARD LAYOUT

1. Non-Repro Blue pencils for drawing
in the layout. 2. A pad of ten-to-the-inch
graph paper. 3. Several erasers of various
sizes and shapes. 4. A good pair of draft-
ing dividers. 5, Large, clear plastic tri-
angles. 6. A ruler with Yo inch markings. 7.
The actual components you planto puton
the final board. 8. Printed circuit board
graphic aids (doughnuts, tape, etc.) 9.
Transfer type lettering to label compo-
nents on the board. 10. A roll of stick-on
registration marks. 11. A bottle of correc-
tion fluid. 12. A lot of patience.

Your success with a double-sided
layout—or a single-sided one, for that
matter—depends on how well you under-
stand the particular requirements of your
circuit. Current draw, spiking, generation
of heat and RF, etc. will determine how
you go about routing the traces on the
board. Before you start, you should ask
yourself:

1. Do some sections require high cur-

rent?

. Is RF handled on the board?

. Will some components get un-
usually hot?

4. Is there current spiking?

5. Does the final board have to be a

particular shape?

6. How is the board I/O going to be

handled?

7. Et cetera.

Of all those considerations, the seventh
is the most important because each circuit
has its own set of operating peculiarities.
A workable layout depends on knowing
what your circuit wants and doesn’t want.
The chances are that if your breadboard
version is working, most of those ques-
tions have already been answered. But be
careful. We've seen PC boards that were
total clones of the breadboard—but the
circuits built on them did nothing but
drain the battery. Problems due to such
things as inductance, heat transfer, and
crosstalk won’t show up in continuity
checks. There are few things in life more
frustrating than a PC layout that connects
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the right traces to the right pins of good
components...but doesn’t work.

What to do first

Once you've decided on the size and
shape limitations of the board, you're
ready to start planning the actual layout.
Draw an actual-size outline of the planned
shape on a piece of graph paper. You
should use graph paper with 0.1-inch
spacing. It's a perfect guide because all
the components you’ll be using—except
for some oddball parts and edge con-
nectors—are based on 0.l-inch spacing.

If your I/O has to appear at a particular
place on the board, now is the time to
draw it in. The same is true with LED's,
and any other indicators that you might be
using. At this point, don’t worry about
which of the connectors go where; you
can take care of that later. All you want to
do now is decide on the general topogra-
phy of the layout.

After you decide on the position of all
the components that have to be at par-
ticular places on the board, it's time to
decide how all the rest of the components

" should be laid out. You can not simply

place the parts anywhere on the board you
like; there are two types of considerations
to help you decide how to lay things out.
The first is electronic, and the second is
aesthetic.

Components that are part of a sub-
system should be physically close to each
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FIG.2—A BLOCK DIAGRAM OF YOUR CIRCUIT is essential if you want to make an orderly layout. Even

if you drew one before drawing your schematic, do it again, including IC numbers, etc.

other. There are probably quite a few of
interconnections between the parts of a
subsystem, so the PC pattern is going to
be much easier to generate if those parts
are grouped together. Some sections of
your circuit may draw excessive amounts
of current, require physical RF shielding,
or something else that would dictate their
position on the board. We can’t give you a
full list of considerations but we can give
you a general guideline: When in doubt,
do! In other words, if you're not sure
whether components have to be near each
other and it won’t hurt anything to do it,
go ahead and do it!

The second type of consideration is just
good practice: The components should ei-
ther face in the same direction or be exact-
ly perpendicular to each other. It’s much
easier to connect common pins along even
rows of IC’s. You'll also find it easier to
keep track of component groups, and, in
general, the board will look a lot better.

The best way to group the components
is by function, and the best guide for that
is the block diagram you’ve made (or
should have made) of your circuit. Using a
block diagram makes it a lot easier to
delegate board space and to lay out the
traces a section at a time. Doing it section
by section is going to make it much easier
when a part of the design has to be re-
vised.

As you draw each component on the
board, keep the 1C’s ar least three tenths
of an inch apart. You should really start
with a much greater distance; it can al-

FIG. 3—ONLY THE CIRCUIT I/O is drawn in to start. Any other circuitry that has be near the edge of the
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ways be reduced later. Remember that
nothing you’ve done at this stage of the
game is carved in stone. The drawing
you've made does three things: It shows
whether all the components fit on the
board, it serves as a guide for the final
layout, and it tells us how to route the
traces for each section.

Knowing how to route the traces is par-
ticularly important because of the ap-
proach we have to use in doing the final
layout. You can’t assume that your final
layout will look anything like your first
layout. The only sensible approach is treat
each section as a separate circuit, with
connections for power, ground, input, and
output. Your first layout, however, gives
you a general map of the final board, so
you at least know in which direction to
route the traces. Designing the power-sup-
ply section of the board with all the traces
coming off to the left is useless if the rest
of the circuitry is to the right!

The actual layout

The first step in doing the actual layout
is to get a piece of graph paper at least four
times larger than the board. That’s be-
cause we're going to draw both sides of
the board on the same piece of paper and
we're going to work double-size. When
you're doing a single-sided layout, there’s
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board should be drawn in also.
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usually enough room for a bit of slop and
actual-sized layouts are possible. But
double-sided layouts require a degree of
precision that’s impossible unless you
work at least double size. And even that
may not be enough for a really tight
layout. Some boards need a pattern so
complex that everything will have to be
redone three or four times the actual size.
It’s not necessary to make that decision
immediately because it soon becomes evi-
dentif you have to go up in magnification.

Take the graph paper and draw a hori-
zontal line across the middle using as fine
a black pen as you have. That line will
serve as the baseline for the layout. Find
the line on the graph paper that’s a half an
inch (five divisions) below the baseline.
That’s where you will draw the top edge of
your board’s bottom (solder) side. Now
go up a half an inch from the baseline and
draw a line to represent the top edge of
your board’s top (component) side. Once
you have those lines located, you can draw
a double-sized outline of both sides of
your board with the same black pen you
used to draw in the baseline.

You can use the divisions on the graph

paper as a guide for locating the other
edges of the board, but be careful: Some
graph paper isn't as accurate as it looks!

The secret to a successful double-sided
PC layout can be summed up in one word:
registration. By dividing the graph paper
into two sections, we've effectively un-
folded the PC board so we can look at the
top and bottom of the board on the same
sheet of paper. In order to keep registra-
tion on the PC layout, we have to be able
to exactly locate corresponding points on
the top and bottom. Registration errors at
this stage of the game are going to be
harder to correct further along.

The only way to guarantee the registra-
tion when we're locating the same points
on the top and bottom of the board is to
transfer the distance from the baseline
with a pair of drafting dividers, which you
can see in Fig. 3. Let’s get to work and
start the layout of the board so we can see
how it’s done.

There’s no hard-and-fast rule for decid-
ing which part of the circuit to start with.
We found the least amount of grief is
caused by beginning with a section that
has to directly handle some of the I/O on
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FIG. 4—A DOUBLE-SIZED LAYOUT showing the component placement. You can normally expect to

change this layout as you go on.

the board—display drivers, power sup-
plies, etc.

One good choice is to start with some
components that have to look at signals
that are fed in from off the board. That
includes things like switch circuitry, key-
board decoders, bus signals, and so on.
As you start doing the layout, you'll find
that the real estate around the edge of the
board is valuable property. With that in
mind, take another look at the actual-
sized placement diagram you’ve already
done. Now is the time to move stuff
around. It's a lot harder later on.

By this time you should be looking at
something like Fig. 4, the double-sized
PC outline on the graph paper. You can
see that the 1/0 and IC placement have
already been drawn. Draw in the solder
pads for the I/O on the foil (bottom) side
of the board using a non-repro blue pen-
cil. Using the dividers, locate the SAME
points on the component (top) side of the
board, draw the pads in there, and then
draw an outline of the actual component.
Measure the size of the device and don’t
forget that we're working at twice the ac-
tual size

We’re drawing in the components so
we can keep track of the available space
on the top side of the board. When we start
routing traces there, we're going to be
doing some fancy navigating to keep the
traces from running into IC’s, resistors,
and so on. As we keep adding compo-
nents to the layout, we’ll be doing that as a
matter of course. Every time we put a pad
on one side, we're going to draw it on the
other side as well. And we’ll be doing all
the drawing in non-repro blue until the
final design is done. The last step will be
to go over everything in black—either
with a pen or any of the stick-on graphic
aids.

Routing the traces

As you can see in Fig. 4, there are six
/O connections on our board. Those
edge-connector fingers are placed in the
middle of one side because of size and
space requirements on the motherboard to
which this board connects. Three of the
card-edge fingers go directly to two IC’s
on the board, so those two IC’s are a good
place to start.

As you start drawing traces, try to keep
them as straight as possible. If you have to
change direction, use drafting tools and
make the angles definite rather than free-
hand curves since this is going to make it
much easier when you actually tape up the
final layout.

That’s all we have room for this month.
In the concluding part of this article, we
will give you some more guidelines that
can help make designing a double-sided
board much easier. We'll also show you
some of the pitfalls that can crop up in
doing the design, and how to best avoid
them. R-E
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COMB FILTERS for your TV

Learn all about comb filters, how they work, and how they can be used to improve the

P t 2 LAST TIME, WE COV-
ar ered some of the basic
principals behind the comb filter. We also
looked at two devices, the PW600 and the
TDA3301, that could be used to imple-
ment such a device. This month we’ll take
things one step further and show you an
experimental NTSC decoder you can
build that uses comb filter techniques.

An experimental decoder

The schematic diagram for our experi-
mental decoder is shown in Fig. 11. The
NTSC input of 1-volt P-P, negative sync,
is AC coupled by a 10 pF capacitor (C1) to
a voltage divider (R1, R2) which supplies
a DC bias of 3.4-volts to the PW600 in-
put, pin 3.

A 3.58 MHz color-burst reference,
taken from the TDA3301 crystal os-
cillator, is applied to pin 7 of the PW600.
The amplitude of that signal is 0.8-volt P-
P, which was found to be just the right
amount to run the PW600. It was neces-
sary to place a 27-pF capacitor (C5) di-
rectly across pins 7 and 8 of the PW600 to
ensure system lock-up. For the color- bur-
st reference. the PW600 and TDA3301 are
connected in a loop. The PW600 requires
alocked 3.58-MHz burst to correctly sep-
arate the chroma signal, and the TDA3301
requires a correctly separated chroma sig-
nal to lock on the 3.58-MHz burst refer-
ence. The two essentially get together by
bootstrapping the burst reference. Adjust-
ment of the 3.58-MHz crystal tuning ca-

performance of your video system.

NEIL W. HECKT

pacitor was initially critical, and the
inclusion of C5 greatly accelerated the
loop capture and made tuning of the crys-
tal capacitor far less critical.

The luminance output, which is taken
from pin 15 of the PW600, has a DC bias
of 7.5-volts. An emitter follower (Q1) was
included as an impedance match to the
TDA3301. The 1000-ohm potentiometer
(R6) in the emitter circuit serves as a lumi-
nance level preset and should be adjusted
to produce a l-volt P-P input at pin 37 of
the TDA3301.

The chrominance output, which is
taken from pin 1 of the PW600, has a DC
bias of 4.7-volts. A PNP emitter follower
was used to buffer the chroma output of
the TDA3301. It is AC coupled to a 1000-
ohm potentiometer, which serves as a
chroma level preset and should be ad-
justed to provide 100-mV P-P at pin 1 of
the TDA3301.

That is all there is to connecting the
PW600. Just that much of the circuit
could be added to any color-TV set to gain
the improvements of the comb filter. A tap
off the video detector, after the sound trap
(which provides Y4-to 1-volt P-P negative
sync video), can be connected to the
NTSC input. The luminance and chromi-
nance outputs could then be connected to
the normal luminance and chrominance
inputs of whatever color-processing cir-
cuits are contained within the set. The TV
set must also supply the needed voltages
(—10 and + 24 volts DC).

The PW600 comes factory-adjusted;
however, if adjustments are needed, there
are three that can be made. Those are
shown in Fig. 12. To couple the circuit to
an oscilloscope, loop one turn of wire
around C23 on the module, and connect
the free end to the scope. The three adjust-
ments involve L6, L10, and C,,; (once
again, those are part of the module itself);
the positions of those components are
shown in Fig. 12. Adjust L6 and L10 for
the maximum signal at 10.74 MHz; adjust
C p; for minimum P-P horizontal sync as
shown. For best results, any adjustments
should be made in small increments, no
more than a quarter turn at a time.

The TDA3301 provides a 3-volt P-P in-
verted luminance output at pin 35. One
half of that is coupled to pin 36, which
sets the value of luminance in the RGB
outputs. The three-volt signal is also ideal
to run a sync separator.

The three-volt output is AC-coupled to
the base of a common-emitter transistor
switch (Q8) that acts to clamp the
positive-sync tips to slightly above
ground. The transistor then acts as a
switching amplifier, conducting for the
sync tips only. The output is a squarewave
representing the sync portion of the in-
coming luminance.

An MM74C221, dual one-shot (IC3),
produces the sandcastle pulse. (Sandcas-
tle pulses are used in color sets for black-
level clamping of the luminance signals,
burst keying, blanking, and chrominance
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FIG. 12—IF THE PW&00 requires adjustments, they can be made as shown here.

HORIZONTAL
SYNC

BLANKING .
(IC3-b) | | ]
BURST GATE 7= ,' = s
(IC3-a) 39 oo
3.5V
SANDCASTLE

FIG. 13—THE HORIZONTAL SYNC, blanking,
and burst gate pulses are used to derive the
sandcastle pulse.

channel gating.) On the leading edge of a
horizontal-sync pulse, IC3-b triggers,
producing a 10-ps horizontal-blanking
pulse. On the trailing edge of the horizon-
tal-sync pulse, IC3-a triggers, producing
a 3- to 4-p.s burst-gate flag. The two one-
shot outputs are added by R46 and R47 to
produce the sandcastle (see Fig. 13).
When neither one-shot is running (during
active display time), the voltage at pin 27
of TDA 3301 is zero. When the blanking
one-shot fires, the 12-volt output is divid-
ed by the resistors to produce a 3.5-volt
blanking level at pin 27. When the burst
one-shot fires, the blanking one-shot is
still running. The voltage at pin 27 is then
12 volts. The specified blanking and burst
thresholds of the TDA3301 are 2.3 volts
and 7.5 volts.

An NES556 dual timer (IC4) is used as a
horizontal-oscillator/ — 10-volt power
supply (IC4-a) and vertical-blanking one-
shot (IC4-b).

Looking first at IC4-a, it is a free-run-
ning relaxation oscillator with a frequen-
cy of about 15,734 Hz. That frequency is
set by R55, R56, and C36. The output
from pin 5 has substantial current drive
capability, and runs a “charge-pump” cir-
cuit composed of C37 and C38 and two
IN4000 diodes (D1 and D2). The output of
that circuit is approximately — 10-volts
DC, which is used to satisfy the PW600’s
— 10-volt DC power requirements. The

oscillator is designed to be free-running
so that that voltage will be generated with
or without an input signal. The oscillator
output is synchronized with the horizon-
tal-sync signal via a 100-pF differentiat-
ing capacitor (C35) that instantaneously
reduces the threshold voltage of the 556
timer at the leading edge of the horizon-
tal-sync pulse. That is done so that any
noise generated would tend to appear dur-
ing horizontal blanking.

The other half of the 556, IC4-b, is
connected as a one-shot. It is triggered by
a conventional vertical-sync integrator
(R57, R58, C39, and C40).

Since vertical sync is not required by
the television monitor, why bother to de-
tect it at all? The TDA3301 has a beam-
current limiting circuit built in that sam-
ples only during vertical blanking. With-
out a vertical-drive input, the IC’s output
amplifiers assume an over-current con-
dition and refuse to output anything. The
TDA3301 can have the vertical blanking
applied either to pin 27 as a super sand-
castle pulse or directly to pin 28. For this
circuit, we chose to apply it directly to pin
28 as that was the simplest method.

Two ferrite beads were required on the
+12-volt DC supply line to the 556 in
order to eliminate noise from the video
output.

The sync output-amplifier is an emitter
follower (Q7). Divider resistors R50 and
R51 limit the output to about 5 volts P-P,
which is suitable for most computer RGB
monitors.

Oscillator and chroma section
Normally, the crystal oscillator con-
sists of a crystal between pins 11 and 12,
and a 12-pF capacitor from pin 12 to
ground. The TDA3301 will operate with-
out adjustment to the oscillator even when

using low-grade crystals; however, it is
necessary to “tap’’ the 3.58-MHz sine-
wave from the oscillator in order to drive
the PW600. Emitter-follower Q3 is con-
nected to pin 12. Since the resulting shunt
capacitance of the emitter follower is un-
known, a 5-60-pF trimmer capacitor
(C12) is placed in series with a 27-pF
capacitor (C11) to limit its range to a value
of about 4- to 18-pF.

Normally the delay-line driver outputs
(pins 3 and 4) are used to drive a PAL
delay line to generate the U and V (color
demodulator) inputs (pins 7 and 8). In this
application, the collector of the delay line
driver (pin 4) was connected to + 12-volts
DC, and an emitter load of 1000 ochms was
placed in the driver emitter-circuit (pin 3),
converting it to an emitter follower. The
chroma information at pin 3 was then AC
coupled to the U and V inputs by C2I.
That operates the color demodulators in
the R—Y, B—Y mode.

On-screen display inputs

The on-screen display inputs are termi-
nated in 75-ohm resistors. The high-speed
blanking input is DC coupled and has a
threshold of 0.7 volt. The RED, GREEN,
and BLUE inputs are AC coupled and ac-
cept inputs of 0.7 to 1.0 volt P-P. Each of
those inputs has a 9-MHz bandwidth.

Control section

The brightness, contrast, hue, and sat-
uration inputs are all derived from similar
circuits composed of 18K dropping re-
sistors and 10K potentiometers. Those
provide approximately zero to five volts-
DC to each of the inputs.

The effective range of the brightness
input is 1- to 4-volts DC, the contrast input
1- to 4.5-volts DC, the hue input 2- to 4-
volts DC, and the saturation input 0.2- to
4.5-volts DC.

Output section

The output stages consist of emitter fol-
lowers (Q4, Q5, and Q6). The TDA3301
expects to see a feedback voltage of about
one half its output. Resistor networks
such as R31/R32 divide the outputs by 2.
The feedback is taken from the output of
the emitter followers. Those provide
about two-volts P-P maximum when ad-
justed to full level. Note that there is about
a two-volt DC bias on the outputs. If the
monitor to be driven has direct-coupled
inputs, it may be necessary to add
10.F/10-volt electrolytic capacitors in se-
ries with the outputs. The vast majority of
monitors are AC-coupled, however.

Normally a delay line would be con-
nected between pins 35 and 36; however,
the PW600 unit does not require a delay
line. The normal function of the lumi-
nance delay line is to compensate for the
delay introduced by the chroma bandpass
filter. There is no equivalent filter in a
comb-filter system.
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FIG. 14—THE AUTHOR'S P;ROTOTYPE. Here is the author's version of the circuit shown in Fig. 11.

Building the decoder

Figures 14 and 15 show the completed
decoder. The TDA3301 and its associated
circuitry were mounted on a piece of per-
forated construction board. The layout of
the board is not critical. As usual, we
recommend using IC sockets. The board
and the PW600 were mounted on a home-
made chassis made from scrap copper-
clad solid stock. Once again, that is not
critical, so the board and the module can
be mounted in any enclosure that is con-
venient.

Completely wire the TDA3301 and
supporting circuits before connecting the
PW600. The TDA3301 and supporting
circuits can be fully tested without the
PW600 installed. -

Checkout
Before installing any of the socketed

FIG. 15—INTERIOR VIEW of the NTSC decoder. The author mounted the P

chassis made from scrap stock.

x
RV, "

IC’s, run a preliminary power-supply
check. With 24-volts DC applied, check
the output of IC1 for + 12-volts DC. Next,
install IC4. Check for —10-volts DC
across C38.

Next install IC2 and IC4. Connect a
jumper from the junction of Rl and R2
(which will connect to pin 3 of the
PW600) to the open end of R3 (which will
connect to pin 15 of the PW600). That
uses the network of RI/R2 to bias the
emitter follower QI and couples video to
the TDA3301 for luminance and sync
tests.

Apply 1 volt P-P video from a color-bar
generator or videotape player to the NTSC
input. For a videotape player use the
frame-freeze mode to provide constant
waveforms for the oscilloscope.

Adjust the luminance preset (R5) for 1
volt P-P at pin 37 of the TDA3301. (That

W600 and the board on a

will have to be readjusted after installing
the PW600.)

Check for approximately 3.5 volts P-P
inverted video at pin 35. Check for de-
tected sync at the collector of Q8. Check
for proper sandcastle waveform at pin 27
of the TDA3301.

Assuming everything is satisfactory
thus far, adjust the horizontal hold con-
trol, R55, until the horizontal-drive signal
at pin 1 of IC4 is locked to the horizontal
sync. If there are any problems, check the
appropriate wiring for errors.

Next, adjust the vertical-blanking con-
trol, potentiometer R60, to produce a
pulse width of approximately 200 s at
pin 28 of the TDA330I.

Adjust the brilliance (R19), contrast
(R22), hue (R25), and saturation (R28) to
half range. Adjust the RED (R33), GREEN
(R36), BLUE (R39), and sync (R52) con-
trols to full range. You should now ob-
serve positive video waveforms at the
RED, GREEN, and BLUE outputs and ap-
proximately 5 volts P-P sync at the sync
output.

Adjust the rRep (R33), GREEN (R36),
and BLUE (R39) levels to | volt P-P output
each. That will set the RED, GREEN, BLUE
drive levels equal so that white should
result. If a TV monitor is connected to the
RED, GREEN, BLUE, and sync outputs, a
Black-and-White picture should be visi-
ble.

Finally, check for an approximately
0.8-volt P-P, 3.58-MHz signal at the emit-
ter of Q3.

If all is fine, it is now time to connect
the PW600. Once that is done, apply
power and check for + 24-volts DC at pin
11 and —10-volts DC at pin 9. Check fora
luminance signal at pin 15 and a chromi-
nance signal at pin 1. If the signal source
is a colorbar generator, the waveforms are
predictable and should be similar to those
shown in the schematic (Fig. 11).

Adjust R5 for 1 volt P-P at pin 37 of the
TDA3301, and adjust R6 for 100 mV P-P
chrominance at pin 1 of the TDA3301
color demodulator.

Connect a color-TV monitor to the
RED, GREEN, BLUE, and sync outputs and
adjust CI2 for color lock. Adjust the bril-
liance, contrast, hue, and saturation con-
trols as you would on any color-TV set.
You should now have an excellent picture
and alignment is complete.

If the TDA3301 is not phase-locked to
the color burst, the outputs at pins 1 and 15
of the PW600 will not be distinct on an
oscilloscope. Adjust C12 until they ap-
pear as clean luminance and chrominance
signals.

That completes the construction and
adjustment of the unit. For the best possi-
ble picture, use the circuit with an RGB
color monitor—such as those used in
computer applications—that has very
wide bandwidth video amplifiers with no
sound or chroma notch filters. R-E
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DESIGNING WITH
DIGITAL IC’S

This month we learn more about flip-flops, and how they can be
combined to form shift registers.

JOSEPH J. CARR

P t LAST TIME WE LEARNED
ar about some basic flip-
flops. As we saw then, a flip-flop is a
bistable device. meaning it can remain in
either of two output states (set or reset). In
the set state, the @ output is high, and G is
low.

There are four kinds of S-R flip-flops:
NanD-logic S-R flip-flop, Nor-logic S-R
flip-flop, clocked S-R flip-flop, and mas-
ter-slave S-R flip-flop (also called a load/
transfer flip-flop). The NAND and NOR S-R
flip-flops are similar to each other, except
for the “polarity” of the inputs (NAND-
logic uses active-low inputs, while NOR-
logic uses active-high inputs). In both
types, a brief active signal to the s input
forces the set condition, while a brief ac-
tive signal to the r input forces the reset
condition.

The clocked S-R flip-flop is an S-R flip-
flop that uses a third input called clock.
(Since the clocked S-R flip-flop is fash-
ioned from NAND gates, its inputs are al-
ways active-high.) The clock input must
be high before the circuit will respond to
signals at the r and s inputs.

The master-slave (or load/transfer) flip-
flop is another special case of S-R flip-
flop. In that type of flip-flop, the R and S
signal commands are stored in the flip-
flop when the clock is low, but do not
affect the output state until the clock input
goes high. The clock input on that type of
flip-flop is sometimes called the LoAD/
TRANSFER or L/T input.

The T flip-flop

The T flop-flop, shown in Fig 1, is a
cross-coupled master-slave flip-flop. In
that circuit, the clock input is renamed the
T input (for toggle). The T flip-flop is used
primarily for binary division (divide-
by-2). That is, the frequency of the output
is exactly half the frequency of the T-input
signal. That action occurs because the
output of a T flip-flop changes only on the
negative-going transition of the input sig-
nal (i.e. when the T-input makes a high-
to-low transition).

J-K flip-flop

The equivalent circuit of a J-K flip-flop
is shown in Fig. 2; the schematic symbol
for that device is shown in Fig. 3. Note
that that device is essentially a T flip-flop
that uses cross-coupling though NanD
gates. The “free” inputs of the two gates
become the J and k inputs of the flip-flop,
while the T-input is once again designated
as a clock input (or cLK).

The J-K flip-flop has two different
modes of operation: clocked and un-
clocked. In the clocked mode output state
changes are synchronized with the clock
signal. All action occurs on the negative-
going (high-to-low) transition of the clock
signal. If both 5 and k are low (i.e. logic
0), then no change occurs on clock line
transitions. If 1 is low, and k is high, thena
negative-going transition of the clock line
forces the @ output low and @ high (that is
a “‘reset” condition). If 1 is high, and K is
low, then a negative-going transition of
the clock line forces @ low and @ high (this
is a “reset” condition). Finally, if both 3
and K are simultaneously high, then the J-
K flip-flop will perform binary division in
a manner similar to the T flip-flop (in
other words, the output frequency will be
one half of the clock frequency).

In most cases, the levels applied to the s
and K inputs are quasi-fixed (for instance,
in a binary divider 5 and k are always
high). But don’t be afraid to use the pre-
ceding rules in a dynamic manner. By
doing that, you can perform circuit func-
tions that are not immediately apparent
from a quick reading of the preceding.

The unclocked mode makes use of the
preset and preclear inputs shown in Fig. 3.
In the unclocked mode, the J, K, and cLk
inputs are ignored. Instead, the preset and
preclear inputs are used to set the output
of the device. Assuming that the inputs
are active low, as is indicated in the di-
agram, applying an active low to the pre-
set input forces o high and G low, while
applying an active low to the preclear in-
put forces @ low and G high. Note that in
most (but not all) cases, the preset and

5,0 S 5 Qg
~CLK —CLK
R O R a R a 0y

e

FIG. 1—TWO MASTER-SLAVE S-R flip-flops can
be connected to form a T flip-flop.

L

e —— |
fo—=x1 ) ¥
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FIG. 2—SCHEMATIC DIAGRAM of a J-K flip-flop.
Note that the heart of the circuit is an S-R flip-
flop.

FIG. 3—SCHEMATIC SYMBOL for the J-K flip-
flop.

preclear inputs are active-low.

It is good practice to tie unused inputs
to the inactive state. For example. active-
low preset and preclear inputs should be
tied high when not used. That practice is
used to prevent noise from triggering the
input and thereby producing incorrect re-
sponses.

Note that signals applied to preset and
preclear are momentary unless the design
intent is to preclude response to other sig-
nals for awhile. The output changes,
however, remain even after the preset/pre-
clear input signals are removed.
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FIG. 4—J-K FLIP-FLOPS can be connected in
series to obtain division by a factor greater than
two. This two-flip-flop circuit, for example,
provides division by four.

INPUT R 1l ———— 2,

CLOCK

FIG. 5—THE ACTION of a D flip-flop makes it
useful as a data latch, or one-bit memory.

a
CLK

}

FIG. 6—THE SCHEMATIC SYMBOL for a D flip-
flop.

We can cascade J-K flip-flops to obtain
division by something other than two.
Figure 4 shows two J-K flip-flops con-
nected in series; that is, the @ output of the
first flip-flop drives the cLk input of the
second flip-flop. Since all 1 and x inputs
are tied high, the flip-flops both act as
binary dividers. The frequency of the
squarewave at the @ output of the first flip-
flop will be one-half the input frequency,
while the frequency of the squarewave at
the  output of the second flip-flop will be
one-fourth the input frequency. The chain
can be extended further, with each addi-
tional flip-flop stage producing a further
divide-by-two factor.

The D flip-flop
The basic D flip-flop is shown in Fig. 5;
the schematic symbol for that device is

shown in Fig. 6. Asis shownin Fig. 5, the
D flip-flop is basically a clocked S-R flip-
flop where r and s inputs are fed from a
common line, but, through the use of an
inverter, are out of phase with each other.
This common input line is designated the
Data or p input.

Operation of the D flip-flop is simple:
The signal present at the p input is trans-
ferred to the @-output when the clock sig-
nal is active. In most D flip-flops, includ-
ing the one shown in Fig. 5, the clock is
active-high. In such a flip-flop the data
transfer takes place when the clock signal
goes high.

The characteristics of a D flip-flop
makes it useful as a data latch (i.e. a one-
bit digital memory). That’s because sig-
nals input to the device during the interval
when the clock is active remain at the ©
output even after the clock signal has be-
come inactive. Also, input signals during
the interval when the clock signal is inac-
tive do not affect the @ output. As a result,
the data is said to be “latched”.

Shift registers

Figure 7 shows an application of the D
flip-flop: a shift register. The particular
circuit shown in Fig. 7 is a five-stage serial
input shift register. That circuit can output
atQl, Q2, Q3, Q4, or Q5 (parallel), or can
provide a serial output.

Note in Fig. 7 that the p inputs and @
outputs of each flip-flop are connected in
series, while the clock lines are all con-
nected together. Thus, data presented to
each register’s input is shifted one stage to
the right each time the clock line goes
active.

An example of shift register operation
is shown in Fig. 8. When the first clock
pulse occurs (Fig. 8-b), the input to the
first flip-flop in the register is high (Fig.
8-a), so output QI goes high (Fig. 8-c). At
the second clock pulse, the input is low
(and remains low) so a low is entered into
the system. Output QI goes low, and the
high that had been at QI is transferred to
output Q2 (Fig. 8-c). At the third clock
pulse the high on Q2 is transferred to Q3
(Fig. 8-d), the low on QI is transferred to
Q2, and the low on the input is transferred
to Q1. That process continues such that on
each subsequent clock pulse, the original
high is shifted one stage to the right until it
has passed through the entire register.

a w2 a3 a4 as
[ I T L
INPUT O D a0 af= o+ al*{p  a}-4-OSERIAL
OUTPUT
ok | How | Howk o | Aok | oHewk
CLR CLR cl CLR CLR
RESET O . i 1 ! i
CLK O

FIG. 7—A SERIAL-IN/PARALLEL-OUT shift register can be fashioned by connecting D flip-flops in

series as shown.

Shift register types

Shift registers are catagorized accord-
ing to their input/output scheme. Typical
types include Serial-In/Serial-Out (SISO),
Serial-In/Parallel-Out (SIPO), Paral-
lel-In/Serial-Out (PISO), and Paral-
lel-In/Parallel-Out (PIPO).

In SISO registers, data is applied to the
input in a “single-file” manner, and is
output in the same manner. Data applied
to the input is shifted one stage to the right
on each clock pulse. One application of
the SISO register is as a digital delay line.
That’s because the SISO register can be
used to create a time delay between input
and output of n+1 clock pulses, where n
is the number of stages in the register.

The circuit shown in Fig. 7 is an exam-
ple of an SIPO register. Like the SISO,
data is input to the circuit in single file
fashion and is shifted one stage to the right
on each clock pulse. Unlike the SISO,
however, each stage has its own output.
There may also be a serial output line,
though if there is not, the last output of the
the device may be used as a de facto serial
output.
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FIG. 8—TIMING DIAGRAMS for the shift register
shown in Fig. 7. Note that the outputs of the first
three stages only are shown.

In the PIPO register, inputs are fed si-
multaneously to each stage. Note that the
first input of the register can be used as a
de facto serial input, while the last output
can be used as a de facto serial output.

Finally, the PISO register has parallel
inputs, but only a serial output.

Figure 9 shows a SISO/SIPO register
that is based on the J-K flip-flop. That
circuit has four stages, although it could
be shorter or longer if needed for a par-
ticular application. Note that all of the
clock lines are connected together to form
a master clock line, while all of the clear
(or reset) lines are connected together to
form a master reset line.

Except for the input stage, all 1 inputs
are fed by the ¢ outputs of the preceding
stage: likewise, all k inputs are fed by the
Q outputs of the preceding stage. The first
stage is connected such that data is fed to
the 1 input; that data is also passed through
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FIG. 9—THIS SISO/SIPO shift register is based upon the J-K flip-flop.
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FIG. 10—DATA PRESENTED to the parallel in-
puts of this PIPO shift register is transferred to
the outputs when the load line goes high.
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FIG. 11—BLOCK DIAGRAM of a recirculating
shift register.
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FIG. 12—A RECIRCULATING SHIFT REGISTER

can be used as a memory in a digital storage

oscilloscope.

CACHE

an inverter and fed to the first stage’s k
input. Thus, when a high is presented to
the s input, a low is presented to the k
input, and vice versa.

Let’s see how that register works. First,
let’s assume that the input to the circuit is
a high. That means that a high is presented
to the 1 input of the first stage, while a low
is presented to the k input. Due to the

SERIAL
QUTPUTS

shown is built from D flip-flops. AsinFig.
7, a SIPO register built around D flip-
flops, all of the clock lines have been
connected together, and the input of each
stage is driven by the @ output of the
preceding stage. The D input to the first
stage, together with the clock inputs, al-
low the PIPO to be used as either a SISO
or SIPO shift register.

Now let’s look at how the PIPO works.
We’ll discuss the circuitry attached to the
A input; the B circuit works in just the

A B C D
sl LrL I i i
= | ik
J (] J a J a J ' -a
CLK CLK CLK —CLK
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K== 0 K a 3 K 0 FOLLOWING
_g CLR STAGES
10
CLOCK © > FOLLOWING
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FIG.13—THIS BUCKET BRIGADE device is analogous to an electromechanical stepper.

same way. The roap line synchronizes
loading of data at all stages (two, in our
case).

LI N = - :
i T T - Now A may be either high or low. When
A—:L:—! [ A I_I : the load line is low, nothing happens, but
T ] L l when it is high, the input—high or low—
R R TR will be latched at the Q output. That

eI e A e R works as follows.
e T | Assume that the load line is low. When
R F ) Lkl T it goes high, the data at A will force the
FIG. 14—TIMING DIAGRAM for the bucket bri-  flip-flop to be cither set or cleared. If A is
gade device shown in Fig. 13. high when the load line goes high, the
Ln 0 D 0 oI 3 o e
CLK CLK CLK CLK
ﬁ S—

CLOCK ©& <

FIG. 15—A PSEUDO-RANDOM NOISE generator. The output of this circuit only appears random;
instead it repeats after a long interval.

nature of the J-K flip-flop, the

QI output

will be forced high on the next negative
going transition of the clock signal. Note
that the 5 and k inputs of the second stage

will now be presented with the
outputs of the previous cycle

first stage
(that is, J

will be high, while k will be low). On the
next negative-going transition of the clock
signal, the Q2 output will be forced high.
And so-on. The high will be passed one
stage to the right on each subsequent
negative-going transition of the clock sig-
nal until it is clocked out of the register.

Figure 10 shows a PIPO shift register;
for the sake of simplicity, that particular
register has only two stages. The circuit

output of G2 will go low, setting the flip-
flop. The input to G1 will be low, so its
output will remain high, and the TLR input
to the flip-flop will not be affected.

Conversely, if A is low, the input to G1
will be high, and its output low, thus clear-
ing the flip-flop. The input to G2 will be
low, so its output will remain high, and the
SET input to the flip-flop will not be af-
fected.

So you can see it is the inverter attached
to the input that insures that the gates Gl
and G2 will always have comlementary
outputs, thus avoiding the situation
wherein both the SET and the €LR inputs to
the flip-flop would be low.

continued on page 101
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ANALYSIS AND DESIGN OF DIGITAL
INTEGRATED CIRCUITS. By D. A.
Hodges and H. G. Jackson.

291/535  Pub. Pr.. $40.00 Club Pr, $32.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman.

617/97X  Pub, Pr, $48.50 Club Pr, $34.95

ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By J. J. Tuma.
654/298  Pub. Pr, $41.50 Club Pr, §28.85

DIGITAL COMMUNICATIONS. By J.
Proakis

508/271  Pub, Pr, $42.95 Club Pr, $31.50

SIGNALS AND SYSTEMS. By A. Op-
penheim, A. Willsky, and |. Young.
582674-1 Pub. Pr, $36.95 Club Pr, $28.95

MAINTAINING AND REPAIRING
VIDEOCASSETTE RECORDERS By R.
L. Goodman.

582895-2 Pub. Pr, $1545 Club Pr, $12.50

MAIL THIS COUPON TODAY

Book Club®

Write Code No. of
$2.89 selection here

McGraw-Hill Book Clubs
Electronics and Control Engineers’

P.O. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the two
books indicated, billing me for the $2.89 premium and
my first selection at the discounted member’s price,
plus local tax, shipping, and handling charges. l agree
to purchase a minimum of two additional books dur-
ing my first year of membership as outlined underthe
Club plan described in this ad. A shipping and han-
dling charge is added to all shipments.

Write Code No. of
first selection here

BONUS BOOKS—You will immediately begin to participate in our Bonus
Book Plan that allows you savings up o 70% off the publishers' prices of
many professional and general interest books!

B CONVENIENCE —12-14 times a year (about once every 3-4 weeks) you receive
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec-
tions. A dated Reply Card is included. Ifyou want the Main Selection, you simply do
nothing — it will be shipped automatically. If you want an Alternate Selection —or
no book at all —you simply indicate it on the Reply Card and return it by the date
specified. You will have at least 10 days to decide. If, because of late delivery of the
Bulletin you receive a Main Selection you do not want, you may return it for credit

at the Club’s expense.

As a Club member you agree only to the purchase of three books (including your City
first selection) during your first year of membership. Membership may be discon-
tinued by either you or the Club at any time after you have purchased the first

selection plus two additional books.

Other McGraw-Hill Book Clubs:

Architects' Book Club * Byte Book Club * Chemical Engineers' Book Club
= Civil Engineers’ Book Club = Mechanical Engineers’ Book Club

For more information, write to:

McGraw-Hill Book Clubs, P.O. Box 582, Hightstown, New Jersey 08520

Signature

Name

Address/Apt. #

State

Zip

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members.

E33734
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Duffer/Converter for your Printer

This buffer is more than just a 64K printer buffer—its also a parallel-
to-serial and serial-to-parallel converter. And you can expand it to program EPROMs, too!

P t 2 THIS MONTH WE SHOW
ar you how to use the
buffer. But first, lets finish the con-
struction; have the August issue handy.

Now that the on-board components are
mounted, mount the five switches on the
front panel. See Fig. 5 and the parts-
placement diagram of Fig. 4 (shown last
month) to see how that’s done. The power
switch (S5) is a two-position toggle. The
copy switch (S4) is a pushbutton type,
and the three FUNCTION SELECT switches
(S1. S2, and S3) are SP3T, three-position
toggle switches.

Connect a short piece of bare wire to
the top terminal of S1, §2, and S3 and to
one terminal of S4. Connect an insulated
wire between that terminal of S4 and the
pad above 1C20 (a source of +5 volts).
Connect another piece of bare wire to the
bottom terminals of S1. §2 and S3. Con-
nect an insulated wire between the bottom
terminal of S1 and the pad indicated. Then
connect the remaining insulated wires be-
tween the remaining switch terminals and
pads shown. You might want to use a
length of 6-conductor ribbon cable to
make the connections between the
switches and the board.

Use 6 inches of 20-gauge “zip cord” to
wire the power switch, S5. Assuming that
you'll use a SPDT switch for S5, the un-
used terminal should be the top one.

BY BILL GREEN

Connect 4 feet of 20-gauge “zip cord”™
to the AC input on the board. Run the cord
through the hole in the back panel and
connect the other end to the wall-mount
power transformer (T1). Examine the
board for solder shorts and correct in-
stallation of the components. If all looks
good, plug the transformer in and turn the
power on. Measure the voltage at pin 14 of
ICI8. If it is between 4.8 and 5.2 volts,
turn off the power and install IC2, a 7404
hex inverter. Turn on the power and, using
a scope, logic probe, etc.. check for os-
cillation at pin 8 of IC26 (8 MHz). If all is
well so far, turn off the power and install
the remaining IC’s. Remember that ICI
through IC10 are MOS devices. Handle
them accordingly! Be sure that all IC’s are
in the correct locations and that pin | of
each is oriented correctly.

TABLE 1—WIRING FOR THE

COMMODORE 64
PLS3 pin User 1/O pin
SIN (7) M
SINBUSY (8) K
GND (5,6) N
*SOUT (1) (6
*SOUTBUSY (2) D

*Used only for output to C64

Turn on the power and check for a 2-
MHz clock signal at pin 6 of ICl. Then
check for activity on the data and address
buses. If all seems well the unit is proba-
bly working properly. If not go back and
check for the obvious or even the ex-
tremely obvious.

We can’t be too specific about how to
prepare your cables and connectors. Your
printer and computer manuals will be of
help. Ten- and fourteen-pin female IDC
header connectors may be used with flat
cable, or the appropriate chassis mount
connectors may be installed on the back
panel. The pinout of the header con-
nectors are shown in the schematic.

The parRALLEL INPUT (PLI) and pARAL-
LEL ouTpUT (PL2) ports operate with ac-
tive-low STROBE and ACKNOWLEDGE and
active-high Busy signals. On the pARAL-
LEL IN connector, an extra ground pin is
provided for a papEr EmPpTY signal if
needed.

The serial I/O channels operate with
high start bits and low stop bits and busy
signals. The handshake is hardware—
XON/XOFF is not supported.

Using the Commodore 64

Those of you with Commodore 64 com-
puters know that the user I/O port is not
RS-232 compatible, and that some of the
code from it is not standard ASCII. This
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FIG. 5—THIS PHOTOGRAPH SHOWS THE PRINTER BUFFER with its cover removed. Note the heat
sink on the regulator and note the jumper that brings 9 volts AC to header plug PL4. See the text for

information on how to mount that header.
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Fld. 6—EPROM PROGRAMMER PARTS PLACEMENT. Note that SO2 is a ZIF type socket. Note the
jumper that runs from the board to the 5- to 25-volt converter.

buffer is designed to compensate for those
differences but, of course, only when the
function-selection switches are set for op-
eration with the Commodore 64. The wir-
ing for the 64’s user 1/0 port is shown in
Table 1. Keep in mind that the buffer will
let a standard printer be used with a Com-
modore computer, but not the other way
around: You cannot convert the output
from a standard computer so that it can

use a printer designed for the Com-
modore.

With a few changes to the hardware of
the buffer, you can use the C-64 like any
serial I/O computer with the switches set
as you would for other computers. The
code from the 64 will not be converted in
this case. To make the change for serial
input from the 64, connect a jumper from
pin 3 of IC27 to pin 9 of PL3. To make the

change for serial output to the Com-
modore 64, connect a jumper from pin 6
of IC27 to pin 3 of PL3. When you make
up the cable for the Commodore 64, wire
it for the new connections to PL3.

Install the finished board in a suitable
case using three screws. Be sure to use a
plastic insulating washer under the screw
near 1C27. If you're using the case indi-
cated in the Parts List, install the front and
rear panels and the top cover. Secure the
cover with the screws provided and attach
the 4 rubber feet to the bottom of the case.

EPROM programmer assembly

Assembling the EPROM programmer
option is not difficult—especially if you
use a printed-circuit board. The foil pat-
terns can be obtained from the source in-
dicated in the Parts List, or you can etch
your own. The patterns for the double
sided board are printed in the special “*PC
Service™ section.

A parts-placement diagram for the
EPROM programmer board is shown in
Fig. 6 to help you during assembly. Start
by installing SOl—a 26-pin female dou-

PARTS LIST—EPROM PROGRAMMER

All resistors 1/4 watt, 5%

R19—10,000 ohms

R20, R21—1000 ohms

R22—470 ohms

Capacitors

C11- 1000 pF, 25 volts, electrolytic

C12, C13—0.1 pF, ceramic disc

Semiconductors

1C28-1C30—74LS373 octal D-type latch

IC31—7404 hex inverter

IC33—LMB340 5-volt regulator

D2—1N4001

D3—3.9 volt Zener

D4—22 volt Zener

LED1—TIL220 standard red LED

Q1-Q3—MPS5172

Other components

S6,57—SPST Toggle

S8—8-position DIP switch (only 7 posi-
tions are used)

S01—26-pin female right angle header

S02—28-pin ZIF socket

5- to 25-volt converter (TDK)

The following are available from: Alpha
Electronics, PO Box 1005, Merritt Is-
land, Florida 32952, 305-453-3534:
buffer board, $26.00 postpaid; pro-
gram ROM (91341) $26.00 postpaid,
EPROM programmer PC board, $15.00
postpaid. A complete BufferLink kit
(Includes all parts except computer
connectors and cables) $139.00 plus
$5.00 shipping and handling; complete
EPROM programmer kit $49.00
postpaid.

Florida residents must add 6% sales
tax. Canadian orders add $2.00. All
other foreign orders add $8.00

G861 HIAW3LHIS
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FIG. 7—THE EPROM PROGRAMMER BOARD. Note that the ZIF socket shown is a 24-pin type,
although a 28-pin socket should be mounted. Note also that the DIP switch is an 8-position type, even
though only 7 positions are shown. (Just try to find a 7-position DIP swiich!)

TABLE 2—SETTING THE FUNCTION

ble-row header—on the solder side of the
board. Leave as much clearance as possi-

SELECT SWITCHES ble between the board and SOI. If you
IN ouT S3 S2 Si don’t, you'll have trouble plugging your
other connectors into the buffer. Next in-
g::}:g: gasrca:{l’lel g g ? stall sockets for the all IC’s except, of
Parallel S600 0 0 2 course, for the regulator. The EPROM
Paralle! S1200 0 5 0 socket, SO2, should be a 28-piﬂ ZIF
S300 Parallel 0 1 1 (Zero Insertion Force) type. Then install
S600 Parallel 0 1 2 D2, LEDI, the Zener diodes D3 and D4,
51200 Parallel 0 2 0 and the transistors. Make sure that you
S300 S300 Ogs 2 el orient those parts correctly! Then install
5300 S600 o 2 2 the resistors and capacitors. Install the
$300 £1200° © A 0010 voltage regulator IC33 noting that the
% gggg 1 g ; metal tab should be on the outside of the
$600 S1200 1 1 0 boarci
$1200 S300 AT o] Next install the 5-volt to 25-volt con-
S1200 S600 e L) verter. You'll have to add one jumper from
S1200 51200 it the converter to the board. It runs from the
C64 S1200 Parallel 1 2 1 pad on the board above the Zener diodes
€64 51200 S300 ) i e s to the end of R3 (that’s R3 on the convert-
C64 51200  S600 s R L0 er board) nearest the 5-volt input pin.
gg:dsg.?g E;%OSM g g 12 lﬁgﬁwl’i shows just what that jumper
QOKS l1KE.
g::g gggﬁ E[';ggm g } ? Install all of the switches. Note that
Program 2716 EPROM 2 1 2 they are all board-mounted on the author’s
Program 2732 EPROM 2 2 0 prototype. Orient S8 in the same way as it
Program 2764 EPROM 2 2 1 is shown in Fig. 7. The first switch section
Download — 20 22
TABLE 3—SETTING S8
S8-a S8-b S8-c S8-d S8-e S8-f S8-g
2758 OFF ON ON OFF ON OFF OFF
2716 OFF ON ON OFF ON OFF OFF
2732 ON OFF ON OFF OFF ON OFF
2732A ON OFF ON OFF OFF ON ON
2764 OFF ON OFF ON OFF ON ON

should be toward the IC’s.

Now it's time to plug the IC’s in their
sockets and to plug the finished program-
mer assembly, with the components up,
onto PL2 and PL4 of the buffer. Turn S6
off, and power up the buffer. Check for 5
volts at the output of 1C33. The EPROM
socket, SO2. should be empty. Switch S7
to the READ position, and turn S6 on. With
S8-g off, there should be about 25 volts at
the cathode end of Z1. With S8-g on, there
should be about 21 volts.

Using the buffer

Connect the buffer to your computer
and printer(s). Before you turn anything
on, remember these cautions.
® Apply power to the buffer last.
® Before first turning on the buffer each
time, set the FUNCTION SELECT switches
for the input and output operation that you
want.
® Only now should you apply power.

Table 2 shows the 27 settings of the
FUNCTION SELECT switches, S1, S2, and
S3. Remember, those switches should be
set for the function that you want before
you turn on the power. Note that in Table
1, the settings for serial operation are indi-
cated by Sxxx, where xxx is the baud rate.

After the power has been applied, or
any time after completion of printing (or
other function), you may change the
switch settings. But you must hold the
copy switch (S4) closed until you have
changed the switches to the new function.

A reset switch was not added to the
buffer because resetting the Z80 will
waste the contents of the dynamic RAM.
If you need that capability, you can install
a reset switch by connecting a normally
open pushbutton switch across capacitor
C7. (For safety’s sake, mount the new
switch on the back panel.) Remember that
you can always reset the Z80 simply by
turning the power off and back on. The
contents of the memory will be lost in
either case.

Printing with the buffer

To use the buffer with your printer, set
the switches for the desired input and out-
put combinations. After printing is com-
pleted, you can print another copy of the
buffer contents. Simply press and hold the
copy switch (change the switches if you
wish a different output), release the
switch, and press it again after a short
delay. There is a timing loop involved here
that you must get fairly close. It isn’t
difficult and with a little practice you will
master it. If you didn’t get it the first time,
just try again.

How to download a custom program
You can easily download a custom op-
erating program to the buffer. Set the
function switches according to Table 2.
(Only parallel and serial at 1200 baud may
(Continued on page 103)



PC SERVICE

One of the most difficult tasks in build-
ing any construction project featured in
Radio-Electronics is making the PC
board using just the foil pattern provided
with the article. Well, we're doing some-
thing about it.

We've moved all the foil patterns to this
new section, where they're printed by
themselves, full sized, with nothing on the
back side of the page. What that means
for you is that the printed page can be
used directly to produce PC boards!

In order to produce a board directly from
the magazine page, remove the page and
carefully inspect it under a strong light
and/or on a light table. Look for breaks in
the traces, bridges between traces, and,
in general, all the kinds of things you look
forin the final etched board. You can clean
up the published artwork the same way

you clean up you own artwork. Drafting
tape and graphic aids can fix incomplete
traces and doughnuts, and you can use a
hobby knife to get rid of bridges and dirt.

An optional step, once you're satisfied
that the artwork is clean, is to take a little
bit of mineral oil and carefully wipe it
across the back of the artwork. That helps
make the paper transluscent. Don't get
any oil on the front side of the paper (the
side with the pattern) because you'll con-
taminate the sensitized surface of the
copper blank. After the oil has "dried” a
bit—patting with a paper towel will help
speed up the process—place the pattern
front side down on the sensitized copper
blank, and make the exposure. You'll
probably have to use a longer exposure
time than you are used to.

We can't tell you exactly how long an

exposure time you will need because we
don't know what kind of light source you
use. As a starting point, figure that there's
a 50 percent increase in exposure time
over lithographic film. But you'll have to
experiment to find the best method to use
with the chemicals you're familiar with.
And once you find it, stick with it. Don't
forget the “three C's" of making PC
boards—care, cleanliness, and con-
sistency.

Finally, we would like to hear how you
make out using our method. Write and tell
us of your successes, and failures, and
what techniques work best for you. Ad-
dress your letters to:

Radio-Electronics
Department PCB
200 Park Avenue South
New York, NY 10003

5861 H3dW31d43S
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THE COMPONENT SIDE OF THE IC-TESTER BOARD is shown here as a full-sized mirror image. The
solder side will appear here next month.
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THE COMPONENT SIDE OF THE “B-SOCKET"
board for the IC tester is shown here in a full-size
mirror image.

E
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[ 4 INCHES |

THE COMPONENT SIDE OF THE EPROM PROGRAMMER BOARD is shown here in a full size mirror
image.
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Carries
easily as a suitcase!
Plugs into 115V outlet.

Sorry, we’re not perm:tted to PRINT the famous brand-name.

MUST LIQUIDATE
TOTAL Personal Gomputer System

GETALLTHISATONELOW PRICE!
64K Computer ® 16 Hue Color, 5” Monitor ® Disk
Drive ® Printer ® Two Software Packages: "Easy
Script” word processing and “The Manager”

data base program!

At Far Below
Dealer Cost!

BUT, we CAN *tell all” if you call us TOLL FREE: 1-800-328-0609! ..

THE COMPUTER.

For business, education and home use! Thousands
of programs are available.

Snap-on computer! 64K RAM, 20K ROM. Full-size type-
writer keyboard. Upper and lower case letters,
numerals, symbols, reverse characters. 2 cursor
control keys, 4 function keys, programmable to 8.
Music synthesizer with 3 independent voices, each
with 9 octave range. Input/output ports accommo-
date ... user, serial, ROM cartridge, joysticks, ex-
ternal monitor, phone modem.

Built-in disk drive! Intelligent high speed unit with
5" floppy disk recorder. 170K formatted data stor-
age; 35 tracks. 16K ROM. Uses single sided, single
density disk. Serial interface. Second serial port to
chain second drive or printer.

Built-in color monitor ! Displays 40 columns x 25 lines
of text on 5" screen. High resolution. 320 x 200 pix-
els. 16 background, character colors.

Built-in ROM cartridge port! Insert ROM program car-

tridge. Multitude of subjects available in stores
across the nation!

THE PRINTER.

Graphics quality 6 x 7 dot matrix printer. An ideal
“fit"” for this system . . . and included in the aston-
ishingly low package price below!

Print method: Bi-directional impact dot matrix.
Character matrix: 6 x 7 dot matrix.

Characters: Upper and lower case letters, numerals
and symbols. All PET graphic characters.
Graphics: 7 vertical dots — maximum 480 columns.
Dot addressable.

Character codes: CBM ASCII code.

Print speed: 60 characters per second.

Maximum columns: 80 columns.

Character spacing: 10 characters per inch.

Line feed spacing: 6 lines per inch in character mode
or 8 lines per inch selectable. 9 lines per inch in
graphics mode.

Line feed speed: 5 lines per second in character mode.
7.5 lines per second in graphics mode.

Paper feed: friction feed. (Tractor feed optional.)
Paper width: 4.5" to 8.5" width. Up to 10" with option-
al tractor feed.

Multiple copies: Original plus maximum of two copies.

JOYSTICKS (Set of 2)

Give you the fun of playing a wide
selection of games.

Mfr. List: $59.90 pr. $1 a
Liquidation Price ......... pr.

Item H-518-63622-01 S/H: $6.00 pr.

Compatible with above Computer System (Not included in package price.)

64 MODEM

Access new worlds of information with your
computer.

Mir. List: $124.95 $ 4 4
Liquidation Price ............

Item H-518-63646-00 §/H: $4.00

i

Credit card members can order by phone,
24 hours a day, 7 days a week.

ToII-Free: 1-800-328-0609

SEND ME THE ITEMS | HAVE LISTED BELOW
Price subject to change after 60 days. Sales outside
continental U.5. are subject to special conditions.
Please call or write to inquire.

How

Ship/
No. | Many

Item Handl. Price

— Your check is welcome!
TeleCheck § No delays when you pay by check!

C.0.M.B. CO."

Authorized Liquidator
14615 2B8TH AVENUE NORTH

MINNEAPOLIS, MINNESOTA 55441-3357

Dimensions: 13"W x 8"D x 3'4"H. Wt.: 6" |bs. Power:
120V AC, 60 Hz.

THE SOFTWARE.

“Easy Script” One of the most powerful word pro-
cessors at any price! Cut re-typing, create docu-
ments from standard paragraphs, do personalized
letters, see and change a document before it is print-
ed. Instruction manual has extensive training sec-
tion that simplifies use . . . even for someone who
has never used a computer or word processor before!

“The Manager” A sophisticated database manager
for business or home use. Business uses: accounts
payable/receivable, inventory, appointments, task
manager. Home uses: mailing lists, home inventory,
recipes, collection organizer, investment tracking,
checkbook balancing. School uses: research arti-
cle index, gradebook.

TOTAL

Personal Computer System
Now Available At
FAR BELOW dealer cost!

TOTAL $ 46 a

PACKAGE
Item H-518-64011-02

PRICE .
Shipping, handling: $24.00

Other popular brands of computer peripherals
available at liquidation prices. For informa-
tion, Call TOLL FREE: 1-800-328-0609.

C.0.M.B. CO.® Item H-518

14615 28th Ave. N./Minneapolis, MN 55441-3357

Send the items i d at left. (Mi add 6%

sales tax. Please allow 3-4 weeks for dallver\f Sorry, no C.0.D.)

{0 My check or money orders is enclosed. (No delays in proces-
sing orders paid by check, thanks to TeleCheck.)

Charge: 00 MasterCard® [ VISA [0 Am. Ex. O Diners Club

Acct. No. Exp.

PLEASE PRINT CLEARLY

Name

Address

City

State ZiP

Phane

Sign here

G861 H38W31d3S
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Primary: 117V, 60Hz
ondary Voltage: 4.5-4.5V
Secondary Current: Oma

MOUNTING CASE
they're 16.75" x 9.8" x
(0.12") front panel; topand

Professional quality black
55" Supplied flat, ass-
bottom  pre-punched for

Hug,
L@"""""

Limited Stock - RACK
dard 19" racks, overall
minutes, Heavy gauge

E!

Terminations: ng Leads
Cat M-2840 50
10upi225ea)

DSE 2851
Primary: 117V, 60Hz
Secondary Voltage: 6.3-0-6.3V
Secondary Current:  150maA
Terminations:  Flying Leads
Cat M-2851

10 up $2.25 ea $250
DSE 2455

Primary: 117V, 6B0Hz
Secondary Voltage: :6.3, 7.5, 8.5

9.5, 12 & 15V
Secondary Current: 1 Amp
Torminations:  Flyng Leads
Cat M-2155

10up$s.S0ea’ 3595
DSE 6672

Primary: 117V, AC
{apped Secondary 15, 17.5, 20, 24
Voltages: 27.5, 30 volts
Secondary Current; 1 Amp
Termination: Solder Lugs

Cat M-6672
: $ 795

10uoi6ssea

instrument case fits stan-
embily takes just a couple of |Cat H-2481
ventilation. ' V

et
-01 h?onﬂﬂ CoN e o
S oetelinan O%es et 1 God
: R pa 28l S5
A gy Sl e SRR
Soirc 900,05 1 S 0““‘;‘%
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Seenaan curen i) S i
ot MDA ‘ = o 1ogp 6o Aqﬁ
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Solar Panel

Thse solar panels utilize high technology actually
designed for satelltes that generate on average
20% more than the normal .45 volt cell High
density pack el ¥ hig Encap-
sulated aluminum substrate makes the panels
temparature proof, shock proof and weather proaf
Ideal for all sorts of uses to boat owners, amateur
operators, technicians or anyone eise that has had
' 1o keep a 12V battery charged in an out of the way
place,

=3, 1 Amp Output (10 volts) 449
i, 0 20V @ 500 MA Cat. 2-4B45 40 up $44000 sa
900
10 up $%9.00 e
Both panels supplied with specification ideas and

waring harness, cigarette lighter plug. hugs snd suction
cup with hook to suspend your salar panel
-

500 MA Output (10 vohs)
or 20V @ 260 MA Car Z-4844

12V DC MOTORS Y =i,
These little beauties are m %
used in car cassette players — ;
so they are robust and spin J
5

freely. They have plenty of
torque so you can use them
for all sorts of projects.

10 up
80¢ ea

Cat 5-3315

$795

10 up $6.95 ea

:

cell
,,Arrsmli‘s

12V SRS

jally for WERT 4 gmer-
[}ﬂ"‘!""’““:;:c\:um"”‘lgp,:v

cirguts SYETC g aaled §
gency ¥ Car $-3320

upplies
gmd.ﬂ“ ,s o5
‘”‘/ﬂug : 1011§w5

Gel Cell
Chargers

When you are recharging Gel Cells it is most
mmpariant that careful attention s pasd to the \
charge rate duration of charge as exceeding Vi
the recommended imits may severly reduce

the battery life. We stock twa regulated charg-

or2 to suil the two Gel Cell batteries,

12V 150 MA Gel Cell Charger

suits 5-3315 12V 1.6 A Gel Cell. Comas
wth alligator elips 16 make connection 1o your

cell easier. Car M-3520

12V 450 MA Gel Ceil Charger
Suits 53320 12V 3A  Gel Cell. As above
with higher capacity. Cat M-8522

VALUE

—

d with data sheetl

i

It sands, it drills,
; it polishes, it cuts, it mills,
it erases, it engraves, it's the fantastic

ARLEC SUPERTOOL

What versatility! It drills. It sands. It polishes. It cuts, It engraves, |l arases. It
mills, It's one of the handies! tools you can have in your arsenall This
fantastic hobby machine is a 10,000 APM power head which does all of the
above with the attachments supplied And because it operates from low
voltage ( 11ov plugpack included!) it's sals. Includes the Supericol and
plugpack, 2 milling cutters, 1 wire brush, 1 grinding wheel, 4 high spesd ateal
drills, & chuck collets (0 to 4mm), erasar sticks and instructions.

CaT-4TS4 NCLUDES 140V

ol /i

WA
)«wfg IRRADIATED HEAT
Shrinkable Electrical Tape

For RF connectors, computer connectors or any
connector or cable splice that has to be water
proofed or insulated. When heated (o heat gun will

FLUG PACK ADAPTOR |
W 52995 sarve excellently) there will be a 30% fightening

Accessories:

S0l 4 PCBDrlls Cat T-a756 427 Nau)s! around ;: :it;:;. $3,5 M/
L2
DRDER TOLL FREE

Wire Brush coi 147 V5%
CuMing Discs cat 74708 43"
Grinding Bils Cat T-a7ss e




COMPUTER CABLE

We buy this cable by the mile direct from the
manutacturer to get the lowest possible price
so check our prices before you buy.

MINI ROTARY
MUFFIN FAN
Designed for
projects where
cooling powar
Is n .
Forced air
cooling canbe
mounted to
blow or suck
140V motor,

Type Cat No. Price a,zmumaziln x

26way W-2750  46¢/fit AN Ceep; 2’

Mway W-2752  BOG/ft ol ot

40 way  W-2754 72¢/1t

S0 way W-2756 89¢/fi Cat Y-8505
51295

IDC FLAT RIBBON SOCKETS

CONNECTORS

34-way Cat. P-2760
10 up $4.80 ea
40-way Cat. P-2762
10 up $5.80 ea
50-way Cat. P-2764
10up$6.10 ea

$525
$625
$6sn

34-way Cal. P-2750

75
10 up $2.55 ea ‘2
40-way Cat. P-2752 $9Q 75
10 up$3.40ea
50-way Cal. P-2754 $“D o5
10 up $3.60 ea

Pre-built

Audio Modules

Microphone Preamp

Low impedance mic preamp suitable for most
general purpose mics in the 250 ohms to 10k
ohms range. Comes complete with a volume
control pot and knob, just wire in as required.
Instruction sheet included.

SPECIFICATIONS:

Input Sensitivity: 0.25mV. Inpur Impedance: 10k
ohms. Gain: 55db. Output Level:
s Response: 20Hx to 20kHz. 5/N Ratio: 55dB. Distor-

150mV. Fregq.

tion: 0.2%. Supply:20-24VDC. Size: 3.5"x 0.6" x

1.4%. Cat F-4154

$995
‘!5 U

&

dio Amplifier

Fantastic for PA, modulators, inter-
coms, etc., etc. Multi-tapped out-
put tranny suits 4-16 ohm speakers,
huge 15W peak output (10W con-
tinuous) from a 12 V supply. Ideal
for car use, too. =

EDG!
CONNECTO

R&100 BUS

Lost your keys again?

JUST WHISTLE!

That's right, with one of
mmnlml beauties next time
you misplace your keys just
o‘fﬁ whistie and it wil boep right
- ck atyou. A great conver-
Ao o ool 00 |

N
" _iLz_‘?E

|wpw
AN& VIDEO
PROCESSOR

Disappointed by the fuzzy picture you get
from some video tapes? This deluxe Video
Processor lets you make the picture crisper
and clearer. Dual ‘Detail’ and 'Core’ controls
allow optimum picture enhancement, plus a
‘Stablilize’ control to let you get stable pictures
from Copyguarded tapes. "Mode switch’ lets
you bypass all processing to check the origi-
nal signal. Suitable for both VHS and Beta.
Cat Y-8510

A magazine bander, ideal forany
magazines that cover 12 issues
in one year, Hard spine with
metal rods for placement of
the magazines Cat B-4045

24 AWG, 300 i roll
12 conduclon.  25¢/1
sanded

Cal W-2045

efficiency. P-2670 4
10 up $7.00 ea

‘D' TYPE CONNECTORS
25 Pin Cal P-2690
10 up $1.80 ea
15 Pin Cat. P-2687
10up$1.45 ea
9 Pin Cat P-2684
10up$1.10ea

,31 60
51 25
SOCKETS
(SOLDER TAIL)

25 Pin Cat. P-2691

10 up $2.40 ea
15 Pin Cat, P-2688
10 up $2.00 ea

9 Pin Cal. P-2685
10 up $1.60 ea

BACKSHELLS

Cat. P-2692
Suit P-2687, P-2688

Suit P-2684, P.2885

$575
Cat. P-2695
10 up $5.30 ea

Plug Cat. P-2683
10 up $4.80 ea

GREAT
VALUE!

5
Cat Y-8510

CLEAR
ACRYLIC SPRAY
Afine colorless spray that isideal for the
protection of front panels, etched screen
print or Letraset lettering. Will moisture
proof components, TV aerial termina-
tions, etc. 125 gram can.,

Cat N-1011 s 90

SPRAY CLEANER
A cleaning and degreasing moisture
removing spray. It 15 non-toxic, non-
explosive, non-inflammable. Can be used
on rubber or plastics as well. $% o5

16 oz. Cat N-1051 3

SPRAY 'FREEZER

Instantly freezes componants down to
minus 50 degrees Celsius. Ideal for
servicing electrical & electronic equip-

ment with intermittent problems $ a 6

350g spray can. Cat N-1056

1-800-332 5373

HEAT SINK
COMPOUND

An effective thermal
coupler for any heat
sink device where ef-
ficient cooling is re-
quired. Cat N-1205

Socket
CatP-2694

368 WAY IDC FLAT RIBBON
CENTRONICS TYPE PLUG
Cat. P-2678

$§so

10 up SB.00 ea

PRINTER PLUG

57-30360
With cover

67

PRINTER SOCKET
$595

57-403360 Centronics
type socket  P-2681

10 up $5.50 ea

Standard 100 pin socket for 5100
High contact life for maximum

s 95 PLU
1 ;a{ljli:]DEFl

Suit P-2690, P-2691 § 1 25

Cat.P-2689 10 up B5¢ ea

Cal.P-2686 10 up 75¢ ea
25 PIN R/ANGLE PCB MOUNT

750

GS

$9e0
$920
51 75

10 up
95¢ ea

$4 o0
90°

25 PIN |DC FLAT RIBBON

$B49

$595 10 up £5.50 ea

0/ \ K

suits mosi printers
2680

10 up $5.95 ea

-

SPECIFICATIONS:
Power Output: 15W max. Supply:
12-15VDC, 1.8A st maximum oulput,
Input: 10mV for rated output (aiso
hasz high level input.) Input Imped-
ance: Approx. 15k ohms. Output Im-
pedance: 4-16 ohms. Freq. Response:
J00Hz-10KHz Size: 4" x2.4"x 1,47,
Cat F-4115.

$D4ss

Stereo @
Preamplifier

Complete, ready-to-connect RIAA
phono preamp, ideal for use with
amp modules or your own stereo
amplifier. Takes supply direct from
most amplifiers - 28 - 32 volts.
Ideal for converting an old ceramic
or crystal turntable to magnetic
operation.

SPECIFICATIONS:

Freg. Response: 20Hz-20kHz £1d48
RIAA Voltage Gain: 35d8. Input Sen-
sitivity: 2.8mV. Imput impedance:
200k ohms. Output Level: 150mV
into 50k foad. Distortion: 0.2%. Size:
3.57x 1.8" x 0.9 Cat F-4152

-
5W Audio Amplifier
Don’t need all that power? Smaller
module has 5W peak rating (3W
cont) with extended frequency re-
sponse and lower supply rail. Think
of the uses: Intercoms, mega-
phones, modulators, radio amplifi-
ars, atc., atc.

SPECIFICATIONS:

Power Output: 5W max., 3W cont.
supply 3V DC, 0.9A maximum, Input:
10mV for rated output. Input Imped-
ance: Approx. 30k ohms. Outpur Im-
pedance: 4-16 ohms. Freq Response:
70Hz-20kHz. Size: 3"x 2" 1.2°. Cat




Lﬂ I DICK SMITH

Lesson1

At last a true learning system that makes learning fun! An
ideal educational aid suitable for 4 to 8 year olds. Traditional
effective teaching hods have been bined with the
latest computer technology so learning becomes fun and
easy. Kids can learn logic skills, spelling and math. All 10
learning activities in one. Features added battery saver
which automatically turns off unit after about 5 minutes of
non use. Fun lesson book and easy to follow instructions
included. Cat Y-1020

¢ OB 3200

w‘g n\t';“"“g. :1'\“;‘10 up $1.80 eaj
B L e
';f s. ':5““?6 ‘ﬂ‘f:fis‘r\ i/ Ell
mau;"“ cat f]

Mink-Project Board

3" x2.4" x.3" one-piece board with 58
groups of 5 connected terminals, and 4
bus lines of 25 connected terminals.
Cat P-4614

Midi-Project Board

A massive 7” x 2.7" x 3" board which
can be splitinto three parts for conveni-
ence. With 128 groups of 5 connected
terminals plus 8 bus linesof 25 connect-
ed terminals. AND you gam the large
work sheet pad as welll Cat P-4615

sumrs FUNWAY

5995

ing that you know absolutely nothing
3495
Volume 2
I too. Cat B-2605
I;:ili:]octs described in full de-

SMITH’
about electronics. It will show you what
Building the projects in Fun-
3695
-Volume 3
in this book. Then you

INTO ELECTRONICS
all the components look like and how to
way 2 will teach you how to
When you've worked your way
could be ready for agb in

Volume 1
Starts off with the very basics. assum- My
connect them into the circuit No solder-
ing required, Cat B-2600
solder onto PCB's and use a
i All usaful
through Volumes 1 & 2 you're
ready for the more complex
electronics. Cat B-261
. $895

BLANK PRINTED CIRCUIT BOARDS

Pre-cut high quality PC boards with parmanently bonded
copper on one side — available in bakelite or heavy duty
fiberglass.

1up 10 up ea
Bakelite: 6" x 3" Cat H-5500 50¢ 40¢
Bakelite: 6" x 6" Cat H-5505 $1.20 $1.15
Bakalite: 12 x 12" Cat H-5510 $4.28 $4.00
Fiberglass: 6" x 3" Cat H-5540 T75¢ T0¢
Fiberglass: 6" x 6" Cat H-5545 $2.00 $1.90
Fiberglass: 127 x12"Cat H-5550 $4.50

$4.95

Plug-In IC Board

Fantastic plug-in printed circuit board.
0.17 pin spac'mq to accept directly upto
14 x 14 pin or 16 pin IC's or up to 20°
‘Mini-Dip" IC’s. Lands are silver plated
and a 24 way 0.1" plug is etched into
ane end of the board so that it can be
used with a 24 edge connector. 0.1"
spacing x 2.4" (w).x4" (1). Cat H-5610

DESIGN BREADBOARD

This is an extremely useful board etched and

punched in such a unique pattern it will accom-

modate almost all types of integrated circuits and
i k as well as passive parts. Each

board has over 500 holes punched on 0.1 grid

and over 200 separate silver plated lands as well

as built-in buss bars. [t will even take the wide 24,

28, 36 and 40 pin DIL packages as well as the 8, 5 1 50

14 and 16 pin packages. Size: 0.1 spacing x 3"

x5, Cat H-5606 10 up $1.35 ea

OP-AMP EXPERIM. PCB

Another vary useful design for the experimenter. s
Suits 741 type op-amps, with provisions made
for just about all circuit variations. Input, feedback,

10 up

Etching Kit

Incredible value: a pack consisti
of Farric Chloride, Dalo PC |:»en.nQ
resin {flux), a sample of PC board
plus instructions - at less than the
price of the etchant and pen on
their own! And the Ferric comes in

E handy 13 fl. oz bottle.

Cat H-5650
$695

FERRIC

Now supplied in a great new no-
spill 16 oz. bottle. No moreﬁddlin\;f
around with beads and hot water
{Ftaglac;n;esng;or kitetchants.)
t H-
’ $88 95

Spot
Face
Cuftter

Remove copper
quickly and neatly
from all printed cir-

51 75
cuit board and Vero
boards. Cat H-5176

Clear Acrylic Sheet

Ideal for using over panels, etc -
makes your project look really pro-
fessional. Or use for inspection
panels, protection devices, etc.
0.12" thick. sizeis avery useful 6
long x 2 wide.

CatH-5450  $400

e e 5§ - him
SOAR 20 MHz
DUAL TRACE

HLORIDE 525 o e s

Mis area and s are known for thelr

poopie

produce prechion inskumaents. Model MS-8022 has o
speciol bull-In clrculf that oliows lesting singhs or muls.
ple components in of out of clicult.

® Large flakfoce 6" CRT with intemal graticule,
fron! panel roce rolaler, 2 kY acceleration.

® CH2 inverl, X-Y operalion, I axds intensity modulo-
flon, V-V H (Video) symc separalor.

-]

for accurocy, fitter In the ingge:
Ires
s 5 -
30 MHL
Comaes complote with two 10:1 hook-on probes
and spare fuses

SPECIFICATIONS
Varfical Frequenc:
o

Risetime

Ovorshool
Input Impedance 7
Max Input &00V p-p or 300 VDC + peak
hop Freguency 15 200
Channal KA
Time Base. .. ++- Auto of Riggered, in Auto Moda
Troce |s on without inpul signol
Swoeep Tima 02 sec lo 05 sec/divon 20
ranges in 1-2-5 step, x5 M
Linearity T e i
el Inl. 4 div or more.
Ext 4V p-p or move, Source, Ik, CHZ Ling
Exl. Pos/Neg. pull for Auto range 20 Hz le
120 MHz Sync AC, HF Reg. Ty
Callbrafion. <o D5V p-p #5%. 1 KHz square wave
Power ... - Lo 120V 240V #4 50,80 Hi
Slza/Waight %" x 1% x 147, 17 Lbs

$1

compensation and power supply components are
all catered for. Ideal for one offs. Dual circuits, Cat

Printed
Stripboards

The most versatile board of the lotl Etched copper
strips are pradrilled and plated ready for solder, The

.75 ea

alpha numeric grid facil positive pin i
0.1" spocing x 3" x 6"
Cat. H-5612 ..., ...‘1” 10up$1.35ea

0.1" spacing x 3" x 3%
Cat H-6614 ... 4% 40,000 6q
Aquality plated copper sirip board similar to the
English Varoboard, C, predrilled stripping on
a high grade insulator. Packed in plastic sheath 1o
assure you an untamished, sasy-to-solder surface,
0.1" spocing x 3.75" x 12"
Cat. H-5112 $95 10 up
$2.50 ea

Versa
Strip
Board

As H-5612 board, but with pre-cut short tracks
making it ideal for multi IC work. Plated strips.
Packed in a plastic sheath for protection.

0.1" spacing x 3" x 8" Cat H-5616.

MATRIX BOARD

Tough phenolic board with punched haoles, Ideal
for prototypes, bread boards, science or hobl
projects. 0.1" spacing x 3" x 3". Cat H-5310

$4s0
10 up $1.90 ea
$4 sof

10 up
$1.30 ea

T
PCPINS $1.25/pack =

These pins push through 0.1 pitch
matrix board or Vero board to form

solder terminals on both sides of the
Fits the H-55690 board pins.

BUG DETECTOR
to locate miniaturized radio trans-

board. Cat H-5550 Pkt 80 pins 10 up $1.00/ pack
Has many uses. Cat H-5592 $ ¥l 75

Pt

Find hidden bugs in your home, $99°°
mitters which can be planted by

T
t r
PC Pin Connectors Mﬁ.
28 10 up $1.50/pack paok
office or car. This unit is designed
almost . This is not a toy. Cat F-1005

10 up 90¢ ea

1
For breadboarding, digital circuits,
flip-flops, multi-vibrators, counters,
encoders, decoders, multiplexers,
de-multiplexers, sequencers, regi-
sters, LED and 7 segment LED
displays, memory devices, etc.
Specs: (1] AC power jack - DC+
412V BOOmA: (2) Power switch
AC adaptor/battery 1.5V x 4: (3)
Pulse Sw: two bounce free push
buttons: (4] Logic switches; (5)
DCO/P: DC+5V 750mA for user;
(6) B-023 breadboard: 1580 inter-
connected tie points; (7) LED dis-
play: eight LED buffered lpgic level
indicators; (8] clock range selection
10-40kHz. Power supply to suit
{not included). M-9530 12V 1
amp$14.95. Comesc lete with

training manual. 31‘}5995

Cat P-4625
10 up $119.95 e

AZING VALVE!

ovey *599

LARGEST
SELECTION!
BEST VALUE IN

Electronics

BOOKS!,

The :
Encyclopedia
of Electronic
Circuits

This GIANT collection of
electronic circuits is a
must-have reference for
every builder and design-
er. Totaling over 1,700
of the most needed cir-
cuit schematics, it's per-
haps the most complete
sourcebook of its kind!.
Cat B-1781

$29¢5

World Radio
TV Handbook

A brand new edition for 1985
The most thorough and com:
plete listing of international

radio and television stations.
Used as a reference through
out the world, contains infar
4mation on frequencies, ad-
dresses, callsigns, ID's and

lots, lots more. Also include:
special interest features writ:
tan by spacialists in their owr
fields. Cat B-2085

149

- ORDER TOLL FREE 1-800-332 5373




ENAMELLED WINDING ,‘
= WIRE Y o
EEEE«ﬂ?EV 2 Coil winding, motor rewinding, transformery’ A Ny (1] 1
= building are np longer a problem with these || =
73's handy coils of enamelled wire. N3 M|
Goups 8. G laagth Ner  Cut M\%‘_
UHF | &6~ % oot w .

BUNLD YUR WY i‘,’, 7 Watt 02 19 39 3&3:&3% 2% o
100 WQH Amp —~ Meter Kit 03 23 78 w3122 10 up $250 rol

Have you priced a built up wattmeter
laterly? Just released. (See review this
issue). Featuring stripline circuitry, this
kit is easy to build & yse.

Specifications

Module

100 watts RMS: 100 dB signal to noise ratio at 5kHz:
That's the 480 lifier. The ulti in simplicity; even
the power transistors mount on the one PCB. The PCB
heatsink bracket is supplied, and the heavy duty fiberglass
PCB has a silkscreened overlay to make the construction

: =20db
even easier. ldeal for the home constructor or technician mEE&II-QLYLOSS .‘2303%” sM%
who wants to “roll his own’ amplifier system. 1V. Use with FREQUENCY RE-  (namow

K-3438 power supply and M-0144 transformer SE: bai
S Qs | EE

016 27 65 .BozW-3126
01 33 164 .8oz W-3130

008 36 558 .Boz W-3132 gﬂﬂ‘(/
- PN

721 .Boz W-3136

e ——

[ ﬁR SH/ZD W/S freq. range MHz

+e « . Oww
A — OWER SO0 ey fhat ecoy. Can create
50 Watt Amp Module T
pace’
i f Cat K-6312 of your ve?yz?:: #
Ideal for the up -

Ideal for home stereo systems. Same design W, =
simplicity as the 100 w;; module above, h%l V M__@y""
cheaper because of lower power. And there's

added economy as two units can be run from the

one K-3438 power supply. Input sensitivity is 95

500 mV. Suypplied with exclusive instruction
i buth ink

Sung muso, am,
tI‘i;lean"e group o?tf?:::r
sug:ounu effects on the
& Ehow or video you
eatures jn/gyt ja

1 ve bean Prepa
booklet. Heatsink bracketis li or guitar, ks for micr e Cat F-3000
itself is extra. Cat K-3440 % # deg;:?;g”_‘gsu:\;elgﬁng. A"j“:'i:i?;'a
0 95m s

repeat contro|s. s. Depth and

BUILD your cuys | General purpose
Power Supply | 20 watt Amp

F A general purpose amp as used in
Full PCB and component kit for one K-3442 or televisi t i

two K-3440 modules. Supplied compiete with | instruments aurd oo etme i
speaker dethump relay and Zener regulated plus | A handy device for any'hobbyisl to
& minus 15V preamp rails. Special assembly N add to his workbench. Cat K-3445

instructions supplied. >
Dp(:al K-3438 *$1 495 ONLY \)G“s‘ . The

$095 | = " Dick smith
ME 99 2 Meter
T’ ceiver Kit

4
Now you can pick up some of those 220 AM % Over 573 omateurs can't be wrongl
sterec stafions broodcasting  usl the < E / That's how many have now buiit our 2
Motorola system. Designed to fit most wide . rgeter kit 'é' Just a Tam mhc:‘?r'h‘:'m:
band AM mono tuners. Wh afortune fora * ‘Commander’ covers the
now funer when fhis iffie beauty will do the Job. 8 % é‘/ MHz band in 10KHz channels (with
Full construction defalls included.  K-6320 95 .S" 4 agrzb ﬁm:‘?q n“aﬁl‘t ::U;‘l repeater lgﬁ:&
% rs aroun

15 watts with itivil
LED level meter A S e ey
Here's the one the beginner can build—and add to stereo Preamp by step construction manual plus mic-

a mono or stereo amplifier to give a level meter rophone & mounting bracket. Nothing

HIGH TECH INNOVATION
AM STEREO DECODER KIT

justlike those found on $$$ imported amplifiers! | fAmazingly versatle unit can be more to buy! Cat K-6308

Has 10 green LED's for display, one yellow for mp (for u .grndi:“o;r %lapr&-

maximum power indication and one red for over- : l.: e Lo gyours '.'I‘.’o" m‘y
load. Requires 10-16V at around 50mA (usually 08: prasmp. or an. aLghary

preamp with 40, 6§56 or 80dB

taken direct from preamp supply). Cat K-3370 gain. Cat K-3427 $ W’(
e 42 o o| 5149
Mixer Preamp | A2~

Designed to suitthe 300W amp

Musicolor Mk IV | i & me sy e’ 7
Four chase patterns plus auto chase and reverse i 100K - suitable for most mics, u PE
SALU

chasa AND four channel color organ with built-in uitars, etc. Ideal also for use 1
¥ g

microphone (no connection to speakers neces- i with50W (K-3400) and 100W AL L
sary!) means you're ready to stage a lightshow! § (K-3442) powsr amp modules. v

Where the electronic enthusiast is #4

m USA Head Office: 390 Convention Way il;l:PING CHARGES OUTSIDE U.S.A
Redwood City CA 94063

10% of merchandi
Postal Address: PO Box 2249 Redwood City CA 94063 5% of merehandise fotal i, [TS(Eaandlse fofel

Telephone: (415) 368 8844 We generally ship UPS
Telex: 160488 DICKS USA  Fax: 1 (415) 368 0140 M you fequire 0 foster sorvien Tax, 6%2%
please contact us. Californian residents

INCORPORATED IN THE STATE OF CALIFORNIA Over 60 Stores In 3 Countries

ORDERS ONLY CALL

TOLL FREE

1-800 DEAL DSE
3325 373

and quote your visa or mastercard number

12 hours a day!
(6am-6pm Pacific time)

INQUIRIES: (415) 368-1066
See adjacent column for shipping charges

MORE
STORES
OPENING
SOON

Walch our odsin alec-
ftronics magazines for further
detalls of new stores.

San Jose

MAIL ORDER CENTER

390 Convention Way 390 Convention Way 2474 Shattuck Ave. 4980 Slevens Creok Bivd
rkeley, CA 24704 'Nr Lawrence
P.0. BOX 8021 Redwood City CA 94053  Borkoloy, CAGATOL e e Bay Area

Redwood City Berkeley San Francisco

Redwood City CA 94063 Hours: Mon thiu Sat. 10am-4p Hours: Mon. Thru Sun. 10am-6pm  Hours: Mon. Thru Sun. 10am-6pm

ORDER TOLL FREE 1-800-332 5373



RADIO-ELECTRONICS
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ROBOTICS

Building a robot from the bottom up.

IN THE FIRST FEW ISSUES, WE COVERED
building a robotics laboratory and
talked a little bit about robotic
basics. This month, we’ll go a little
farther and build a simple pro-
grammable motion platform. The
platform is essentially two wheels
mounted on a plywood structure
on which your control electronics
will be secured.

What can you do with a pro-
grammable motion platform?
Well, a path-navigation system and
various control circuits can be
built and studied using such a plat-
form. We've all seen movie and TV
robots that roll around on two or
more wheels, or those that walk
on legs. Although walking robots
do exist, they are extremely hard
to build; especially for the ama-
teur experimenter. Given that fact,
we'll stick with rolling robots, at
least for the time being.

Motion platform

Figure 1 shows how the move-
ment of the robot depends on the
direction in which each wheel is
spinning. When both wheels are
turning in the same direction (say
forward, as indicated by the ar-
rows in Fig. 1-a), the robot moves
forward in a straight line. When
the rotation of both wheels is re-
versed, so is its direction, as Fig. 1-
b shows.

But when, as Fig. 1-c shows, the
right wheel is turning forward and
the left wheel is rotating in the re-
verse direction, the robot turns or
pivots left. The robot will turn right
when the directions of those
wheels are reversed (see Fig. 1-d).
Thus, depending on the rotation
of the two wheels, you can make
your robot move in any of four dif-
ferent directions. There is, of
course, another essential part of

FIG. 1
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the platform—casters, which are
used to stabilize the back-and-
forth rocking of the robot during
motion.

The control electronics, includ-
ing motor drivers, a complete
computer-controlled system with
various sensors, and even an arm,
can be easily mounted on a
plywood base. We'll discuss those
and other options in the coming
months; but for now, let’s stick to
our two-wheeled device.

The construction of the platform
is fairly simple. The first thing
you'll need is a base. Plywood was
chosen because it's easy to work
with, readily available, and rela-
tively inexpensive. And if you
make some horrendous mistake,
you can easily toss out that piece
of wood and start all over again.
(That's a sharp contrast to ma-
chined aluminum, which tends to
be rather expensive and adds a
considerable amount of weight.)

Figure 2 shows a simple oc-
tagon-shaped base, but you could
just as easily use a cylindrical or a
square shape for the platform.
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Making an octagonal base re-
quires only that you cut the cor-
ners off a square piece of wood;
that is certainly easier than trying
to make a perfect circle. The
plywood should be ¥- or ¥s-inch
thick, whichever is easier for you
to find. The wood need not be any
thicker than that. Cut the wood
according to the dimensions
shown in Fig. 2.

When building such a base, a
double-axle wheel assembly
makes the job a snap. A double-
axle assembly is simply two motors
connected to independent axles
and housed in a plastic case with
the proper gearing to provide
enough torque to move the robot.
(Don’t worry about the termi-
nology used, we’ll devote some
time to it in the future.)

The final assembly of the robot
platform includes mounting the
wheels, which should fit perfectly
on the shafts of the double-axle
motor assembly. Mount the motor
onto the wooden base using metal
or plastic stand-offs. The wheels
should protrude through the bot-
tom of the wooden platform. The
finished platform with all compo-
nents in place is shown in Fig. 3.
Once done, it's time to think about
building the motion-control cir-
cuits.

MOTOR
SHAFT WHEEL

INTEGRAL

STANDOFF

~
CASTER

FIG. 3

Controlling the platform

Two simple hookups to control
the platform’s motion are shown in
Fig. 4. Assume that there are two
such circuits in each example, one
to control the left wheel and the
other to control the right.

Figure 4-a shows a manual
switch setup that, along with a
length of wire from the motors to
the switches, can be used to con-
trol the robot’s movement. When
S1is pressed, the motor rotates in
one direction; when S2 is pressed,

the motor rotates in the opposite
direction.
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That simple setup is great for
demonstration purposes. But it's
more likely that you'll want to in-
terface your robot to a personal
computer. To do so, you'll need a
circuit like that shown in Fig. 4-b.
In that scheme, a logic signal turns
on a MOSFET transistor, Q1 or Q2,
which then energizes its associ-
ated relay. Depending on which
transistor is turned on, the motor
rotates in either a forward or re-
verse direction.

The driver circuit, a FET tran-
sistor, requires little power. If the
specified unit (rated 60 volts at 400
mA) is unavailable, feel free to
make substitutions. The relays can
be any type that suits the motor’s
power requirements.

It's a simple matter to write a
short program that lets your per-
sonal computer control the plat-
form. Figure 5 shows a simple flow
chart for designing a control pro-
gram to activate the motors. Let's
assume that this program is look-
ing at a four-button keyboard, one
for each direction. When the for-
ward button is pressed, both
motors are turned on in the for-
ward motion. Pressing the right-
turn button, however, causes the
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EDITORIAL

Incompatibility.

B'My wife and | were incompatible,” the old joke goes—"| didn’t have
enough income and she wasn't patable.”

Be that as it may, the computer manufacturers know that certain words are
necessary if you're going to sell a computer in today’s marketplace. “User
friendly” is one of the phrases that people look for.

Well, of course. You wouldn't buy an unfriendly computer, would you?
And if the manufacturer didn't specifically say it WAS friendly, chances are
that there was sufficient reason for that.

"Free” has always been a good sales tool, too. Offer something for
nothing, and you may well be on the road to making a sale. “Free” can be
anything from a truckload of software that the user may never have any use
for, to an accessory or peripheral that he wouldn't know how to use. It
doesn't really matter, as long as its “free.”

But what we're really going to jump on here, is the recent plethora of
advertisements that boast “IBM Compatible.” In fact, just about the only
company that does not use this phrase in their advertising, is IBM itself!

What does “IBM Compatible” mean?

If you try to run a piece of IBM software in a foreign computer and the
computer doesn't explode in protest, | suppose that's sufficient reason to
call it compatible. Maybe so. But compatibility can come in varying
degrees. And how compatible the computer you plan to purchase may be
is more important than the mere fact that it is at all compatible.
Compatibility, by my own measure, is the ability of my computer to run—
with no modification—IBM software, and, in tumn, allow me to run my own
programs on the office IBM machine. Now thats compatibility.

Anything else is advertising.

It’s the old story. Caveat emptor means “let the buyer beware.” So the
next time the salesman says “IBM Compatible,” ask him exactly what he
means. You just might get some very funny answers.

Byron G. Wels
Editor
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LETTERS

18-Wheel Data Base

| work as a truck driver, and
recently pulled into a
computerized warehouse. The
dispatcher pushed a card into a
slot and the next thing | knew, my
load was ready, the bill of lading
was typed out, and | was almost
on my way before | had time for a
cup of coffee! On the way | got
thinking about it. What would
happen if the computer made a
mistake? And is it going to be
putting warehousemen out of their
jobs? Where will it all stop?—Billy
Horst, Clifton, NJ.

Don't panic. We're a long way
from a computerized truck driver.

Warran-Tease

How can | take advantage of
some of the tempting construction
projects if my computer is still
under warranty? s there a way the
manufacturer can tell if | opened
the cabinet?—Jack Wilton,
Cambridge, MA.

Yes Jack, there is. Check carefully
and you might find a special paper
patch cemented over one of the
mounting screws, or even a drop
of paint. Try to remove that screw
and you break the “seal” revealing
that you tampered with the unit.
The best and safest bet is to wait
until the warranty expires.

Wants To Learn

| recently purchased a
computer, primarily for use in
word processing. | agree with you
completely that there is no need
to learn to program, as you can
buy better software than you
could possibly write. But | can see
several areas where | would have
modified—the commercially-
available programs I'm now using.
I've tried several books, but they
seem too advanced for me.—fred
Sandors, Omaha, Neb.

Fred, try a local Adult Education
class in BASIC Programming.
There’s nothing like having a “live”
instructor to answer questions.

COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

TAPE BACKUP, the Mountain 6300
combo is completely compatible with
the AT&T PC 6300 running under the
MSTM-DOS 211 operating system. The
hard disk is cable-connected to the
AT&T PC 6300's hard disk controller.
Cabling is provided that allows the
combo’s disk to be connected either
alone, or in addition to, the AT&T PC
6300 internal disk.

CIRCLE 21 ON FREE INFORMATION CARD

The Mountain 6300 combo backs
up 3.4MB per minute, with full error
correction, and without using deferred
writes, which could mean a loss of
data during a power glitch. The tape-
backup menu requires that you need
only enter a "B” for backup, and walk
away with the assurance that all your
files will be quickly and accurately
backed up. There’s no need for the
user to get involved in management of
the files being transferred, no rewind-
ing, no track addressing, etc.

Restoring tape backup data to disk
is also easy. The user can restore the
entire disk at the same speed used to
back up, or can choose to restore only
a single file, or group of files by date
of creation, or all files in a subdirecto-
ry, or any combination of the above.

The Mountain 6300 combo is priced
at $5,595.00.—Mountain Computer;
Inc., 300 El Pueblo Road, Scotts Valley,
CA.

EDUCATIONAL GAME, DragonHawk,
is a disk-based adventure-strategy
game.

The player controls DragonHawk.
The mission is to kill a flying serpent
that has put a full mountain range of
creatures under its spell. Flying iguanas,
phoenix birds, dragon puppies, bats,
and mosquitos try to keep
DragonHawk from gaining access to
the flying serpent’s airspace.
DragonHawk destroys them by pounc-
ing on them from above. However, if
he stays at one level too long, he will
also have to battle a violent lightning
storm.

DragonHawk has as many lives as he
has feathers, which are indicated by a
feather-counter at the top of the
screen. When all the creatures have
been eliminated, DragonHawk faces
the flying serpent itself. The fire-
breathing serpent chases DragonHawk
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all over mountains and skies until the
serpent’s weak spot is discovered and
it is destroyed. The player must dis-
cover that weak spot.

DragonHawk is priced at $29.95—
Creative Software, 230 East Caribbean
Drive, Sunnyvale, CA 94089.

EXPANSION BOARDS, the Memory
Companion/PC, are designed for use
with the Lotus/Intel Expanded Memory
Specification; they are add-ons that
provide the additional memory neces-
sary for using the specification.
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The new expanded memory speci-
fication (up to 8M) allows software to
address RAM in excess of the standard
640K. The Memory Companion/PC

CIRCLE 23 ON FREE INFORMATION CARD

provides IBM PC/XTs™ (and compati-
bles) with up to 2M of additional
memory. The board is compatible with
Symphony ™ 1.1, and up to four
Memory Companion/PCs may be in-
stalled in a system, increasing the
memory to 8M. The 64K Memory
Companion/PC is priced at $349.00;
the 256K version sells for $395.00.—
STB Systems, Inc., 601 N. Glenville,
Suite 125, Richardson, TX 75081.

STATISTICS PACKAGE, StatView, is an
interactive statistics program for the
Macintosh computer. It is designed for
data analysis by people who work
with numbers: economists, scientists,
students, accountants, actuaries, so-
ciologists, researchers, marketing
executives, securities analysts, legis-
lators, political campaign managers,
and all other professionals who ana-
lyze data. It is a visual data-analysis
package that takes advantage of the
Macintosh computer's windows, pull-
down menus, and mouse.

StatView is designed for use on all
Macintosh formats, including 128K and
519K Macintoshes and the 1-Megabyte
LISA equipped with Mac Works, the
Macintosh emulation disk. StatView
permits window-scrolling, changes in
column width, and choice of font and
font-size for data in a window -- small
for viewing many columns and rows,
or for ease of reading. Cut, copy, or

& Fle Gl | enl :l,.-..\'mm:mn e Whmlies
. o L TG
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paste operations can be done be-
tween applications.

StatView is priced at $199.95—
Brainpower, Inc., 24009 Ventura Bivd,,
Calabasas, CA 91302,

MEDIA SAFE, the Sentry Supreme,
model 5750 keeps its contents cooler
than conventional fire-rated safes that
are used for storing paper documents.
At 1700°F the interior of the Sentry
Supreme remains below 97°F and the
relative humidity below 80%, levels
well below U.L. standards for safe
media storage. The safe is also large
enough to protect not only diskettes
and tapes, but a variety of non-
electronics valuables, such as micro-
fiche, photographs, stamp collections,
and documents. The safe is tested and
classified by Underwriters Laboratories
to protect the contents of both stor-
age compartments at temperatures up
to 1700°F for one hour.
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The Sentry Supreme model 5750
has a retail price of approximately
$600.00. The larger model 5760 is
priced at approximately $750.00.—
John D. Brush & Co., Inc,, 900 Linden
Avenue, Rochester, NY 14625.

FAST POLL MODEM, the model 9600
FP is a fast-training 9600 bps modem
designed for use on multipoint net-
works. The design combines LS| and
microprocessor technologies that re-
sult in high reliability and low power
consumption. Fully automatic adaptive
line equalization allows 4-wire full
duplex private line operation over
3002 unconditioned leased lines with-
out manual strapping. The digital
adaptive equalizer compensates for
the effects of delay and amplitude
distortion that would otherwise cause
intersymbol interference in the re-
ceived signal. The model 9600 FP
features an 8 ms RTS-CTS delay for fast
turnaround time.

Also featured is a fallback mode,
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which allows the user to change the
data rate to 4800 or 7200 bps. Mixed-
rate network operation allows inde-
pendent or tributary modems to
transmit to the Host modem at 9600,
7200, or 4800 bps. The model 9600 FP
comes equipped with diagnostics for
1solating problems in the data-commu-
nications path. Built-in test features
include local digital loopback, remote
activated digital loopback, local ana-
log loopback, remote activated analog
loopback, and 511 test pattern genera-
tion/checking.

The model 9600FP is priced at
$1995.00.—Universal Data Systems,
5000 Bradford Drive, Huntsville, AL
35805-1953.

EXTENDER BOARD, the model
3690-26, is designed for personal
computers, and not only allows in-
circuit probing of functional boards
but also provides convenient marked
test-points for all 98 bus lines on both
card connectors. The extender in-
cludes a heawy-duty bracket to
support cards while troubleshooting.
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Card-edge-connector contacts are
gold-over-nickel plated for low resis-
tance and minimum wear. Receptacle
contacts have gold inlays in copper-
nickel alloy bifurcated fingers. Bus-line
current-ratings are 5 amps with 200-
volts RMS or 300-volts DC ratings. The
bus lines are protected by a solder
mask to prevent inadvertent short cir-
cuits while probing, making it ideal for
experimenters.

In 1-4 piece guantities, the model
3690-26 extender cards are priced at
$45.13 each—\Vector Electronic Com-
pany, 12460 Gladstone Avenue, Sylmar,

CA 91342 {DPp



SOFTWARE REVIEW

TYPITALL for word processing

WAt |ast count there were more than 1000 word
processor software packages. Unfortunately, some are
so difficult to use that just digesting the instruction
manual takes several evenings. A really good high-
performance word processor should require no longer
than an hour or so to learn, be easy to use, and almost
never require reference to the documentation. While
this kind of word processing software is rare, it does
exist, as TYPITALL for the Radio Shack Model 4.

TYPITALL is generally unknown because it is the “Plain
Jane” of word processing, having no cute screen
displays, menus or individualized function help
commands to get in their own way. The program Is
document oriented, meaning it prepares and saves
complete documents, not pages or sections which are
later assembled into a document during printing.
TYPITALL is specifically designed to simplify boilerplate
by saving and tagging as files or blocks bits and pieces
of text that will eventually be incorporated into a larger
document. In addition to unusual editing functions,
TYPITALL has most of the conventional word processing
features except for a conventional mail-merge. Instead,
it substitutes instantaneous keyboard entry while
printing.

Response to all functions except for saving and
reading disk “inserts” is instantaneous because no disk
overlays are used. Unlike most modern word
processors which use disk overlays for routine
functions, all of TYPITALL's features including printer
commands reside in memory along with the
document, and all functions are command driven,
providing instantaneous response to any command. For
example, to completely reformat a document or to skip
from the beginning to the end of a 6000 character file
takes about a half-second. To reformat or skip to the
end of a 25,000 character (4000 word) file takes less
than 2 seconds.

Disk overlays are used only for (1) The help screens;
(2) Hyphenation—which is done when the entire
document is complete and ready-for printing; (3) An
optional integrated spelling checker; (4) customizing of
the program. Somewhat unusual, either temporary or
permanent customizing can be done on-the-fly by
leaving the program, making the changes, and then
returning to exactly where you left off.)

TYPITALL requires a TRS-80 Model 4 computer with
one or more disk drives and any commonly-used
operating system such as Radio Shack’s own TRSDOS 6
or the aftermarket DOSPLUS V. (A somewnhat similar
version of Typitall 2 for the Model | and lll computers
will run under any DOS, including NEWDOS.) The
program requires about 15K of RAM, leaving 33K for the
document. There is no computer lockup if the full RAM
is used since a full or partial dump to disk can be

made because the program does not require
additional memory to call in a disk overlay. Similarly, if a
disk is full the user can install a disk in any drive and
instantly save to the disk. If something causes the
computer to hang (which is unlikely), a full reset of the
computer and reenter of TYPITALL will come up with
the document in the condition it was in just prior to
whatever caused the problem. Short of tumning the
computer off, it is essentially impossible to accidentally
lose an active document.

Because the program is document oriented the
editing commands process complete sentence
elements. In addition to conventional overwrite and
insert, with a single command the user can delete or
exchange words, sentences, or paragraphs with the
previous sentence element, or randomly exchange
blocks or pages throughout the document, or delete
pages or any marked portion of the document. An on-
the-fly line insert mode splits the screen so an insert
can be viewed independently of what was written
earlier, and the line can be independently edited.
Touching a key instantly closes up the line and
reformats the entire paragraph if the line insertion is
more or less than a full line length. Any change to
anything anywhere in the document automatically
reformats text until the next end-of-paragraph marker or
carriage return. Although TYPITALL is superfast in
handling text, its speed requires extra care when
deleting anything because the program has neither a
paste nor a holding buffer: a deletion is gone forever—
there is no recovery.

Boilerplate is under complete control of the user, not
the program. Unlimited blocks with conventional
filenames or labels A through Z can be marked and
saved as either marked blocks or text blocks. Saved
text blocks are handled by the program as
conventional text or document files, and can be called
back and inserted at the cursor paosition, chained in
serial order, or chained to the end of the file. A labeled
block is inserted into the text along with its label,
leaving it premarked for easy relocation.

Although the screen can show the text as it will be
printed on a line-by-line basis, the display isn't “what
you see is what you get.” If the screen width is the
same as the printing width the display will show the
proper words per lineg, but only left justified, like a
standard typewritten page.

Except for an undelete, TYPITALL can do almost
anything, and do it better than most word processors.
If it was available for computers other than than the
Radio Shack Model 4 there's a good chance that, like
WordStar, it would be a legend in its own time.

TYPITALL, Howe Software, 14 Lexington Rd., New
City, NY 10956. For Radio Shack Model 4 with one or
two disk drives. <{MDp>
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OUCHSCREEN
ECHNOLOGY

Touchscreen technology can vastly simplify computing.

MARC STERN

EHow many times have you heard it said that
computers will make your life easier, only to tum
around, fire up a microcomputer and have your day go
anything but smoothly? If you're like any computer user,
you're probably thinking about all the contortions you
have to go through to do a simple task.

Just look at telecommunications. You want to dial a
number and transfer data or communicate with a
second party. You turn on the computer; find your
telecommunications program; start the disk operating
system; load the program into memory, just to get set.
You've just achieved step one. Step two requires you
to have the program originate the call; dial the number
and connect to the remote system. Somewhere in
there—at some time—you also had to set the program
up so it would work correctly with the person you are
trying to contact.

The same is true of any function in the
microcomputer world. Microcomputers are powerful
beasties, waiting to do your bidding. Getting that
bidding done can take some doing on your part.

Let’s say you are using a program which requires you
to continually input information from the keyboard. You
answer a series of questions which appear on the
screen. These may be leading to a relatively simple
conclusion, such as setting your microcomputer’s
printer port; communications port, or clock. Along the
way, you must continually hit various keys to answer the
questions and then wait until the program updates the
microcomputer. As you work with the system, you think
there must be a beftter way of doing things.

Well, many in the microcomputer world agree with
you and that's why there’s a burgeoning number of
input devices on the market, all aimed at making life
easier. There's the mouse; the digitizing tablet; the bar
code reader, and light pen. All of these give you an
alternative input method. The keyboard, considered by
many to be THE input device for a microcomputer isn't
the only one, nor is it the best.

Many times, one of the alternative devices will work
equally well and, more efficiently. In an environment
which requires vast amounts of information input, an
optical character reader may be the best device,
followed by a bar code reader or light pen. Or, let's
take a manufacturing environment. In this type of
atmosphere, a keyboard would prove more of a
hindrance than a help. Or, in a situation where a system
merely wants to know your choices, so the work, a
simple mousepointing device may be the answer,

In all of this, there is still another device, which,
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while it is complex, makes the use of a microcomputer
simple, the touchscreen.

There's much more to touchscreen technology than
this, but, in its simplest terms, this is all there is to it. To
the user, everything appears very simple. All he has to
do is press an area on the screen to access a function
and the computer does the rest.

Underlying this, of course, is a program and
complicated input and output routines which take the
simple pointing action and turn it into the action you
have chosen with your pointing finger. It's all
completely natural, the sort of thing that instinct tells
you to do—you point.

Typical applications of touchscreen technology
include microcomputer-based directories; automotive
electronics—Buick Electra, for example; simple
manufacturing inventory; computer-aided

FIG. 1I—CRT IN FORD 1985 Mark VIl Comtech displays driver
information and permits manipulation of such items as cli-
mate control simply by touching the screen.

manufacturing environments, and the like, or any
environment which doesn'’t require keyboard input or a
keyboard would be inappropriate. (See Fig. 1)



FIG. 2—MICROTOUCH (TM) SCREEN used with interactive
videodisc system from Visage, Inc. for point-of-application
where users can select vacation travel arrangements.

Three technologies

At the moment, there are three types of touchscreen
technology.

The first is the traditional resistive, plastic-type; the
second and newest is the resistive-capacitive glass-
type, and the third, based on a different technology, is
the light emitting diode-type.

The newest expression of touchscreen technology is
offered by MicroTouch Systems Inc. of Woburn, MA.
(See Fig. 2.) This company has come out with a
touchscreen which eliminates many of the problems
associated with plastic touch-sensitive screens.

For example, traditional plastic touchscreens are
prone to damage from sharp objects, such as pens or
pointing stylii and they cut down on the optical quality
of a computer’s video display. Further, the sandwich of
plastic overlays and mechanical dots used in traditional
touchscreens also degrades a display image.

The MicroTouch screen employs a solid glass sensor
and bonded overlay to handle its functions. This type,
since it is more impervious to damage, offers greater
long-term reliability than traditional technology.

A plastic-based touchscreen system is actually a
sandwich system.

Usually employing two or more sheets of plastic and
a center electromechanical sheet covered with dots,
the plastic-based system uses those dots to represent
information to a touchscreen controller. Changes in the
resistance of the middle layer indicate positional
information. That controller, in turn, takes the information
which has been generated by a user’s touch and turns
it into digital information for use with a driver program
in the microcomputer’s memory:. In turn, the driver
program interprets the touch to mean an action and the
microcomputer supplies the solution.

If you look at a traditional touchscreen system, you

will see the plastic overlay is linked with the
microcomputer either through a parallel or serial port.
In those cases where the system is built into a
microcomputer, the touchscreen occupies the spot of a
logical device in the microcomputer’s memory. This
means that although the device may not actually be
present physically, the microcomputer thinks it is there
and accepts its input.

The linkage between the touchscreen and its
controller is handled via a bus which is connected to
the dot screen that is sandwiched between the two
plastic layers. Those layers are coated with an
electrically conductive material and make contact with
the center dot layer. The changes in electrical resistance
that are generated when contact is made determine the
input for the controller in the system.

The touchscreen’s bus operates on the X-Y axis of
the screen and positional inputs are determined in this
manner. The contacts at the vertical sides of the screen
act as the X-axis, while the contacts along the
horizontal act as the Y-axis.

One drawback of this type of touchscreen system is
that it is rather coarse in its positional inputs. Since the
plastic is very flexible, when a user touches a certain
area of the screen many X-Y positional inputs are
generated at once. This mass of information is sent
along the signal bus to the controller, which determines
the action to be taken. Since so many dots are
accessed during a touch, you can see it is impossible
to have the system act in any more than a broad
manner. Unless the driver program changes to a new,
more finely tuned function, the touchscreen is
incapable of rendering finely tuned input.

Another solution

A more durable solution to the plastic membrane is
an LED touchscreen. Again, this system depends on an
X-Y axis arrangement, but, instead of using a plastic
membrane and electromechanical dots, it uses a rim of
LEDs and detectors on the perimeter of the video
display tube.

This has the advantage of not detracting from the
optical clarity of a display device, but, like the plastic-
based touchscreen, it is incapable of high resolution,
due to size constraints. No matter how small the LED is,
it and its array is still large in comparison to the video
display screen and its positional inputs are very broad.

For example, let’s say you break three LEDs vertically
and four horizontally with your finger. That is a fairly
broad area, using even mini-LEDs. So, you can see that
resolution is low and, unless the driver program is
ready with multiple screens and new choices, then the
functionality of this type of technology is limited.

It is an interesting technology itself, though.

To picture an LED-driven touchscreen system, think of
the screen of a microcomputer itself. Surrounding the
screen, and raised slightly above it, is a bezel
containing the ring of LEDs and detectors. Connected
to the back of the bezel is the LED system’s signal bus,
which interacts with the touchscreen controller. That
controller can either be in the CRT housing or within the
system box. It takes the rough digital positional inputs
and sends them on to the microprocessor for
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processing. Usually, the controller is an intelligent signal
processor, which, like the processor in a plastic-
membrane system, may either be recognized as a
logical parallel or serial port.

In action, the LEDs emit a crisscross grid of infrared
beams over the surface of the display tube and merely
breaking the beams causes the positional input to
register in the controller.

The problem with the LED touchscreen is not only its
basic coarseness, but also the fact that the IR beams are
suspended a distance atove the highest point on the
surface of the curving CRT screen. This can translate to
parallax problems for the system. The signal processor
must have error correcting capability and this increases
its complexity. One advantage to this system is that its
digitization is almost instantaneous. Since the IR beam
is either continuous or broken (on or off), its inputs are
digital and this can eliminate a layer of conversion
(analog to digital) since the voltage is on or off.

A new technology

Representing the newest resistive touchscreen
technology is that developed by MicroTouch. This
technology has certain inherent features that make it
more reliable that older forms. For example, since it
doesn't rely on plastic membranes, its durability factor
is higher, which is important in a heavy use
environment. It provides the microcomputer user with
greater display clarity. And, since it is part of the
touchscreen, no parallax problem.

The key to this system—and systems like it—is a
solid glass sensor. It features a solid glass overlay with a
resistive coating bonded to its surface. The key to this
system is capacitive coupling between the object used
for pointing and the surface. This coupling changes the
resistive qualities of the glass and information is
generated. (See Fig. 2.)

Almost immediately, you can see the advantages of
this system. However, it has some advantages which
aren't that apparent, such as high-resolution capability.
With this type of system, a CRT now has 256 by 256 or
65,536 touch points. With this type of resolution, it
should be possible to increase the information content
of a program screen and also make the driver program
far more efficient for the user. Instead of having to page

TOUCH f«»] ATOD -mcnum;gessan‘"_ NONEMoRY
SCREEN|  |CONVERSION FOR
FIRMWARE CALIBRATION
o
MULTIPLEXED ;
T RS-232C
RS-Z3ZPORT ==  |NTERFACE
TERMINAL

i

SERIAL LINK
T0
HOST

FIG. 3—BLOCK DIAGRAM illustrates simple touchscreen
system.
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through screen after screen of material, most of the
choices are presented on one screen.

This system is also capable of nearly instant reaction
to multiple touches. With a sampling rate of 50 points
per second, a user can make choices far more quickly
than with other systems. It can transmit touch data in
either a stream mode or in a one point per touch, point
mode. This means you can have some detailed screens
of information available for the user. Typically, plastic
membrane and LED systems have lower sampling rates
and are more limited in their functionality. The sampling
rate does rely on the type of controller used, but, you
will find most touchscreen systems have a 10 to 30
point per second sampling rate.

Driven by a microprocessor, this type of system also
is system-independent. It uses an RS-232 serial link to
communicate with the microprocessor in a system unit
and is capable of operating over a range of 110 to
9,600 baud. It provides a multiplexed, auxiliary RS-232
port for a terminal. (See Fig. 3)

The microprocessor handles several functions. Since
the signals generated by a touch on the screen are
actually changes in electrical voltage, they are analog in
nature and must be converted to digital form before
they can be used by the touchscreen’s controller. The
touchscreen’s intelligent controller performs the analog-
to-digital conversion and then sends those signals to
the controller. The controller, typically an 8-bit
microprocessor, has four Read-Only Memory (ROM)
based commands, including mode, which permits the
user to select the point, stream or inactive mode (no
touch data transmitted so a CRT can be used normally);
calibration, which aligns the touchscreen with the CRT;
data format, which allows the selection of decimal,
hexadecimal or binary data representations; resent,
which returns the controller to the stream mode and
decimal format, clears the output buffer, and runs a
diagnostic, and command-point, which is available for
the creation and management of special touch zones
on the screen.

Since this type of touchscreen is system
independent, it also includes programming capability
to handle the needs of various microcomputer systems.
Different data formats and calibrations can be
programmed and stored in an electrically erasable
programmable read-only memory.

A breakthrough

Until now, touchscreens have generally lacked the
definition and durability to make them effective in
many environments. Since their resolution was low, they
needed copious software to handle their tasks and this
constant need to refer to new screens of information
slowed down efficiency With a system such as the
new high-resolution ones now appearing on the
market, this has changed and the user can have one
screen handle many functions, which speeds efficiency.
And, since the coating is bonded to the glass in new
systems, it means durability should be very high. It
represents a breakthrough which will make
touchscreens a very real alternative input

technology. <@p>
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VOICE

REPRODUCTION -

More than 5 seconds of speech with 16K.

JASON M. KINSER

mTimex-Sinclair users may have experienced the same
feeling. My brother and | were discussing our
computers. He owns a Commodore 64 and | have the
Sinclair. He laughed because his computer could do
“real” things. He had hi-res, and sound, and color.

Interfacing

The Sinclair has no speaker but it does have the two
cassette interfaces.

An operational amplifier with a speaker connected
to the mic-jack interface of the computer will serve as
the speaker. Likewise, a microphone with an amplifier
can be connected to the earjack interface to act as a
microphone. The connecting cables are provided.

The cassette interfaces are tied directly with the TV
and somewhat directly to the data bus. Being
connected to the TV elimininates the need for one of
the amplifiers. (See Fig. 1.)

Since the data bus, cassette interfaces, and the TV
are all tied together all of the following programs must
be run in the FAST made. The SLOW mode will keep
the display running and this will drown out anything.

Noise from nowhere

The first task of voice synthesis is to have the
computer produce simple frequencies. These
frequencies are single-amplitude square waves. Voice
reproduction will be just differing frequencies.

Access to the mic-jack (output) or the TV speaker is
handled by the machine language command OUT
(n),A. This command takes the contents of the
Accumulator and dumps them onto the data bus. The
contents are then sent to device number “n.”

There are 256 device numbers. The ear-jack is FE and
the mic-jack is FF. Therefore, OUT (FF), A is used.

This will output one pulse. The signal coming out of
the machine will oscillate according to the bit pattern
of the Accumulator. These oscillations are too fast to
produce an audible tone. They are, however, used to
change the flavor of the produced tones.

The freguencies are determined by the amount of
time between the output of the Accumulator. This can
be set by the programmer. The following program will
produce simple frequencies depending on what is in
register B. This holds the length of the wait before the

All photos by Bruce Wittenmyer
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FIG. 1--AUTHOR POINTS TO SCREEN as computer runs in the

“speaking” mode. TV lines flicker according to outputted
sound.

Accumulator is sent on to the bus.

The Accumulator will be accessed until BREAK is
pressed. CALL OF46 is the subroutine which will
recognize BREAK. If it is pressed it will return from the
subroutine with the Carry low.

The Accumulator can hold any number. Also the
screen will display the noise being produced along
with the bit pattern of the Accumulator.

LD A, FF 3EFF
OUT (FF), A D3 FF

LD B, 66 06 66
CALL OF46 CD 46 OF
RET NC DO

DJINZ FA 10 FA

IR 18 FQ

The voice reproduction will consist of inputting a voice
and having the computer reproduce it.

The input into the machine must be done through the
cassette interface (see Fig. 2). If a microphone with an
amplifier is not available, then record the voice and play
the recording into the computer. It is more work, but
better than nothing. (See Fig. 3.)

Inputting is similar to outputting. Instead of OUT (n), A
the comparable IN A, (n) is used. When using the earjack
IN A, (FE) is used.

Unfortunately, the input does not record all of the
information. It only sees a threshold. So, the incoming
signal is recorded as high if the signal is above the
threshold, and low if it is not. The machine will not see

h = = g

FIG. 2—THE COMPUTER with audio amplifier and mike con-
nected to cassette interfaces. The program seen on the
screen is a representation of the machine code program.



FIG. 3—MICROPHONE IS CONNECTED TO AMPLIFIER which
enters the ear-jack of the computer. Mic-jack is unconnected
but will connect to another amplifier and speaker.

how far above or below the signal is.

The accumulator will have either 39 or B9. The only bit
that makes any difference is bit number 7. (Sometimes the
lowest bit alters, but this is independent of the incoming
signal.) The highest bit is rolled off and saved in succes-
sion.

The bad news is that the wave cannot be stored
completely. Only the frequency is stored. The amplitude
is lost. Voice reproduction is still possible though. Some
clearness will be foregone.

The good newvs is that now each byte can hold eight
different samplings of the signal. This increases the
amount of speech time by a factor of eight. This allows for
almost six seconds of speech. Generally, a 64 K machine
would allow only 2.5 seconds of speech.

The only remaining problem is to find someplace to
store the data. The data can be stored in a RAM statement,
but you first have to make a REM statement 13,000 charac-
ters long. The data could be stored in a string, but these

MICROPHONE
AUDIO-AMP
W/ SPEAKER I —
VoL
T Ty /51000
out| | {|ean
[ Imic
[]ov
**INPUT MODE CONNECTIONS**
AUDID-AMP
W/ SPEAKER
(Jrv ™1
[ear
N |} {mic
ouT :] I: 9V

**QUTPUT MODE CONNECTIONS=+

FIG. 4—BLOCK DIAGRAMS reveal input and output mode
connections.

are easy to erase and move around in the memory: The
data could be put above the RAMTOP but this cannot be
saved on tape. For this demonstration, the data will be
put above the RAMTOP

First move the RAMTOP down.

POKE 16389, 77
POKE 16388, 56

The first location for data storing is 19768. There are
13,000 bytes afterwards set aside for storage.

The following program will load the data. It is best to
put the program in a REM statement. Enter the first basic
command as a REM statement with at least 71 spaces
following. That will make the first available position for the
start of this program 16514.

LDHL 4D38  21384D
D C, 32 OE 32
LD B, FF 06 FF
LD D, 08 16 08
IN A, (FE) DB FE

RL A CB 17

RL E CB 13
CALL OF46 CD 46 OF
RET NC DO

DEC D 15
RNZ F3 90 F3

LD (HL), E 73

INC HL 93

DEC B 05
JRNZ, EC 90 EC
DEC C oD
JRNZ, E9 20 E9
RET 9

Reproducing the signal is as simple as putting it into the
machine. The data will be accessed one bit at a time. If
the bit is high then the contents of the Accumulator are
put onto the data bus. If it is low then that part of the
program is bypassed.

The following program is the output. It will take the
same data that the computer received and kick it back
out. The program should also be put in the REM state-
ment. It will start at 16545.

One section of the program may seem a bit useless.

LD B, 01
DJNZ FE

This is a wait of 1. It can be used to slow down the
voice by loading B with another number. Inserting this
into the first program can speed up the voice when it is
replayed. There are still other uses of this routine that are
still being explored. It does slightly slow down the repro-
duction, but it is not noticeable unless a pure tone is
being compared by its reproduction.

Nowv it is ready. Run the first program and immediately
input a voice. Next turn up the TV speaker or turn on the
external speaker and run the second program. (See Fig. 4)

What will be heard are the frequencies of the original
voice. It will be slightly rough. Remember, the TV will add
some fuzziness to the voice. The best response is output-
ted through the mic-jack.

Now my brother is down to only one laugh. He can no
longer laugh about hi-res or his sound any longer. Of
course, he still laughs about the the color that his comput-
er produces, but he who laughs last... <P
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EMULATING
PRINTERS

Resolving some incompatibility problems

HERB FRIEDMAN

mThe difficulty with anything as dynamic as personal
computing is that perfectly suitable and costly
equipment can become obsolete and unusable. This is
particularly true of printers, whose functions, features
and characteristics are rapidly outstripped by the level
of technical competence expected of the user, and by
new hardware and software. For example, although the
conventional 80-column printer is more than adequate
for most of the typical office routines, commercially
prepared spreadsheets intended for business use have
become so large and complex that an 80 character line
barely conveys the desired information. Many of the
latest spreadsheets require a 130 column line, or
sidewise printing for an endless number of columns
per line of printing.

While most matrix printers can be programmed to
print “mice type”—meaning 16 to 18 characters per
inch, which produces at least 132 characters per line
on 8-1/2 inch wide paper—uvirtually all printer manuals
assume the user has some level of competence as a
BASIC programmer and can write a short program
routine to configure the printer for “mice type.” The
BASIC program is necessary because few application
programs have a direct way to send the printer control
codes used to configure the printer. Configuration via
the printer’s control codes must be done through a
BASIC program.

In the early days of personal computing most users
had a working knowledge of BASIC, today, more often
than not a personal computer is a business tool, and
few users have any idea what programming or BASIC is
about: Telling a user to write a short BASIC program for
a printer is confusing and unproductive.

None of the older printers and almost none of the
new non-IBM printers are 100% compatible with the
characters produced in IBM computers by ASCII codes
higher than 127, yet the IBM PCs and their clones are the
standard of reference computer for the small
businessman. Although a few of the latest non-IBM
printers can reproduce from some to most of the IBM
PC’s graphic and foreign symbols, at the time this article
was prepared none reproduced all characters
provided by IBM compatible computers. It gets sort of
sticky when you run a commercial applications
program that is supposed to print a musical symbol, or
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even the omega symbol for resistance, and all your
printer turns out is a blank space or characters bearing
no relationship to what is seen on the screen.

The printer’s computer.

The major reasons for the character incompatibility of
specific matrix printers and computers are: (1)
Manufacturers attempt to marry the consumer to a
particular line of hardware; (2) matrix characters are
generated by a computer built into the printer itself,
and it is this computer which responds differently to
ASCII input signals: The very same ASCII codes that
cause one kind of printer to generate graphic lines will
cause another printer to generate itallic or conventional
characters. Actually, reasons 1 and 2 are interlocked
because a manufacturer of a complete line of
computer equipment can easily modify his software to
work properly only with his particular line of printers
and vice versa.

Software for hardware

The way to resolve printer incompatibility is to use
applications software either as a substitute for a BASIC
program or as an emulator for hardware. Depending on

Adapta-Prist, (C) Bowald 6. Caneds, 1984

EPSON LQISRE FRINTER SITUP CONTROL MDNY

Ceseral Frinter Comtrol Prizt Hode Costraol { Esable # Cancel)
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1157 Enbanc

U 1) Beasi prister
) Redirect printer to LPT1
ect printer to LFT2
ect printer to COM1
ect printer to COM2

(16 Costinuous Underline
(473 17 CM Prist Node
(18) 12 CPl Print Mode
(19) Proportional Mode
Control (28) Bouble Width Node
(21) [talicn Prist Node
(22) Letter Quality Hode
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(24) Compressed Plot Mode
r

et Tak stops

Press the Returs hey to exit

Select one of the above oparatioes

FIG.1—PRINTER CONFIGURATION SOFTWARE lets the user
program a printer's function(s) through menu selection in-
stead of a BASIC program. This menu, from Adapta-Print,
allows direct selection of forms control and printer ports.
However, while the user can select a serial port for the printer,
the port had to be previously configured for serial parameters
through the DOS MODE command.



your particular printer there are three ways this can
accomplished.

First, we have the substitute for a BASIC program.
Virtually all printer manuals show a few samples of
BASIC programs that might be used to send the control
codes which configure a matrix printer for some
unusual font, such as double width characters, “mice
type,” itallics, or enhanced characters (correspondence
quality). Aside from needing a working knowledge of
both printer control codes and BASIC programming,
using BASIC for configuration becomes unwieldy if it
handles all possible printer functions, and there often
isn’'t enough space on a disk to hold BASIC, the printer
configuration program, and the applications software.

The best way to handle control code programming
is to avoid the whole thing with printer configuration
software, a special program that is generally booted
through a batch file so the first thing the user does is
configure the printer.

A particular advantage of independent configuration
software (compared to a simple BASIC program) is that
the software can automatically translate control codes
so the correct one is sent to the printer when the user
makes a menu selection. For example, the Epson,
Okidata and Hewlett Packard printers employ different
control codes for emphasized printing. If you were
doing your own configuration through a BASIC program
you would have to keep track of the correct codes for
the various printers. This isn’t true if you use a printer
package such as Adapta-Print (Computational Systems,
Inc., One Energy Center, Pellissippi Parkway, Knoxville,
TN 379292), which provides printer configuration from
the menu shown in Figure 1.

Adapta-Print is initially configured through an
installation program for the printer control codes of a
particular kind of printer. The installation provides
automatic translation of a menu-selected feature into
the proper printer codes for a specific printer. If the
user selects emphasized printing, the program
generates the correct control code for the installed
printer. Typical of most printer configuration software,
Adapta-Print permits stacking of control codes. As
instructed by the menu, a user might enter a 20 for
Double Width printing, then a 14 which would provide
emphasized double width printing, and fnally a 15,
which would produce “near letter quality” double-
width characters. (Actually, the menu selections can be
entered in any order).

Creating characters

The second level of printer configuration software
Creates characters which are beyond the normal
capability of the printer. While virtually all printer
manufacturers provide some graphic symbols in
response to ASCIl codes above 197, there is no
standard set of graphic characters: Printer A doesn’t
produce the same characters as printer B in response
to ASCIl codes higher than 127. Although many printer
manufacturers go their own way because there is no
official standard for the graphic codes, IBM has set a
defacto standard for graphic characters, and much
commercial software utilizes the IBM graphics set.

Unless your printer is 100% compatible with the IBM
graphics characters—and few are even partially
compatible—what you get from a printer is not what
you see on the screen. Many of the most popular
printers print the horizontal and vertical lines, and the
math and foreign characters of an IBM-compatible
screen display as itallic characters.

Short of replacing the printer, the way around this
problem is printer software such as The DigiCon Print
Package (Digital Concepts, Inc, Inc., PO. Box 8345,
Pittsburgh, PA 15218), which is intended for Epson and
Epson-compatible printers. In addition to other printer
control functions, the DigiCon package uses the
printer's addressable dot printing feature to generate its
own fonts (type styles) such as script, block, and
conventional characters, all of which duplicate all 56
characters in IBM's Set 1 and Set 2 character sets.

As shown in Figure 2, a dump of each DigiCon
character set is mapped so the user can instantly
determine the decimal ASCI| value for every IBM
character; information that is necessary to easily
incorporate the IBM graphics into programs and
documents. The ASCII values are determined by
locating the vertical (left side) and horizontal (top)
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FIG. 2a—THE DIGICON PRINT PACKAGE generates complete
IBM graphics printer character sets. This one is for the default
character set. The numbers along the left and top edge
provide the ASCIl code for each character. The omega symbol
(used to indicate resistance) is ASCII 23 + 4, or ASCII 234.
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values for a character. For example, the upper case A is
ASCII 065 (or 65); the omega symbol used to represent
“ohms” is 234, while the interational symbols for male
and female are respectively 011 (11) and 012 (12).

The characters are attained by printing through the
DigiCon program, which means that the original file
must be saved in ASCIL. If you have a WordStar file it
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FIG. 2b—SINCE DIGICON GENERATES the characters inde-
pendently through dot-addressable graphics, it can generate
various type faces, such as this “script” font.

DigiCon Print Package V2.8 Printer Swtep Utility  (C) 1984 Bigitel Concapts
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FIG. 2c—DIGICON'S CONVENTIONAL printer control func-
tions are determined through menu selection.
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must be converted to ASCII (yes, it can be easily
done), while a PFS:Write file can be saved directly in
ASCIl. The same is true for data files or anything else:
they must be in ASCIl in order to be processed
properly by the DigiCon system. Screen dumps are
unaffected by the conversion—they do not print what
is seen in the screen—because the dump goes directly
to the printer, bypassing the conversion software.

Load your own

The most convenient way to accommodate the IBM
graphic characters—which is arranged in two Sets—is
by programming the printer to recognize and generate
the characters directly from conventional software. Low
cost programmable printers like the Epson FX+ series
are a recent concept for personal computing. The FX+
has its own character set in ROM as well as RAM, which
can be user configured with a user-designed font. A
program such as the Printer BOSS (Connecticut
Software Systems Corp., 30 Wilson Ave., Rowayton, CT
06853), which offers conventional control code
configuration for Epson printers, can also program an
FX+ printer to recognize and print IBM's graphic
character sets. The printer can respond directly to the
orginal applications software without the need for an
intermediate ASCll-only print mode. Figure 3 shows the

Printer Boss MENU P2

te) 1384 Connecticut Software Systems Corporation

To select an option type one character and press ENTER Frinter = Fi-88

DOMNLOAD SFECIAL FUNCTIONS
I8 Hateix Printer Set  (No) b = Letter quality {Ho)
= | Feinter Set 1 iNa) 7 = Sidoways printing (Mol
i@ Prister Set 2 (Mo}
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f = Mormal { ) = Sweden
B = Framce (Mo} = ltaly
C = Germany { = Spain
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HEML OPTIONS:
R = Recall

X = Exit

¥ = Prin ]

Z = Set Primter and Exit

[Press ENTER for Menu P31

FIG. 3—THE PRINTER BOSS can actually configure a printer
so the printer itself “thinks” it's IBM compatible. It does this
by downloading a character set(s) into the printer's memory.
The only limitation to this method is that it is presently avail-
able only for the Epson FX printer series.

large menu selection screen of the Printer BOSS, which
permits the user to program both the printer control
codes and the character font at the same time.

A programmed font is the ultimate emulation
because the printer itself functions as conventional
hardware, meaning that it does not require
intermediate translation software. Even screen dumps
will produce the accurate hardcopy of the screen
display.

Because of the pervasive influence of IBM most
printers will reproduce the complete IBM character and
graphics set(s). Until then, or until you're ready to
purchase a new printer; the best way to generate
unconventional type styles and characters is to use
software that emulates hardware. <¢MDp>
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right motor to rotate backward
while the left motor rotates for-
ward, causing the unit to turn
right. And so on.

You may be wondering where to
get the motors for the two-wheel-
ed device we've described. We've
found that for motors, and the
many other parts that we'll be
needing in the coming months,
there’s no better place than a sur-
plus store. But some of you may
live in areas where suitable surplus
outlets simply do not exist. So for
you, the following firms can sup-
ply suitable motors by mail: Ed-
mund Scientific, 101 E. Gloucester
Pike, Barrington, NJ 08007,
Phone—609-547-3488 (motor as-
sembly part No. B31-827, $4.95),
and H & R Corporation, 401 E. Erie
Avenue, Philadelphia, PA 19134,
Phone 215-426-1708 (motor assem-

bly, part No. TM22K638, $4.95).
Those firms list in their catalogs
many different motors, motors
with wheels, and even complete
robot kits.

Next time, we’ll take a look at a
commercially available robot. In
the meantime, why not get started
on your mobility base? R-E
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Designing microprocessor-based circuits

IN THE PAST, WE'VE SPENT PLENTY OF
time talking about gates, latches,
flip-flops and counters. After all,
anyone interested in circuit design
needs a clear understanding of
what those elements are, how they
work, and how they can be used.
Although logic families have
changed—DTL having given way
to RTL, and RTL to TTL and CMOS
technologies—the basic design
approach has not. Flow charts,
block diagrams, and other paper
work are all still necessary to ob-
tain a final product.

Some time ago | stated that cir-
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 Z80
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cuit design should begin with
basic building blocks. But as tech-
nology advances, what once was
an exotic part becomes so com-
mon that we begin to think of it as
a basic element. And that’s cer-
tainly true of the microprocessor.

Many people think that micro-
processors are computers. Well,
they’re not. Computers are one
application of microprocessors,
but not the only one. Micro-
processors are |C’s that accept in-
structions, move data from place
to place, and perform logical oper-
ations.
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Over the next several months,
we’ll look at microprocessors to
see how they can be used to lower
power requirements, and cut
down the parts count and board
size of typical circuits. What's
more, you'll see how one basic cir-
cuitcan be made to handle a multi-
tude of jobs.

Microprocessors can control
various elements of a circuit, but
something has to tell them what to
do and when. That means you'll
finally have to come to terms with
the great “god,” software.

Understanding microprocessors

If you had to pinpoint the basic
difference between a gates-only
circuit and a microprocessor-
based one, it would probably be
that the former can do only the
specific job it's designed to do,
while the latter can do a number of
different things, as long as it's
properly told what to do. Every-
thing depends on the set of in-
structions (software) fed to the
microprocessor. But for now, let's
examine the internal structure of
the microprocessor to see what's
inside and how it works. Once we
have a clear understanding of that,
we can start telling it what to do.

Basically, there are two types of
microprocessors: top-down and
bottom-up. The difference has as
much to do with how they handle
memory as with their internal or-
ganization.

Microprocessors spend a lot of
time moving and manipulating
data, and they need a place to
store the interim and resulting
data. The way they handle that task
marks another basic difference be-
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tween the two types of micro-
processor. The bottom-up type
has internal registers that can be
used for data storage, “house-
keeping,” counters, and so on.
The top-down type uses external
memory for the same purpose.

Figure 1 should give you a better
idea of what | mean. The Z80 (Fig.
1-a) and 6502 (Fig. 1-b) are perfect
examples, respectively, of a bot-
tom-up and a top-down micro-
processor or CPU (Central
Processing Unit). The Z80 has a
total of 14 general-purpose inter-
nal registers, while the 6502 has
only two. Both have the other regi-
sters that all microprocessors
need: the accumulator, the stack
pointer, the flag register, and so
on. We'll cover all of those even-
tually.

The number of registers doesn’t
necessarily make one micro-
processor better than another,
only different. However, that dif-
ference can make one better suit-
ed for a particular application than
another. A CPU with many internal
registers (bottom-up) can manipu-
late data between the registers
very quickly. But they slow down
when they have to access external
memory.

On the other hand, a top-down
microprocessor like the 6502 uses
external memory for almost every-
thing it does, but it has a speedy
way of accessing the bottom range
of external memory. By contrast,
all external memory appears the

same way to bottom-up micro-
processors (another topic for fu-
ture discussion).

Microprocessors with many in-
ternal registers (like the Z80) can
move and manipulate data from
register to register very quickly,
making number-crunching fast-
er—a definite asset in applications
doing a lot of arithmetic. But the
6502 is capable of doing BCD (Bin-
ary Coded Decimal) math. If BCD
is used, the round-off errors that
crop up in binary math (the normal
way arithmetic computations are
handled in that and other micro-
processors) are avoided.

Finally, If you're doing a lot of
1/O operations, the simpler bus in-
terface requirements of the 6502
are worthy of serious considera-
tion. In any case, when dealing
with microprocessors, remember
that anything you can do with one,
you can also do with another, al-
though maybe not as easily.

Since learning to use a CPU
means putting in plenty of time,
you should pick your micro-
processor carefully. I’ve chosen to
use the Z80 for the balance of our
discussions; it’s cheap, available,
powerful, and there’s a wide range
of support |C’s available for it. To
design microprocessor-based cir-
cuits you must first understand ex-
actly what the microprocessor can
do, and how it does it.

Figure 2 shows a block diagram
of the internal structure of the Z80.
As you study it, notice that it isn’t

really much different from the cir-
cuits we've designed in the past. In
fact, it would be possible—al-
though not really practical—to
build a CPU from discrete logic
IC’s.

The 780, like most other micro-
processors, is made up of five dif-
ferent parts: the instruction de-
coder, the CPU control block, the
address and data bus controllers,
the ALU (Arithmetic Logic Unit),
and the storage registers. What
separates a CPU from just a collec-
tion of discrete elements is the in-
clusion of the ALU and the
instruction decoder.

The ALU is the workhorse of the
CPU. That is where addition, sub-
traction, logical operations (AND,
OR, XOR, NOT) and other operations
occur. Precisely what goes on in
the ALU depends upon another
part of the CPU—the instruction
decoder.

The instruction decoder is the
part of the CPU that contains the
instruction set (a preprogrammed
series of routines that are per-
formed when the CPU receives the
appropriate command). The in-
struction decoder mediates be-
tween the ALU and external
memory. [tis the job of the instruc-
tion decoder to recognize a com-
mand, decode it, and issue the
appropriate instructions to the
ALU. The ALU acts accordingly and
then waits for the next set of in-
structions. The series of com-
mands that the instruction de-
coder receives, of course, is the
program being run.

Translating low-level data ma-
nipulation into useful work re-
quires plenty of additional hard-
ware and the right software. As
with everything else we've done
together, you're going to be doing
a lot of work on paper before you
ever look at a soldering iron. The
first—and probably the most im-
portant—thing you have to do be-
fore we continue our discussion is
to get a good book on the Z80 and
start reading. There’s just no way
to fit all the necessary information
into this column.

Our next step will be to put to-
gether a bare-bones Z80 system
and see what can be done with it.
If you’re new to microprocessors, |
think you'll be amazed by its ver-
satility. R-E
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Custom-tailored audio

EVERY AREA TO WHICH ELECTRONICS IS
applied has its own peculiar re-
quirements; sometimes those re-
quirements get really peculiar. Talk
to someone doing amplifier de-
sign, and you'll hear about purity
of sound, minimum distortion,
and bandwidth from DC to
daylight. Talk to someone else and
you’ll hear about wah-wah, fuzz,
and flanging.

It seems as if there’s all the dif-
ference in the world between pro-
ducing and reproducing sound. In
any event, it’s a safe bet to say that
things aren’t as straightforward in
making electronic music as they
might be. Anyone who gets inter-
ested in designing circuitry with
an eye toward music, learns
rapidly that lots of coloring has to
be added to the audio for it to
sound “good.”

Probably the most basic addi-
tion you can add is tremolo. But,
before we go any farther, let’s
make sure we know what tremolo
means. Tremolo is produced by
modulating (varying) the ampli-
tude of the input signal, making it
louder and softer.

A violinist produces tremolo by
varying the strength of his bowing.
Most other musicians and singers
also use tremolo to color the
sounds they produce. This month,
we'll look at a circuit that lets you
easily add tremolo to any audio
circuit that you're building.

Audio circuit add-on

Before we get into any of the
nitty-gritty of the design, there are
a few ground rules that should be
laid out. Tremolo sounds best
when it’s subtle—too little and it
won’t be heard; too much and
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FIG. 1

you'll wish that it couldn’t be
heard at all.

The simple circuit that’s shown
in Fig. 1 can be used to color the
sound coming from your audio
system. Clocking for the circuit is
provided by an oscillator built
from one quarter of a 4093 quad
NAND Schmitt trigger. With the
component values shown, it will
run at about 5 Hz. The clock fre-
quency is fed to the gain control,
pin 8, of an LM386 amplifier. Trem-
olois produced by varying the gain
of the amplifier.

There are design parameters of
that circuit that allow you to tailor
it to work any way that you want.
However, one thing deserves your
particular attention—CMOS os-
cillators swing almost the full
range of the supply voltage (from
ground to the supply rail).

If you use a CMOS oscillator to

ROBERT GROSSBLATT
CIRCUITS EDITOR

produce tremolo in an arrange-
ment similar to that shown in Fig.
1, it's going to vary the gain of the
amplifier from just about zero to
the maximum, and it will sound
really weird. Now that we know
that much, let’s look at the circuit
in more detail.

The mathematics used to deter-
mine the frequency of the clock is
pretty hairy, butyou can get a close
approximation from:

f =1/.8R1C1.
If you want to change the tremolo
rate, simply plug your own num-
bers into the formula to get the
needed component values. A
trimmer potentiometer can be put
in series with R1, so that you can
easily experiment with different
rates. If you decide to do that,
however, make R1 about 100,000
ohms and use a 1-megohm trim-
mer. That should let you dial up
frequencies from about 2 to 20 Hz.

Resistor R2 is the depth control.
By that we mean that it controls the
degree of tremolo that you'll get
from the circuit. It’s a straight ap-
plication of an R-C time constant.
You can experiment with different
values for R2 and C2. And just as
we did with the clock rate, you can
putatrimmerin series with R2. But
if you do, make R2 a 5000-ohm unit
and use a 50,000-ohm trimmer. If
you're curious, leave it out al-
together and see what it sounds
like. (After all, music is a subjec-
tive art.)

Although I've used a 4093 to
build the tremolo clock, you can
use just about any oscillator at all.
The only requirements are that it
will reliably oscillate at below 10
Hz, and that it can produce an out-

(Continued on page 122)



How Many Times
Do You Intend To Let

“THE SAME DOG”

Bite You ?

r How many times have you worked all day long trying to diagnose the
voltage | LV regulator circuit of a set that is in shut down only to
ventually find that a shorted video, color, vertical, tuner, AGC, or
Jatrix circuit was causing the set to shut down and, to find that the hi-
oltage / LV regulator circuit was working flawlessly all the time?

r How many times have you spent the day looking for a short that was
ausing the set to shut down, only to eventually find that an open
ertical, video, matrix circuit or, an open HV multiplier was to blame?

v How many times have you worked all day on the same TV set, only
3 find out that the set's flyback transformer was defective?

r How many flyback transformers have you replaced only to find that
e original flyback was not defective?

t How many horiz output transistors and Sony SG 613 SCRs have you
lestroyed while simply trying to figure out whether the flyback was
ood or bad?

k¢ How many times have you been deceived by your fly'back “ringer"'?
}an you even count the number of hours that your “'ringer'’ has caused
ou to waste?

¢ How many times have you condemned a flyback, only to find that a
horted scan derived B+ source was causing the flyback to “appear”
s though it were defective?

r How many hours have you wasted, working on a TV set, only to find
hat the CRT had a dynamically shorted 2nd anode (to primary
Jlement)?

k How many new sweep transformers have you unknowingly
lestroyed because a short existed in one of the scan derived B+
ources?

k How many times have you said to yourself, *'| could fix this - - - -thing
f | could only get it to fire up iong enough to lite the screen? - - - without
lowing an output transistor or a fuse."

& How many additional bench jobs could you have gotten, had you
)een able to give an accurate, “on the spot’' estimate on sets that
vere either in shut down or, not capable of coming on long enough for
rou to analyze them?

f you had been using our all new Super Tech HV circuit scanner, you
vould have had an accurate evaluation concerning all of the above in
ibout one minute, at the push of just one single button.

t's truel Push just one test button and our HV circuit scanner will (1)
\ccurately prove or disprove the flyback, (2) Check for any possible
shorts in any circuit that utilizes scan derived B +, (3) Check the scan
jerived power supplies themselves for shorted diodes and/ or elec-
rolytic capacitors, (4) Check for primary B 4+ collector voltage and, (5)
>heck the horiz output stage for defects.

Jur HV circuit scanner works equally well on sets with integrated or
Jutboard HV multipliers. It will diagnose any brand, any age, solid state
IV set including Sony. The only exceptions are sets which use an SCR
or trace and, another for retrace (i.e., RCA CTC 40 etc.). Our scanner
will not work on these sets.

n plain English, our HV circuit scanner is even easier to operate than
1 “'plain vanilla' voltmeter.

=irst off, when you're using a scanner, you do not remove the flyback
n order {o check it, In fact, you don’t even unhook any of the wires that
are connected to the flyback! All you do is:

1) Remove the set's horiz output device, plug in the scanner's inter-
‘ace plug, then make one single ground connection. That's all you do to
100K it up.

2) If the primary LV supply is functional and, assuming that the emitter
sircuit of the horiz output stage has continuity, the scanner will tell you
that it is ready to ‘'scan’’ by illuminating the “‘ready" light, which is the
~hite button on the test / run switch.

(3) Press the spring loaded (test) side of the test / run switch and the
scanner will "look'" for any type of a short that might exist anywhere
on the secondary side of the flyback, including the HV multiplier, any
circuit that relies on flyback generated B+ and, including the flyback
itself (both primary and all secondary windings). It will simultaneously
check for a shorted LV regulator device HV multiplier, or an open or
""partially’’ open safety capacitor.

If a short or, an ‘excessive load'' exists on one secondary winding, all
other secondary windings will have “‘normal’’ output voltage in spite of
the short. Only the shorted winding itself will have zero volts on it. This
makes shorted scan derived B+ sources incredibly easy to isolate.
During this test, the 2nd anode voltage is being limited to approx 5 kv
by the scanner.

If a short is present, the red "flyback™ light will either lite, or flash (at
various speeds), depending on which type of a short exists. If no shorts
exist, the “‘flyback’ light will be green.

Assuming that the "‘flyback’" light is green, no shorts exist and, it is
now time (and safe), to begin looking for open circuits which might be
causing the set to shut down due to flyback run-a-way. It only stands to
reason that if no shorted conditions exist, then one (or more) circuits
will have to be open, otherwise, the TV set would be working!

(4) Now that you know that no shorts exists, push the *'run’' side of the
test / run switch (the side that latches). Provided all of the other circuits
in the TV set are functional, the scanner will now put a picture on the
set's CRT screen that has full vertical and horiz deflection, normal
audio, video and color.

Keep in mind that during this test, your scanner is:
(1) Circumventing all horiz osc/driver related shut down circuits,
(2) Limiting the set's 2nd anode voltage to approx 20-25 kv,

(3) Substituting the set's horiz oscidriver circuit and, as a result,
eliminating any need that the set might have for an initial start up or
B+ resupply circuit for the osc/driver.

Wait about 15 seconds for its filaments to warm up, then look at the
CRT. Any circuits that are “open® will now produce an obvious symp-
tom on the screen. Because the scanner has circumvented all of the
set's shut down features, you can now use your old reliable *'symptom
to circuit analysis’ technigue to troubleshoot the problem, i.e., if the
picture has no blue in it - - - repair the blue video or blue matrix circuit.
If the picture has only partial vertical deflection - - - repair the vertical
circuit, and so on. The scanner has effectively removed all of the
stumbling blocks that would normally prevent you from diagnosing the
problem. i.e., start up and shut down features, and allowed you to
repair the TV set by using conventional techniques.

When you're using a scanner, all start up, shut down, dead set pro-
blems are easy to solve. You don't need anyone to tell you just how dif-
ficult these problems can be for those who don't have a scanner!!

QOur Super Tech HV circuit scanner normally sells for only $495%.
Beginning July 4, 1985 thru August 31, they are on sale for only $395%.

VISA, MASTERCHARGE, C.0.D. ORDERS WELCOME
DIEHL ENGINEERING e 6004 Estacado Ln. ® Amarillo, TX 79109

PHONE (806) 359-1824 or (806) 359-0329
Phone Orders Welcome

Since the Scanner only has two buttons to press, most technicians
never need it but, our "'Hot Line"" is available to assist new owners in
the operation of their scanner. Phone (806) 359-0320.
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More control circuits

LAST TIME, WE STARTED LOOKING AT
control circuits and talked about
various types of manual switches.
Such switches are not always best
for direct control of a circuit. In
addition, the controlling force is
not always pressure on a switch.
Sound, light, or RF can be made to
“reach” out and “flip” a switch!

There are a variety of reasons for
using something other than a
manual switch for circuit control.
One alternative to the manual
switch is a relay. A relay is nothing
more than an electromagnet that,
when energized, pulls on a piece
of metal causing the relay contacts
to open and/or close. (We'll ignore
the source of the voltages being
applied to the relay, for now.)

The size and shape of the mag-
net, and the number and arrange-
ment of the contacts vary greatly,
but the operation of all standard
relays is the same! Figure 1 shows
the schematic representation of
several relay types. Figure 1-a is an

':3:‘_5} S
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ELECTROMAGNETIC
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example of a SPDT relay. Current
passing through the coil, which is
wound to activate at a given volt-
age and/or current, causes the ar-
mature (the center contact) to be
pulled toward it. The source
should match the coil require-
ment, and the relay’s electrical
specifications (AC or DC) must be
adhered to.

Let’s suppose that a controlling
voltage is applied to the armature,
which is in the upper contact posi-
tion. When the coil is energized,
the armature is pulled downward.
Now the armature connects with
the relay’s lower contact and what-
ever is connected to that terminal
is energized. Because the arma-
ture is connected to a spring, it
jumps back to its original position
as soon as current ceases to flow
through the coil—the lower circuit
is disconnected and the upper is
reconnected.

Another type, astepping relay, is
shown in Fig. 1-b. That type steps
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FIG.1
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forward (to the next contact) each
time the coil is momentarily ener-
gized, going from one to four and
then repeating. Stepping relays
are useful in some applications,
but are expensive.

A latching relay is shown in Fig.
1-c. When the upper coil is ener-
gized, the armature “latches”
(locks) in the upper position. It
stays there until current flows
through the lower coil, causing the
armature to move to the lower
position. When you want a short
signal to hold a relay “in,” you
need a latching relay. The latching
relay can cost three, or more times
as much as one of the common
type shown in Fig. 1-a. But when
you need one, you need one—or
do you?

Fortunately, you can make a
latching relay from two of the com-
mon variety and save a few bucks,
as Fig. 1-d shows. (Assume that
there are two electromagnets act-
ing as one.) Note that the contacts
are in the double pole configura-
tion; i.e., there are two armatures.

When the momentary switch is
pressed, the coil is energized and
both armatures are pulled down-
ward. The lower armature contacts
make or break the circuit being
controlled. When the upper arma-
ture makes contact, a voltage is ap-
plied to the coil, so that releasing
the switch has no effect—the relay
is latched in the “on” position.

Of course, the relay will remain
latched indefinitely, defeating its
purpose in most applications.
Therefore, some method of deac-
tivating the relay is needed. A
switch (toggle or normally closed
momentary) may be inserted be-
tween the coil and +V, so that
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits

ic by Diehl Engineering

How many of these questions
can you answer ?

(1) Every circuit has a beginning and an ending. Where does this
circuit begin ?
(2) Specifically, what is the purpose of this circuit ?
(3) What turnsiton ? What turns it off, or does it ever really turn off 7
(4) Does this circuit have a shut down feature ? |If so, which com-
ponents are involved ?
(5) What would happen if Q103 were to become shorted E 1o C?
(6) What purpose does Z115 serve ?
(7) What would happen if D114 became shorted ?
(8) What purpose does C126 serve? What will happen if C126
becomes open ?
(9) Is the winding between terminals 3 and 4 of the flyback a primary
or a secondary winding ?
(10) What purpose does C117 serve ? Exactly what does it do, and
exactly how does it do it ?
(11) Exactly what do resistors R113, 114, 115, 116, and 117 do?
What happens if they change value ?
(12) What occurs that causes this circuit to produce an initial start up
pulse ?
(13) Why does this entire circuit become shorted and begin to destroy
horiz output transistors if the regulator SCR becomes shorted ?
(14) There is exactly one safe and practical method of circumventing
this LV regulator circuit for test purposes. This technique does
not involve a variac, Instead, you must disconnect one wire then
connect a jumper wire from terminal #4 directly to i |
Which wire do you disconnect and where do you connect the
other end of your jumper wire ?
(15) 1f SCR100 is shorted, this circuit will still “‘eat" horiz output tran-
sistors even if you are using a variac. Why ?
(16) Why does this circuit use a floating ground ?

We publish a monthly magazine called the Technician / Shop Owners
Newsletter. Each month we take a.popular circuit and absolutely
diasect it.

Using color coded pictorial schematics such as the one above, we
“map out'" every action in the overall sequence of events that must
take place during each and every cycle.

Beginning with the very first "‘action' in the sequence (which just
happens to be depicted in the above schematic) we explain exactly
what is taking place. We then explain the function of every component
in that portion of the circuit. After explaining the function of each com-
ponent, we show you how to troubleshoot that particular ‘action™ or
function.

After reading our newsletter on this circuit, you could answer all of the
above questions as fast as anyone could ask them. In fact, you will
then know everything there is to know about this circuit. Including how
to troubleshoot it !!

Regardless of whether you work on TV sets, stereos, radios or
computers, just having the ability to “diasect’’ an electronic circuit
(any circuit) is worth a fortune. In reality, '‘diasecting’’ is exactly what
our newsletter is designed to teach you.

Because of the manner in which our newsletter is written, the subject
matter that is gained from each monthly issue is so extremely broad
that it will “'spill over" into your everyday troubleshooting routine, and
be applied to totally unrelated circuits.

Each monthly issue sells for only $9%, due ten days after delivery.
VISA | Mastercharge welcome.

To Order: Send your name, address and phone # to Diehl Publica-
tions, 6004 Estacado Ln., Amarillo, TX 79109. Specify Issue # 3.

For immediate Service Call: (806) 359-0329 or 359-1824.

Do not use the Reader Service Card in this magazine to place your
order.
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when pushed, current flow is in-
terrupted and both armatures re-
vert to their original positions.
Since the upper armature con-
tacts no longer supply voltage to
the coil, the entire unit “sits” wait-
ing for a trigger. In examining the
possibilities of the circuit (Fig. 1-
d), don't forget that the second
switch need not be a manual one.
Another relay, a transistor, or an
SCR can handle the job. We'll
cover transistor and SCR switch
substitutes in the future.

Telephone ringer modification

There are many aspects of mod-
ern life that we take for granted,
but that can present considerable
difficulties for those with a phys-
ical handicap. Consider, for in-
stance, the difficulty the hearing
impaired have using the tele-
phone system. There are, of
course, devices that allow the
hearing impaired to use that sys-
tem (such as handset amplifiers
and teletype terminals), and
others that alert the user to an in-
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[C] Radio-Electronics back issues (1985). . .. .. $3.00
Write in issues desired

[J Radio-Electronics back issues (1984). ... .. $3.50
(Februrary 1984 not available)

[ Radio-Electronics back issues (1983) ... .. $3.50
(January, February 1983, May 1983 not available)
Write in issues desired

[J Radio-Electronics back issues (1982) .. ... $4.00
Write in issues desired

[J Radio-Electronics back issues (1981) ... .. $4.00
(Jan., Feb., March, Dec. 1981 not available)
Write in issues desired

[ Etch your own PC boards .............. $3.00
[0 Hands On Electronics #1............... $4.00
[0 Hands On Electronics #2............... $4.00
[J Hands On Electronics #3............... £3.50
[ Hands On Electronics #4............... $3.50
[E] VORI Rapairs s e e e $3.00
I IBM Typewriter to

Computer Interface. ................... $3.00

[ Special Projects #4 (Summer 1982) ..., .. $4.50
[ Special Projects #5 (Winter 1983) ....... $4.50
[] Special Projects #6 (Spring 1983) ....... $4.50
[ Special Projects #7, #8, #9 . .. NOT AVAILABLE
[T Special Projects #10 (Spring 84)......... $4.50
[J Radio-Electronics Annual 1983 .......... $3.50
[ Radio-Electronics Annual 1984 . ......... $3.50
[ Radio-Electronics Annual 1985. .......... $2.50
[J How to Make PC Boards ............... §2.00
ElEAIVADOIEKHE S e s e $2.00
[J Modern Electrics (Vol. 1. #1 ............ $2.25
April 1908)
[ Electro Importing Co. Catalog ...,....... $4.95

(1918) (176 pp)

[ Low Frequency Receiving Techniques .. ... $6.00
Building and using VLF Antennas

[ New ideas - 42 circuits for experimenters . . $3.50

To order any of the items indicated above, check off the
ones you want. Complete the order form below, include
your payment, check or money order (DO NOT SEND
CASH), and mail to Radio-Electronics, Reprint Depart-
ment, 200 Park Ave. South, New York, NY 10003.
Please allow 4-6 weeks fordelivery. s

If you need a copy of an article that is in an issue we
indicate is unavailable you can order it directly from us.
We charge 50¢ per page. Indicate the issue (month &
year), pages and article desired. Include payment in
full, plus shipping and handling charge.

ARTICLE
PAGES MONTH YEAR
TOTAL PAGES @50¢ each TOTAL PRICE

MAIL TO: Radio-Electronics

Reprint Department, 200 Park Ave. South, New York, NY 10003
oAl price b Order S e s s e R R
Sales Tax (New York State Residentsonly) ............

All payments must be in U.S. funds
PR P

Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item $

All other countries ($2.00 per item, seamail) . .......coeiiiiiiiiiiiiiiiiiien $
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coming call using something other
than a standard telephone ringer.

Such devices are available from
the telephone company and
others, but their cost may be high.
In some cases, however, itis possi-
ble to modify a privately owned
phone (i.e. one that is not leased
from the telephone company) so
that it might be more easily used
by a hearing impaired person.

Henry Milowski of Ontario,
Canada has devised a scheme that
requires no change to the tele-
phone circuitry. He simply re-
moved the telephone’s cover and
taped a magnetic reed switch to
the side of the transformer. Then
he brought out two wires from the
switch and replaced the cover.

The telephone still functions
normally; but now, the magnetic
field of the transformer causes the
reed switch contacts to close. That
switch can control any kind of de-
vice. In his application, the switch
is used to turn on a 555 oscillator
that has adjustable tone and vol-
ume controls, but, of course, the
“ringer” can be any kind of sound
or light source.

Repairing old receivers

Obviously there are many
“Hobby Corner” readers who are
interested in restoring old radios
and televisions. My recent men-
tion of Ken Mclntosh’s newsletter
brought forth a flood of inquiries.
Some of you need a source of
schematics, while others are look-
ing for parts sources.

Well, from Mick McDaniel (CA),
W6FGE, | received the information
you asked for! Here are a few sug-
gestions from Mick. For sche-
matics, write to: McMahon Vin-
tage Radio, PO Box 1331, North
Highlands, CA 95660; Scaramelia,
PO Box 1, Woonsocket, Rl 02895,
or Panaxis Productions, PO Box
130, Paradise, CA 95969.

For parts, write to: JWF Pruett,
PO Box 28572, Dallas, TX 75228;
The Old Radio Place, 616 St., Rock-
ville, MD 20850, or Antique Elec-
tronic Supply, 1725 W. University,
Temple, AR 85281. When writing to
those (and other) places, remem-
ber that you are more likely to geta
prompt reply if you send an SASE
(Self-Addressed Stamped Enve-
lope)! Our thanks to Mick for shar-
ing that information with us. R-E



IC TESTER

continued from page 62

All of the resistors are mounted hori-
zontally on 0.4-inch centers except for
R¢ to Reyg. Mount those resistors ver-
tically with the resistor body down and the
bare lead toward the top of the board. (The
bare lead will be used as a test point for
checking the LED circuitry.) Be sure that
the resistors do not extend high enough to
touch the top panel when installed. The
finished PC board should look something
like that shown in Fig. 9.

A second PC board, the B-socket
board, contains a small solderless bread-
board socket (SO3), a standard 16 pin DIP
socket (SO4), and a zero-insertion-force
or ZIF socket (SOS5). It sits above the main
board and the cabinet top and mates to the
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FIG. 11—YOUR FINISHED MAIN BOARD should

look like this before you install a top cover.

main board with a 20-pin connector. The
foil patterns for that double-sided board
are shown in our special “PC Service”
section, and the parts-placement diagram
is shown in Fig. 10.

The 16-pin resistor plugs can be as-
sembled by using a standard 16 pin header
as shown in Fig. 11. The common connec-
tion can be made with a tiny PC board or
simply by tying the leads together. The
shorting plug uses 220-ohm resistors
while the pull-up plug uses 150K re-
sistors.

Power is supplied from the circuit under
test using a 2-pin connector with leads,
mini clips and an in-line fuse. Connection
to the IC under test is via an IC test clip,
which we'll call a DIP clip. The plugs,
DIP clip, and power connector are shown
in Fig. 11,

Circuit checkout

Before applying power, check over the
entire assembly for solder bridging, poor
solder connections or missing solder
points. Verify that all 11 DIP IC’s are ori-
ented with pin 1 up toward the top of the
board. Check all LED's and transistors for
polarity, and correct any mistakes now.

Mount the main PC board on the bot-
tom chassis, but don’t install the top cover
until we’re done testing. Plug the small
PC board into the main board (through

SO6) and place all of the iN/out slide
switches to the ouT position (toward the
outside). Put the power switch in the 5-7-
volt position and apply 5 volts from a
regulated external DC source.

To check the pulse detector, connect a
IK resistor between the pulse input
(puLsE IN) and V- on the solderless con-
nector, SO3. Short PULSE IN to ground
with a wire lead. The pulser LED must
blink each time the short is made or
broken. That verifies that either a rising or
falling edge will trigger the pulse detector.
Remove the resistor and lead.

Immediately to the left of the solderless
connector is [C9. Connect pin 6, a square
wave output, to PULSE IN using a short
piece of wire. The pulser LED should
pulse on and off rapidly. Remove the wire.
If you have a pulse generator, feed a 25-ns
pulse to pULSE IN. The pulser LED should
blink for each pulse. Do that with both
positive- and negative-going pulses.

To check the output pulser, use a
short length of wire to connect PULSE ouT
to pPULSE IN on the solderless connector.
Then connect a 22-ohm resistor from
PULSE OUT to V. When you momen-
tarily press the pulser button, the pulser
LED (LEDI17) should blink. Next, con-
nect the 22-ohm resistor from PULSE ouT
to ground. Once that is done, when you
momentarily press the pulser button, the
LEDI17 should blink. Depress and hold
the pulser button again. In about 2 sec-
onds the pulser LED should start and keep
pulsing on as long as the button is de-
pressed. Remove jumper and resistor.

To check the individual pin logic, in-
sert the 220-ohm shorting plug into one of
the A sockets (SOI or SO2) and connect
its common lead to ground. Place the
STORE switch to the not-stored position,
and cycle each of the individual pin slide
switches to verify that the corresponding
LED is on when the switch is in the out
position and off when in the in position. If
an LED does not perform properly, a sim-
ple check can determine if the LED and
drive transistor are working,.

The test is done as follows. To turn off
the LED, connect one end of a 1K resistor
to ground. With a clip lead or jumper
wire, connect the free end of the resistor
to the top of Ry (Rey is the vertically
mounted resistor; there’s one for each
pin). To turn on an LED, connect one end
of a IK resistor to V. and repeat the
above.

To check the sTore function, place
the sTore switch to the STORE position.
Turn each LED on by placing its switch to
the ouT position, then place all IC switch-
es to the IN position. The LED’s should
remain on until either the store switch is
moved “out” or the pulser is pulsed.

Do not continue if the analyzer is not
operating as described, Correct any prob-
lems before you go on. Next time, we’ll
see how to use the analyzer. R-E

DIGITAL IC’s

continued from page 80

Other shift registers

A recirculating shift registeris a special
type of shift register whose output is fed
back to its input. A block diagram of such
a circuit is shown in Fig. 11.

In that circuit, as data is clocked out of
the serial output, it is re-entered into the
register via the serial input. The result is
that after every n + I clock pulses, where n
is the number of stages, or “bits”, in the
register, the contents of the registeris reset
to its original state.

One application for that type of shift
register is in a digital storage os-
cilloscope; a block diagram of such a de-
vice is shown in Fig. 12. In such a scope,
the analog input is converted to digital
form by the A/D converter and then stored
in the shift register. The section of that
register denoted as the “cache” is four to
eight bytes of parallel data that are used to
update the stored waveform. The serial
output of the register is re-converted to
analog form by the D/A converter for dis-
play on the scope’s CRT, and also fed back
to the register’s input for reinsertion.

Figure 13 shows a bucket brigade de-
vice, or stepper; the timing diagram for
that circuit is shown in Fig. 14. That cir-
cuit is an electronic version of the elec-
tromechanical stepper, where a voltage is
applied sequentially to a series of con-
tacts.

In that type of shift register, J-K flip-
flops are connected so that the 1 inputs are
always high and the k inputs are always
low. In that state, the @ outputs of each
flip-flop are usually high. However, if a
reset pulse is applied, it will force the @
output of the first stage low. As shown in
Fig. 14, that low will be passed, in “*buck-
et-brigade” fashion, to each succeeding
stage of the register on negative-going
transitions of the clock signal.

Figure 15 shows a pseudo-random se-
quencer. The output of that circuit is a
pseudo-random signal (i.e., noise). Such
a signal can be used to test a variety of
equipment, such as audio amplifiers and
radio receivers.

The pseudo-random sequencer can out-
put 2n — | (where n is the number of stages
in the device) different states. The par-
ticular state output on a given clock pulse
appears to be random. We say “appears”
because the outputs do repeat in a sequen-
tial manner; however, that sequence is not
apparent over a “‘short” period of time.
(Short is a relative term; a 64 stage
pseudo-random sequencer will repeat
only after 264 — 1, or 1.84467 x 1019,
clock pulses.)

Next time, we will look at another cir-
cuit in which flip-flops are used—the
counter. R-E
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ANTIQUE
RADIOS

Antennas and grounds

SO FAR, WE'VE DISCUSSED LOCATING A
suitable radio, restoring the cab-
inet, and repairing some chassis
problems. But what of the anten-
nas used with those sets? These
days, you can get good reception
by simply using a short length of
wire, but that was not always the
case. This month, let’s step back in
time and see what it took to get
good reception with those old
sets.

Early radio reception

Radio listeners back in the 1920's
faced quite a few reception prob-
lems. For one thing, RF shielding
was not a prime concern in those
days. Thus, though there were far
fewer sources of man-made inter-
ference around, the sources that
did exist were troublesome. To
make matters worse, transmitters
in the mid-twenties used much
lower power levels, making it
tough sometimes to pull a signal
out of the “hash.”

One way that early radio lis-
teners fought interference was to
locate the antenna as high above
ground as possible. Unfor-
tunately, efforts to elevate the an-
tenna were often in vain, as the
lead-in still had to pass by and
through most of the interference
sources.

Often, lead-ins were just
dropped down the back of the
building and tacked to the window
sill or a metal strap, which allowed
the window to close. And it was
not unusual to see window glass
replaced by wood so that a hole
could be drilled for the wire. A
porcelain tube insulator inserted
into a hole drilled through the wall

FIG. 2

or window frame (extremely un-
popular with landlords) was an-
other method used to bring the
lead-in into the house. In any
event, by the time the lead-in
reached the set, it had usually
picked up more signals than the

RICHARD D. FITCH

antenna itself. Putting up with
those unwanted signals was con-
sidered a part of owning a radio in
the early thirties.

Of course, shielded wire would
have solved the lead-in problem.
But the length of the runs—often
down three stories, then through
three rooms—made the cost pro-
hibitive. At six to ten cents a foot,
three dollars or more could be in-
vested in just the lead-in wire.
(That was quite a sum back in
those days.) And the high ceilings
of old houses added many feet to
the distance between the antenna
and set.

In any event, the real fun began
once the the antenna was in place.
Even though interference was a
fact of life, it was not easily toler-
ated. That's because it would sev-
erly curtail the possiblities of DX.
And DX was one of the passions of
many an early radio owner.

For those unfamiliar with it, DX
is the reception of distant radio
signals. A “DX hound” would
often spend considerable time
and money pursuing any scheme
that would bring in that one extra
signal.

As a result, many innovations
were offered by manufacturers ea-
ger to cash in on the DX craze.
Some worked wonders, while
others only worsened inter-
ference problems.

Improving reception

One early device used to im-
prove reception was an aerial
tuner. The tuner in Fig. 1-a uses a
coil with a slide lever (tuning arm)
to tune the antenna for best per-
formance. That device sold for



about one dollar and could be
home-made. Fig. 1-b shows an-
other antenna tuner common to
that period.

One problem with erecting a
roof-top antenna was that it were
considered unsightly by landlords
and neighbors. Further, for a time
local fire departments sought to
have those antennas banned be-
cause they considered them a haz-
ard to fire fighting. One solution
to that problem was an antenna
called the Gold Test Aerial. It was
small—only 5 inches wide, and 2%
inches high—and was said to per-
form as well as 50 feet of wire
strung 50 feet high. That antenna
was usually screwed inside the ra-
dio cabinet; it cost about $2.50.

In the late 1920's, the screen
aerial, a round or sometimes flat
screen device mounted on a pole
(as shown in Fig. 2), came along.
Since that antenna eliminated the
need to string wire across a roof, it
was advertised as having the ap-
proval of the Fire Department.

By the 1930’s, many of the prob-
lems faced by radio listeners be-
gan to disappear. Improved trans-
mitters, with increased power,
coupled with improved receiver
design, all but eliminated the need
for long, high-mounted antennas
for broadcast reception. R-E

PRINTER BUFFER

continued from page 71

be used to download a program.) The
code must be assembled to operate at start
address 0900H. The RAM from 0800 to
O8FFH is reserved for stack and
scratchpad memory if you wish to use it.
After your program is downloaded, press
and release the copy switch. The pro-
cessor will jump to 0900H and execute
your program. Top of RAM is FFFFH.

There are few subroutines used in the
IC2 program EPROM that would be of
any value, and because they do wreck
nearly all of the registers in the main and
alternate bank, we have not supplied their
entrance addresses. IC25 decodes 8 port
strobes and all may be used as input or
output strobes.

Using the EPROM programmer

With the power switches (S5 and S6)
off, set the FUNCTION SELECT switches for
the proper type of EPROM and for either
READ Or PROGRAM. Also set S8-a—S8-f
according to the EPROM chart of Table 3.
Install an EPROM in SO2. If the EPROM
is a 2758, 2716, 2732 or 2732A, it must

be installed so that its pin 12 is in pin 14 of
the socket. In other words, pins 1, 2, 27,
and 28 should be left empty. (Note that the
ZIF socket shown in the photos is a 24-pin
type. If you haven't already done so, plug
the Programmer board onto plugs PL4
and PL2,

Reading an EPROM

Now you’re ready to read an EPROM.
Switch S7 should be off. Turn on the buff-
er (S5) and then turn on the programmer.
Press and release copy. You should see
LEDI flash when reading 2758's, 2716’s
and 2764's. When reading 2732 type
EPROM'’s, the LED will not flash. In ei-
ther case, the READ operation will be
completed within one second.

The data from the EPROM will be
stored in the buffer’s memory. You may
read the data from the memory through
the serial output port or the parallel output
port. (Of course, if you want to use the
parallel port, you’ll have to remove the
programmer board and set the FUNCTION
SELECT accordingly.) When your comput-
er is ready to receive the data, press and
release copy. If you wish to copy the data
onto another EPROM, remove the copied
EPROM and replace it with a blank
EPROM. Change the FUNCTION SELECT

switches and S8 for the type of EPROM
you wish to program. Follow the instruc-
tions for programming an EPROM. (But
remember that you already have, in the
buffer, the data that you want pro-
grammed.

Programming an EPROM

Set up the programmer as described in
the section **Using the EPROM program-
mer” before installing the EPROM to be
programmed. With S7 off, turn on the
buffer and then the programmer. Dump
the data to be programmed through either
the parallel or serial (1200 baud only) in-
put port of the buffer. Turn S7 on. (That
applies the high programming voltage.)
Press and release copy, pause for a sec-
ond and repeat. LEDI will light. As data
is programmed, it is verified byte for byte.
If the data to be programmed matches the
data which is now programmed into the
EPROM, the programming will proceed
until the last byte sent from the computer
has been programmed, at which point the
LED will go off. Turn off S7 and S6, and
remove the EPROM. If an error is found
during the verify operation, the LED will
flash. If that occurs, switch off 7, S6 and
S5 and repeat the above procedures with
another EPROM. R-E

When detected early, the

cure rate for colorectal
cancer is very high. That's
why we urge regular
checkups for men and TEMPERATURE CONTROLLED SOLDER STATION
women 50 and over. wtmmwNEErEﬁ
Warning signs are a
change in bowel habits, $ 59.95
blood in the stool. model TCS-101
Your doctor can perform
the digital and procto exams,
and you take care of the
stool blood test at home.
Checkup Guidelines for
men and women over 50
without symptoms:
exam annually
wothloodtmam;uﬂys
Procto exam every 3 1o
years after 2 negative DESOLDER HANDPUMP — ALL METAL
tests 1 year apart CONSTRUCTION W / CONDUCTIVE TIP
C-MOS SAFE
cancer alone, $4.95
AMERICAN CANCER SOCETY: mwm i
* $10 minimum order. $1.00 charge for or
Ad No. 1284-Q (" x 5) ders under $10.00.
Cresied s & public service by . 520 n‘i'l‘lnundiwtspew order.
SIS, 00> * Orders stiipped UPS C.0.0.
* Most orders shipped within 24 hours.
= Sales office open 8:00 AM-4:00 PM.
-Faﬁwumwsz,ouw m?ﬂ BOX 24
% 5%’32 £ Sl i charpes SHIRLEY, NY 11967 USA
coo. TEL: (516) 289-4573
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MARKET CENTER

UNSCRAMBLE- Canadian & American satellites.
Watch the good stuff, Plans $19.95—hoards & plans
$30.00—units completed $298.00—kits available—
details and order torms $3.00. SCRAMCO, 8688
Royal Drive, Noblesville, IN 46060.

SATELLITE Descramblers. Lowest prices any-
where! Dealer inquiries welcome. Send $3.00 for

SATELLITE TELEVISION

BUILD your own Satellite-TV receiving system
and save! Instruction manuals, schematics, cir-
cuit boards, parts kits! Send stam envelo
for complete product listing: XANDI, Box 25647,
Dept. 21R, Tempe, AZ 85282.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:
Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $20.00.

) Plans/Kits ) Business Opportunities ) For Sale

; Education/Instruction ( ) Wanted () Satellite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print ortype your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($37.50)
16 ($40.00) 17 ($42.50) 18 ($45.00) 19 ($47.50) 20 ($50.00)
21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 25 (862.50)
26 ($65.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00)
31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

Please Print Name Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.50 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to bugé)r sell a personal item) $2.00 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
r word additional (20% premium). Entire ad in boldface, add 20% premium to total Igric:e. TINT
CREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $3.75 per word
Em'?aid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
XPANDED TYPE AD: add 25% Eremlurn to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 21"—
$270.00;2" x 2V4—$540.00; 3" x 2V4"—$810.00. General Information: Frequency rates and reEpaErnant
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third
month preceding the date of the issue. (i.e., August issue copy must be received by May 15th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

catalog. We ship C.0.D.s, STARVIEW INC., P.O.
Box 103, Rexford, NY 12148.

VIDEOTAPE, instructions for site testing, assembly
aimingétrackingtroublashooﬁn any TVRO, $59.95.
Info. $3.00. VIDSAT, P.O, Box 7117 Stationa, Saint
John, N.B., Canada E2L 455.

UNIQUE Satellite TV Manual for dealers/hobbyists.
Includes step-by-step instructions for system in-
stallation & tuning, purchasing, marketing, com-
plete list of distributors & equipment plus more.
Rush $19.95 to SATELLITE COM. NETWORK. 204
W. 20th St., New York, NY 10011.

FINEST proven names in satellite TVRO systems
available at discount prices. Send $1.00 for our
prices.C.V.P., Box 2414, Danbury, CT 06810.

SATELLITE television components, huge savings.
Contact FORCE ONE SYSTEMS, 120 16th N.W.,
Canton, OH 44703, (216) 456-0259.

SATELLITE equipment at discount prices. All major

brands available. Send for free price list. GALAXY

ELA'I:;ELLITE SYSTEMS, P.O. Box 970499, Miami,
3197.

THE LNA specialists! Brand name, lowest noise,
lowest Erices! We will not be undersold! Send for
ggggsé NA, 201 E. Southern, Suite 100, Tempe, AZ

CATALOG: TV descramblers, microwave convert-
ers, satellite sgstems. many types, kits or built,
$1.00. MINUTE KITS, Box 531, Westchester Sq.
Sta., Bronx, NY 10461.

SATELLITE-TV systems...Lowest prices! Name
brand dishes, receivers, LNA's, etc. Factory guaran-
teed. Send $2.00 for latest catalog and information:
TITANSAT, Box 101, Lemont, PA 16851.

ENJOY SATELLITE TV 28

DO-IT-YOURSELF AND SAVE
Electronic Know-how not required
Easy to build from our plans or kits.
Lowest prices on satellite electronics.

Send $1 for catalog or $8.95 for
“'Consumer Gaiac to Satellite Television.”
. GFI-D14, Box 9108
Mail today to: wyissoula, MT 59807

E-Z Satellite kit, computer print-out of your location,
2" liquid compass, inclinometer. MasterCard/Visa.
IN-X-SALES, Box 45, Tilton, NH 03276. (603)
286-3082.

SATELLITE-TV—Home—RV's. Complete fully op-
erational systems from $6.95. Send $2.00 for cata-
log. MIDWEST SATELLITE SYSTEMS, P.O. Box
43008, Mt. Clemens, MI 48043.

BUSINESS OPPORTUNITIES

YOUR own radio station! AM, FM, cable. Home
operation possible. BROADCASTING, Box 130-F9,
Paradise, CA 95969.

US $8.00 including disk, thousand name brand pro-
Erams for Apple, IBM-PC, details U.S. $1.00, RE-
IANT, P.O. Box 33610, Sheungwan, Hong Kong.

HOW to start a small electronics shop at home.
Make extra money. Build as Iar%e as you want. How
to get business, manage the shop, calculate profit.
Tax tips. $12.95, plus $2.00 P&H. WO-MACK, Box
1651, Melbourne, FL 32902.

ELECTRONIC

BIG
Gl  ASSEMBLY BUSINESS

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA, RE-O Box 248
Walnut Creek, Calif. 94597

BUY BONDS




PROJECTION TV..Make $$$s assembling proj-
ectors...Easy... Results comparable to $2,500.00
projectors...Your total cost less than
$20.00...Plans, 8" lens & dealers’ information
$17.50...Illustrated information free...MAC-
ROCOMA-GAX, Washington Crossing, PA 18977.
Creditcard orders 24 hours (215)736-2880.

TUBES — OVER 2000 TYPES!
" DISCOUNT PRICES

Parts, supplies, and literature for

tube type radios, inlcuding early and

hard-to-find tubes.

Send $1.00 for 24 page wholesale catalog.
ANTIQUE ELECTRONIC SUPPLY

1725 W, University ® Tempe, Anzona B5281 @ (B02) 894-9503

PLANS AND KITS

CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters, linears, active antennas, converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F9, Paradise, CA 95969.

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in-
structions $14.95 plus $2.00 shipping. DIRIJO
CORP.. Box 212, Lowell, NC 28098.

CABLE-TV Converters: Jerrold products in-
clude “new Jerrold Tri-Mode”, SB-3,
Hamlin, Oak VN-12, M-35-B, Zenith, and
more. UHF Deluxe !i kits. (Quantily dis-
counts) 60 day warranty. Repairs of cable
converters. For fast service C.0.D. orders
accepted. Send S.A.S.E. (60 cenis
postage), or call for info., {(312) 637-4408.
HIGGINS ELECTRONICS, 5143 W. Diversey,
Chicago, IL 60639. No lilinois orders ac-
cepted.

TV stereo adapter plans/PCB also UHF gated-
ulse descrambler with simulated stereo output.
or additional information—send S.A.S.E. to

SOKOLOWSKI, Box 150, Eimont, NY 11003.

HI-FI speaker kits, auto speaker systems and
speaker components from the worlds finest man-
ufacturers. For inners and experts. Free liter-
ature. A&S SPEAKERS, Box 7462R, Denver, CO
80207. (303) 399-8609.

SCHEMATICS made from your PC board, $7.00 per
component. CONNELLY, 717 E. Bauer, Naperville,
IL 60540.

B MODIFICATIONS

Increase channels, range, privacy! We specialize
in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions.
16-page catalog $2

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

REMOTE control plans $2.00. Range 30 feet. 1,001
uses. KAMTRONICS, 1460 Montcalm, Laval,
Quebec, Canada H7W-1X1.

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
ectors... Total cost less than $30.00...Plans and 8"
lens $19.95...lllustrated information free. MAC-
ROCOMA-GA, Washington Crossing, PA 18977.
Creditcard orders 24 hours (215) 736-3979.

PC/XT computer mother board July issue compati-
ble. Wave-soldered w/all components less IC
$110.00 and more. NRPC, (713) 484-9575, 104G S.
Friendswood, Friendswood, TX 77546.

TESLA coil construction plans, Kirlian Elec-
trophotography plans. Free information/photo. SCI-
ENTIFIC, Box 962RE9, Norco, CA 91760.

VCR amplifier kit: transmits to any TV in your house,
FM transmitter, function generator. Kits are $24.95
each and include PC board and all board mounted
arts. (CA residents add 6.5%). CAS ELEC-
RONICS, 1559-J Amar Rd., Suite 457, West
Covina, CA 91792

A r’('
BONANZA!

CABLE-TV
|

SINGLE
UMIT
PRICE

ITEM

DEALER
10-UNIT

PRICE

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY)

29.95

18.00 ea.

PIONEER WIRELESS CONVERTER (OUR BEST BUY)

88.95

72.00 ea.

LCC-58 WIRELESS CONVERTER

9295

76.00 ea.

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY)

10595

90.00 ea.

SB ADD-ON UNIT

109.95

58.00 ea.

BRAND NEW — TRIMODE UNIT FOR JERROLDS

Call for specifics

MINICODE (N-12)

109.95

58.00 ea.

MINICODE (N-12) VARISYNC

119.95

62.00 ea.

MINICODE VARISYNC W/AUTO ON-OFF

179.95

115.00 ea.

M-35 B (CH. 3 OUTPUT ONLY)

139.95

70.00 ea.

M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY)

199.95

125.00 ea.

MLD-1200-3 (CALL IF CH. 2 OUTPUT)

109.95

58.00 ea.

INTERFERENCE FILTERS — CH. 3

2495

14.00 ea.

JERROLD 400 OR 450 REMOTE CONTROLLER

29.95

18.00 ea.

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS)

225.00

185.00 ea.

SPECIFY CHANNEL 2 or 3 OUTPUT

Quantity

California Penal Code #593-D forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California.

Prices subject to change without notice.

PLEASE PRINT

Name

SUBTOTAL

Shipping Add
$3.00 per unit

COD & Credit
Cards — Add 5%

TOTAL

Address

City

State

Zip.

O Cashier's Check

Acct #

Phone Number ( )
0O cob 0 Visa
Exp. Date

O Money Order

Signature

O Mastercard

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under
penalty of perjury that the products purchased will only be used on cable TV systems with
proper authorization from local officials or cable company officials in accordance with all
applicable federal and state laws.

Dated:

Signed:

Pacific Cable Company, Inc.
73252 RESEDA BLVD. « RESEDA, CA 91335
(818) 716-5914 « No Collect Calls » (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION —

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

Thank You

=
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FOR SALE

CABLE-TV Secrets—the outlaw publication the ca-
ble companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers listincluded. $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062,

RESISTORS v4W,12W5%C,F. 3 cents, 1%metal-
films, custom wirewounds, capacitors and other
components., JR INDUSTRIES, 5834-H
Swancreek, Toledo, OH 43614,

FREE catalog featuring scanner accessories, car-
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon; GA
30520.

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, lock-picking, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

WHOLESALE MATV/CATV equipments, antenna,

accessories, cartrld&fs. radios, speakers, cables.

g\}sf 897-0509, D&WR, 68-12 110 Street, Flushing,
1375.

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

(P Sio e o)
problems? | = et

AEBIS™ . Power Conditioning Equipment. . . THE SOLU-
TION! Protects Computers & High-tech Equipment From
Damaging Voltage Surges, Lost Data, & Costly Down Time.

PIK
Transient Voitage Surge & Spike Suppressors & Noisa
Filters = Ekeven Modals—AN Models Rated 120V, 154
Priced From $29.
LINE—SAVER™

S . Standby Uninterruptible & Emergency Power
F-- Systems.  Seif-Conlained Batteries, Compact
= >

Priced From $495.00

wai or write for free Meraturs.

e INSTANT DRDER LINE
Dealer inquires imvited. 30355t 0d08

(3 TWX 501-851-2101

m IN PENNA. 215-B37-07T00
5584 RAuch Rd.. Dept M@
Bethiehem, PA 18017 MADE [N USA )

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P.O. Box 643,
Kalamazoo, M| 49005.

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist or
technician. $2.00 postage & hand1in% (States onlE).
refundable with first $15.00 order. T & M ELEC-
TRONICS, Dept. R, 472 East Main Street,
Patchogue, NY 11772, (516) 289-2520.

TUBES, new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

FREE Automotive Security Catalog. Largest se-
lection available. Do-it-yourself pagers, alarms,
hood/locks, glass detectors. Allow 4 weeks for deliv-
ery, or for rush send $1.00. AUTOMOTIVE SE-
CURITY EQUIPMENT COMPANY, Dept. 1, PO.
Box 382, Plainview, NY 11803.

INDIVIDUAL photofact folders. No. 1 to no. 1400,
$3.00 postpaid. LBT, 414 Chestnut Lane, East

WANTED: Cash for old tubes, speakers, amplifiers.
Western Electric, Mcintosh, Marantz, RCA, Cun-
ningham, Altec, JBL, Tannoy, Quad. (713)
728-4343. MAURY, 11122 Atwell, Houston, TX
77096.

TUBES, hard-to-find. Send self-addressed stamp-
ed envelope for list. AUDIO VIDEO STOP, 7477
Village Parkway, Dublin, CA 94568.

FREE catalog. Electronic, electrical, parts, tools,
controls, switches, relays, tech books, manuals. JS
CHRISTIANSON, INC., 120 Oser Ave., Haup-

THIS IS AN EXPANDED-TYPE AD WITH A
TINT SCREEN. See how it jumps out on the
rage. To order your ad in this format calcu-
ate the cost at $3.75 per word for the ex-

panded-type and add 25% for the tint
background.

NEW...Convert any portable television into a giant
five foot picture screen. Guaranteed. Only $24.50.
QUEEN ENTERPRISES. P.O. Box 159, Toronto,
Ontario M6M 4Z2.

FREE catalog 99-cent kits—audio, video, TV,
%ognputg spans. ALLKIT, 434 W. 4th St., West Islip,
Y. 11795.

CIRCUIT boards: your artwork, quick delivery, rea-
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892,
Lincolnton, NC 28092, (704) 735-3943.

TUNABLE notch filters, brochure, $1.00. D.K. VID-
EOQ, Box 63/6025, Margate, FL 33063. (305)
752-9202.

ASSSORTMENT #101—Toko coils (1) 144LY-120K,
(1)E520HN-3000023 and (2) BKAN-K5552AXX
transformers, (1)BFQ85 Sub., (1)PC, and (1) AC
adapter only $25.00. For fast free shipping, use
MasterCard/VISA and call toll free 1-800-821-5226,
ext. 426 (orders only) or write JIM RHODES, INC.,
1025 Ransome Lane, Kingsport, TN 37660.

CABLE-TV Source Book—a complete listing of
suppliers for hard-to-find converters, descramblers,
technical information, schematics and much, much
more. Full refund if not satisfied. Send $4.95 to
CABLE, Box 12505-R, Columbus, OH 43212,

TECHNICA 140/channel cable converter fully re-
mote sound and video unit only $149.00, Jerrold
LCC58 converter only $79.00, Jerrold DRZ450
converter 90/channel auto tuning only $89.00. All
units carry full manufacturer's warranty, specials
while they last. For catalogue send $3.00. Thanks.
REDCOAT ELECTRONICS, P.O. Box 28504, Ja-

RADIO-ELECTRONICS
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Meadow, NY 11554, pauge, NY 11788.

maica, NY 11428. (718) 459-5088.

REPLACEMENT FOR

ECG®/GE®/SK®

POWER SUPPLIES!

FOR A COMPLETE LIST CALL OR WRITE—C.0.D. Orders Weicome (Min. Order §25)

ON ELECTRONICS
110 HILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081
Il Free 1-800-526-4928 |n NJ2071-379-9016 Telex 138441
PRICES SUBJECT TO CHANGE WITHOUT NOTICE, OFFER GOOD WHILE SUPPLY LASTS.
ECG |s a Trade Mark of Philips ECG.
Digitron Electronics is not assoclated In any way with Phillps ECG

To

TRIPLERS wminsrc/rype | QUTPUT @; FDH
GES27 =
S00A/S5ak. .. ... s9s | TRANSISTORS =+
CEs28 5K3115
528/ k3506 . .. ..... 995 | 165/ces8......... 225 185
GE521 GE37
526A/ 53306, ...... 995 | 238/553710.-...... 225 185
s:a/z:s:? ........ 12.75 m’sm’”'s'ob;“"” 2.25 OVERSTOCK INVENTORY AT COST
5 1
529/5K3307 . ......- 1180 | 2SD1341P/7a....225 190
— ® Limited quantities ® Switchers
AUDIO POWER . :
R GO e SlEgé‘IEl;!ER ® Series Regulated ® Wallmount Regulated
152/ sx3893 .24
1588 /sx3272 .24 100 Pc Min 1000 Pc Min WALLMOUNTS (Input plug/output cable w/DIN Conn.)
196/ skz054 44 125 1ooovizsa .07 05 SOTPOTE
1 /g:&o a 156 1ooovsa .18 Aa PART NO. . . SICE PRICE
/ Damper-HI Volt 3 Hlwl L
/sxsat A4 | 506 ristrecovery .29 22 _
WM 063 5v/a80mA|-12v/180mA | +12v/180ma - 220(275|3s0| 780
SPECIAL OF THE MONTH WM 093 5y/860mA| —5v/300mA| +12v/300mA 228 |310[438 | 1075
LINEAR (Input/Output Solder Terminals)
375/ k9118 44¢ 10 Pc Min 39¢ 100 Pc Min
AF FD 272 Svi1TA —6v/1.5A +24v/ 2A 10v/2A 2094 | 444| BEG | 5565
712 Siase! 75€ 10pcmin B60€ 100pc Min FDA8Y SY/BA R |iex Ot 2 ISR 24VITA i A Rt AL FrADS: 1
FD 340 Svi.5A +1?_v!9.k " 1682 | 400)| 550 | 2730
SUPER SAV’"GS SWITCHERS (Input/Output Solder Terminals)
00 10 100 100 EPS100-24 | 24v/dA : 238| 525|765 | 12810
MIN  MIN ““"; ES 100-12 12v/BA . : 238|525 765 | 12810
50 EL 30401 sv25A | 12v/2A —12v/1A : 150 390|630 | 34865
65 50 EL 40501 Sv/BA | 12v/25A —svi5A | —12v5a |185] 440|720| 2ass
X it EL 40502 5v/BA 12v/2 5A —5v/.5A —12v/5A |185]| 440|720 | 2885
EL 41008 Sv/GA 12v/BA - 244) 413|906 | 10290
EL410186 Sv/10A 12v/4A =12vi1A ~5v/ 1A 2441 413|906 | 10290
EL41701 Svi15A 12v/4A —12v/4A 24v/44 2441 55911000} 13335
EL 41702 Sv/154 12v/4A —12v/4A 24v/44 244 559]1000] 13335
EL 52001* S5v/20A 12v/aA —12v/4A 24v/2A 244) 606]11071] 14805

CIRCLE 57 ON FREE INFORMATION CARD

*5th outpul —5v/2A

vyl OUTSIDE CALIF. TOLL FREE Terms:

— 1-800-438-0600 @ Freight add $3.50 per unit.
INSIDE CALIF. @ Calif. residents add 6% sales tax.
(714) 979-4440 @ Volume discounts (above 100 qgty).

CIRCLE 272 ON FREE INFORMATION CARD
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UPS POWER SUPPLY DRIVE CABINETS 6800
FBM Seyle Hard ik wih power 68000  §T005 | 10 S 286 | 088 33
o el Yt Shiea] | pasoalso 5 sk e g a | e RS 0w
290 (@ 2% 790
DA D e e 00 ] veon 778 | a2 vaso | ears  ars
IV g wariinal s o800 1895 | 840 1275 | 880 23
Dunl 5% Full Hght horizontal mound. 9000 | gaoge 950 | ssis 1198 | esor 2208
Dusi 51" Thinkw wipowse sup & n 80,00
Single §%" Full Hight wipowsr tup & fan 5800 6500
Singe B Thickos winowse s & tan 0000 | gsox  sas0 | esoe  sers | essz  ssas
esaA 090 | 6807 a7s | es:e g0
PERSYST CARDS eson 930 | es: 425 | eem 1180
Porsysi Mona Combo — NEW] 0500 2000
Perays! Color Comba — NEWI 3500 | pods $ATS | B4 5375 | B39 BETE
Perayat Beb Board 4200 (B0 sTs | eae 5 | =n ws
Parsyst Shortport Coler Cant | BOBCA 206 B 220 21 M
Porwysl Ml Mone Con | B088A 430 | 2w 195 | mm  ams
-t mocesA o9s | sz 3w | mmx  am
Persyst +1 Tima Specirun D% e 0 | sew  vars | mm e
Porryat 192K Rainbow DEC Cand 14995 | pogro imos | sors 1sss | s 5%
w750 | sae B 04
e M | s ﬁ 845
MODEM CIAL sis 613 | e 11.98
el st 65 | s B8 s
Smarimsdem DI T B2IA e 2es
1300 Baud. External. Seid for 309.00 o mus | s o mes
9.00 w0 s | sess 8 2480
$21 e 3 | eaas BT 240
a1z 195 | easT TIEA 4
TRANSISTORS/DIODES
s z-80
PHIZEIA TH100 [IHN04 e 00 o e
20 PRI 1,00 | 2008 1w et A L L e
20 PNITE 1,00 | TP20A o | 2ecPy 238 278 (T3
20 i A5 | TIP30A 2100 | secTC 250 ans 838
010 9995 | ascriea A8 | TIea1A 2135 | zseoanT 730 50 1796
200 255 | oscmcs - 2135 | Ze0-DMA 800 nes 17.95
TEQ 11085 | awmeqr 25 [ 14148 25100 | TseMO 298 350 050
210 4085 | anoaoes 04 | 1NTEY " 00510 250 280 298
1 210 4008 | ancases 41,00 | 1NADE2 12100 | Zee-SION 250 250 —
1583340 Opto Para. Inpul 00 1108 | 2 441,00 [ 1N4004 W00 | T8-S0 as 950 e
ISB3410. BASH DMA] WINI Inter :: :: 14 1 e e 7
1 % oo
Trine 75 WS OPTO ISOLATORS W00 $3455 | Te001 $MEE | TE132 §3268
1583510 Opeo-wo 70 11888 060 95 | zeoor M5 | zmeTi arss
[IS08R BreT Moty L | b o DISK CONTROLLERS
1883521 DPDT Ry 100 0 g:. ‘i: $ o
Arihemet 5 19855 wPOTES 334 55 1T saee L ]
1583610 EFROM Programer 0 7ass | MCADS Hid gl Wl s | a2 | e ues
48 bass m"" peq =24 w | 1M 2w I 1 1091 595
ISB3T11 Unk. SynciAeyns o B [t g e wie | TR N ms 1w a3 ees
isesro b B 2 s nso | e wmes | osme 12es
1583830 12 B AD T 2038
LEDILANES CRT CONTROLLERS
O L0 e wis | e maso | TMSe  Eeso
D14 DISC BYPASS CAPACITON 100880 | Sumbo Red $00 308 als 17es | TIo  ess | ea0 e
-1 uf DESC BYPASS CAPACITOR 10080 | Sumbe AT A5 ey 1180 | sozr 178 | dsds 1408
OfuF MOWOUTHIC CAPACITOR 10071125 | Jumbo Yalew AT 8| s iars | sor ;s |osooe 1995
14F MONOLITHIC CAPACITOR  Tooftd.zs | Mt Sie led e o | eseer teso | mecTaze E
CORCOM EMI FILTER M Sw Yahow »e UARTS/USARTS
10020 $I85 | 2350 S S5 | IMesd S ATS
10134 1050 | TMSSSOI 1498
10184 TS 05 ss
EPROMS
1702 {1m8) 5 390 | ITIIAA (45005 B 450
2708 (450n5) 365 | 2732A (29005} 655
) 550 | 2TA2 (000 095
Torin 4 08" Mutfin Fan NEW 1208 2710 (450n5) 375 | 2784 [45008) 450
12VOS Fan NEW! 1885 CALL ACP FOR ALL YOUR {380n8) 550 | 2764 (250n0) 050
Fingar Guards added 140 VOLUME IC REQUIREMENTS 2618 (V) B30 | 2784 (20008} B53
Powsr Cords Added 149 i 18 7.50 | TMS2884 "
s S0 || MCATY om0
45065 . W0 ne
IC SOCKETS EDGE CONNECTORS sm'm 50 malmm [
2732 (20005) 800 | 27128 @Sons) 15.98
SOLDERTAIL 100
e s siial el || S100 SE CMOS EPROMS | me {13
Eriaarllgn S ol Bttt WPETR ) sass | arced 1256
16 P BTILP b Gz | #PmET STATIC RAMS
WPRSTAP X ] [Eedncthons
20 P STAP - B T2 Pn WW S8 | amiane 85
::gﬁ - z a1ioe 99 | TMMZ21E-2 (2008 3.10
1 (45005} T8 | TMMRO1E-1S (150n) 385
MR BT e R D—CUIIIHM'I‘UM 211032 (25005 138 | TMM301E-1 (100nS) 3.00
s pazss o sas0 | 2111 ([450nE) 275 | FM116P (00nS) 4
KPaSTAF 4 A MW ”' 82| 212 sy 275 | HMG116P-3 (15008) 3.25
CPnSTAP 388 338 oot 81,28 wm: . 2014 (4500S) 145 B0 | MBI 1ER.Z (120n8) 575
WIREWRAP (GOLD 199 100 | DEITS (Femaia 211404 (480n) 180 1250 | HMETTBLP4 L) 280
SPmwWWOL 34 &4 | ey B | meaimey 1m i | merierane 3
14 P WWaL 82 4 Haod 175 WWS-H I oo .00 Wt w | [4huar AR KE) X 00
16 P WAL s 45 | pows $055 saes | 04T (505 THIIZ (00T} 48
18P WAL B8 7 | DOSOP (Male) 0800 575 | 404 (450nS) 18 HMEZS4P1E [150) 1485
PaWAAL W e Hood 8328 | Mg HW S 58 40443 (30005} bl [T
2P WA 18 10 THER STYLES [20005} (3808 1.
MPaWWAL 128 147 Lt F M SATALO% UPD410 (100nS) 375 | 93415 (0n8) 395
20 Pin WAVIL  1.49 1.8 mummmm s 5101 [CMOS) 220 | 03428 (30nS) 395
0 10 178
| IOC 36 P Femmale 949 DYNAMIC RAMS
TEXTOOLTIF TERO MSEATION Soider 3 Pin Male T.48
10PNIATS  MPRITES 3P B89S | Soice 20 Pin Femal a5 “'mm”” i iy s e o o
(We S3ock AN Types of Sockeis} (CALL TOLL FREE FOR I0C's) ATION-Z (150nS] 130 O 0.06] 41286-150 (150n) 084
11k ooty 18 8.5 {xame 20w 7.
418N 559 185
IDC CONNECTORS e 10a (oary 198 W11 98| TMSA000 Bomet) 183
A164N-200 {200n] 143 W10.00 | MMS26 (300nG] 186
IDC TYPE ACP NO NUMBER OF CONTACTS A164N-120 (12008) 6.25| UPDA1T (300mG) 105
10 20 26 34 40 il ME4164 (1508 598 (23008} .
Solder Hoader IDHS 79 (120 | 1.85 | 2.10 | 2.40 | 3.00 SPEC
DISK TAL (am PC DSDOD)
Pt Angle Scider Header IDHSR 78| 120 | 1.85 | 210 | 2.40 | 3.00
$400 wow!
Ribbon Header Socket IDSxx 5| 95)1.35) 150185210
l'mm Supply Limited
Aibbon Hoader DM — |525|595| 075|725 |82 OF 25 Majer hiigr.
Ribben Edgecard 1DExx 170 | 215 | 2.50 | 260 | 3.70 [ 3.95 | | W DISKETTRS 1 Box 10 Box
VERBATIM 52501 5800 12295 31008
Wirewrap Header IDHOW 100|290 | 975 | 425 | .08 | a.50 | | VERRATM 2001 D&O (st il ot
At Angle WIW Header IDHWR 1.89 | 310 [ 410 | 420 | 4,860 | T.15

NOTE: To order insert number of contacts in place of xx in ACP pan number.
ORDER QUANTITY OF S0pcs (mixed) AND TAKE AN ADDITTIOMAL 10% OFF.

OKIDATA PRINTERS

Oteiematy 20 Cokor Prinkee $120.00
Plug-H-Fring lor Oudsta 20 L1
Cooclata 182 {120cps, Graghect) 00

Oicetata 152 (180c0s, Graphica) 800
Orcictata 139 {180cps, 157 Paper) 4800
Otictada 82 (1 249,00
Onciciada 30 (180cpa, 15° Paper) 9900

Oicelats B4 (200cps. Parsllel) 570000
CHoctata 4 (200cps, Serialy 543,00
Tractor tor Qiicats 192 &4 .00
Tractor for Oidaia 92 400
2% Serial Board for Ohidata 193/183 82,00
2 Gerial Bosey ler Chidats 5293 w00
Extra Rzeon 500

CMOS
4000 § 30 [4008 5 05 [4000 3700 |as0s by
4001 22 laoe 7S [400c 85 |4s0d 110
4002 I (40N 30 (4006 39 |am0T 110
4008 7O |e0d1 335 (4000 29 |asos 180
4007 22 |4002 216 (070 38 (4810 ™
4008 86 40 1 leomi 28 |esti ™
4000 30 |aods 79 |eoT2 2w |asi2 )
4000 30 4037 108 (4073 8 |asta 1.18
4011 24 |4040 75 |4075 29 |4srs 178
4012 M [4c4i TS (40T TS 4510 1.18
4000 38 |4od2 65 [40T7 35 lesie s
4014 78 [4043 85 j40Ta 39 |4ss0 78
401830 |44 B0 (4081 20 |emss #
4008 38 4040 80 |4082 29 |4sse o5
4017 05 4047 B0 |4005 05 |ates 135
4010 7D [4040 99 (4008 95 |8OCHS 1.5
4000 30 (4040 35 4083 45 |BOCOT 4
4000 00 [4080 34 [4004 295 |MCIA0H 1298
4021 00 (4051 75 |08 190 [MCiA08 1288
4022 00 |00 TS |4000 186 (MOTAATO B8
4003 B l4083 TS (4501 B0 [MCTAATI 1198
4024, 50 |4085 399 |4502 85 (MCIATE 1284
4025 3 jacee 298 lasod 40 lWCTans  ame
T - CALL FOR 74HC
T4C00
TACOD $.29 | T4CT4 £.85 | 40101 3115 [MMCITI S8
TACOZ 19| 7ACSS 180 | TACITS 118 [74CIT4 236
T4004 39| TACO0 115 | TACMO 199 [74CH01 84
THCOB 35 | 74000 115 | TACIML 189 ITeCRED 448
T4CI0 35 | MORE T4C M STOCK — ALSO IN CATALOG
LINEAR
LMIDAAH §205 | NESSO  $245
00 | NESSZ 2
3 | LMTOON 55
100 | LMTOOH 100 | LMW1 248
05 | Lurio 88 | MC424  aTs
ATS LT T8 MCAD4L 4%
40 |LuTis 395 | ACHI AT
65 | LMrEIM 85 | ACHI3E 11
186 | LMT2H 75 | ACAIST TS
2 | LuTe o | Caxdd 7S
176 | LMT 185 | CA 138
148 | LMTAIEN 33 | CAIME 138
155 A0 | CAxes 288
118 20 | CAXeo 185
Vha) £S5 | CAMes 18l
= 55 | Cased 110
" 115 | cAXS1 100
VP 150 | Chaz 0
145 | CAEY 188
GAee
CA008
CAN

—

REARFEABNREAEFEIIRNERRELRRRARR

U

LFaa
K LF35s
170 | LFass 110
1965 | LFs7 100
149 | TWOTICP T8
LMTzaN a7s | TLOTECP 198
Luraa 250 | TLOTACH 180
HES3) 2 240 | TLORICR =
HESSS 275 | TLOMCH 190
HESSS 200 | TLem a0
NESSS 1 235 | L 188
NESST 2 8| TLET  3x
NESSA 2 | MCMIZ 14
Lases 0| MCME 4
Lisss 1 245 | MOMSE 139
Lusg7 286 | MCMSD  3TE
NEST 3 55 | MCIMs 53
HESTH 2%0 115 | ucwum 758
VOLTAGE REGULATORS
Ll THOSK Ao
3 1283 B9 | Tizis 2w 1.39
TRLOS, 12, 15V, 85 | TS, 12, 18V ™
THMOOC 8o | LMNOBK 135
TRMGITHAG 140 | LM 135388
TOHOBKG LMSZI s
TROSK Alsa LT a7
1:. 5,200 1.29 | Lusac . oS
THOST Ao LM3OT -, 488
o 1m aw T9 | iuessac 478
SPECIAL PURPOSE CHIPS
I-m«n SI1150 | S01T4 51035 | 0690 5 BES
1150 | 5832 3T | T4TT am
1280 | AYSZITE 11,50 | Tedsa 575
5016 1405 | AYEIS00 11.50 | Teie 5
810 1050 | 2513001U .50 | AYMOIO  THS
837 1050 | 35130000 9.50 | AYIIZ 796
MGOM A7 | UPOTHO! 2705 | SSI383 3098
8 a7s | 301 450 | Vormx 3008
308 1ucK 13 M
sa16T 1235 | MCiskos 295 198
SPI000 Speech 398  TAIBE v wwr s
DATA AQUISITION
ADCOSCO $1406 | ADCOSIT SATS | 140806 §1.98
ADCOSO4 345 | DACOSD0 475 | 140808 288
DACDIOE 100 | DACOIOR 285 | DACIO0 7.5
ADCOSOS 445 | DACIOZO 785 | DACH 706
ADCOSTE 14235 | DACTORR 585 | DACO1 448
ADTSZAIM 100 | LFMIN 199 | LF13201H 198

EXPANSION MEMORY

64K UPGRADE (set ot /$10.00
256K RAMS (sotcf5) $45.00

CABLES/ACCESSORIES
FEM PARALLEL (Bvakied) 005
S0ARD it
PETIY QENDEA CHANGER Mak-Maj 1495
PR5232 GENDER CHANGER Female-Famals 1496
WL 1408
“13"DISK DRIVE | | HI-TECH SPECIALS

TOLL FREE

800-854-8230

Calif. Residents

714-558-8813

OUR

POLICY

*NO surcharge for VISA or M d.

*NO sales tax. *All ship

*Your card is Not charged until we ship.

*Same day FEDEX shig t is availabl

*Volume purchasing agreements available.

P A A

*Orders subject to availability.

=All items have manufacturer warranty.
warranties up to 5 years.

sPricing subject to change w/o notice.

*Returns or cancellations may be subject

to restocking fee.

*ACP Retail Store pricing may vary.

*We are not responsible for typos.

-

$ 18 | T4E 3 00 T4I23 § 45 LR
8 THT Az o
1 | 7448 a4 1
18 | 7450 A i
18 | Tus1 45 175
T463 ] 1.1
TAE 19 [Td14) 85 £
A8 7488 25 [THNaR 298 235
24(7460 37 |T4141 aT0 a7
A9 T4 9 [Tl 298 &7
197472 3 (TANS S0 -
4 | TaT2 23 | T4N4T 140 AT
38 | 7474 34 |Tar4E L0 7
34 |74Ts 3 (THIS0 100 -
| TdT | Ta15) 55 il
a5 |TaTe 4w |Te1s2 @7 -
A9 (T480  eo 70183 = 118
19| Tee2 s TS 130 145
3 (7480 AB|TAISS W 119
o5 | TASS - lTasa = T
so (e 3 |Tarsy s 188
5 |Tam 198 (T 1es 108
7400 38 |74i%0 158 as
25 |Ta8  as (a0 7 149
55 (7402 48 |Ta1e1 e 280
m|T48 35 (T4Ie2 0 0
T4 @M ® 148
25| T4RS SO [THIEA 0 1.40
20|48 00 |T4185 w0 -
58 |7407 270 |TH100 84 -
19| 74100 150 | 7407 275 %
To|TAN07 B4 TAITO 13 £
A5 |T4108. 37 |[TIT2 4TS 1.45
7441 115 |TATIE 148 |70T3 0 1.
Tesd 115 |THIZ 2| T4IT4 08 135
TeE  ma|TZE A |TTS 89
T
TALSCO £33 TALS1I3 B 38 | TALSMT 8 T4
TaLS0Y 22 | TSI 30 | TeLS4s =
THL302 22 | TALS122 45 | TASDu -
TALSG) 22 | S 84 | TaLessy -
THSOL 24 | TMLSIM 275 | L3283y =
THLS0S 35 | TALSIS 49 | TeLs28T )
74508 7 | TSN 4 o
TS0 s 5 205
TALS10 35 § TALETME n -
THS %S s e
M8z N e = -
TALE1Y | TeS1es 1 145
TALS14 80 | TaSia 138 1:
THLSIS 33 | LSS 55 5
TALE30 28 | LSS 8s -
TaLEN 3| T 1M "
7482 20 | TALSISE B0 T
TAEM 20 | TalST 0 "
THLEZT 9 | s "
s 9| rusie M 1.78
TALSX 2% | TS0 e 195
TeLs3 A3 | TaLEIeN E 18
TALEN 53 | Temer @ 13
TALEYT 35 | TALS1 8 135
TS 0 | TMSI4 e ]
THB40 28 | TALS18 90 A1
TALSA2 a4 | ALV 180 s
TALSAT T4 | Tastes 108 A5
TALEE T4 | TSI 198 A5
THESI M TASi0 140 1.9
TASS | asin & .,
TALSSS 29 | 7MiM 67 -
ST M| TMSTTS A7 1
TALSTA M | Tasm 188 188
THETS W | TMSW0 o5
F4ETS 3 | TSI ”» 118
THETE M |asiI 0™ 1,18
458 s |TMSII M 118
Il T T ] 147
TAEM W | TASIE @ 2
TSSO 54 | TS ™ 178
74802 o4 | TAST 07 2
TALESY 54 | TALEIN » 148
74585 75 | TALSMO " 145
74504 w0 |TMEMZ 95 1.48
TALSIOT 39 | TaisM3 "5 145
TASIA 29 | TMSIM 138 8
TILENZ 20 | AEME 14s 350
7 .
TASO0 £.39 | TAST4 555 ) 46158 B8O
TAG0R 20 | TASES 1.00 | T4S100 240
TBOD 29 74884 55 | 748101 100
TABOA A5 [ T4S112 86 | TASIT4 L0
74508 45 | 748113 F4EITS 110
TAS08 30 | 748114 5| TaS108" 140
TASON 30 | TASII4208 [ TASIDM 140
TAS10 .35 748132 1.0 [ TAS106 1.0
T4E11 35 | 748130 45 | 748180 140
TASIE 35 | T4S1M 50 [ T4SMO 109
TR0 36 | 748136 89 | T4EMI 188
74822 35 | 48138190 n
TS0 35 74518 09 | TS24 180
TABX A8 | T4S130 B0 | THSRA 199
TASH 80 | TAS140 85 | T4SM1 118
74240 30 | 748151 99 | TaSaSd
TASS1 35 | T4S153 99 | T4SIST
TABE 39 | T4S1ST 0 | Tasdss
TS0 N
n
r jinle_Anu CA|9:




FINEST
QUALITY

SOLDER

In NYS (59 24-2660

SN 60/40 Rosin Core (RA)
One Ib. Reels . 3
FREE Freight On
igﬁ tzm §§ Al D";’;
; Over $
: a5
3 5 proctd 35.95 ;Jgd;a ::5 :‘:
E&@m l(ggg :;.su Minimum order $10
SN 62 (2% Silver) FICC, lewdudag Wek |
Hoeln Gore W Check [ Money Order B VISA
215wg (031) $19.95 m astCard MY St s s
S“.Cfit ~4EL" Call TOLL FREE
90 Tecll i
\ & ro auasnn o 800-645-4808 )

Quality Microwave TV Antennas

Multi-Channel 1.9 to 2.7 GHz

40dB Gain True Parabolic 20 Inch Dish
Complete Systern $84.95 (Shipping Incl.)
Dealerships, Qty. Pricing, Replacement Parts
Phillips-Tech Electronics
F P.0. Box 34772 « Phoenix, AZ 85087
(802) B47-7700  ($3.00 Credit all phane ordersi]
MasterCard » Visa = CO0's

LIFETIME
WARRANTY
ROBOTS "Movit" line. Easily assembled. You con-
trol. Great fun, educational. Free catalog. ELEC-
TR(G);MNEA. 51A Sunrise Highway, Lynbrook, NY
11563.

CORDLESS-phone interference? We've got the an-
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car? You can have it.
50-page color catalog airmailed $3.00. DBE, P.O.
Drawer G, Waikiki, Hl 96815. MC/VISA orders (808)
395-7458.

CABLE and Subscription-TV secret manual. Build
your own descramblers, converters—HBO, Show-

time, Movie Channel, UHF. Latest theory, sche-
matics, instructions, suppliers. Send $8.95. to
CABLETRONICS, Box 30502RE, Bethesda, MD
20814

PICTURE Flyer list quality electronics surplus at
low prices. Since 1970. Send for the |ast 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

AUTOMOTIVE Security Catalog, new devices not
on market yet. Infra-red, ultrasonic, RF, high vollage
thief shocker and more. Send $2.00, ABSTRACT
ELECTRONICS, 19200 Schoolcraft, Detroit, Ml
48223,

CONVERT videotapes, PAL—SECAM—NTSC
(overseas). 110-220 Audio video recorders, televi-
sions, discounted. APPLE AUDIO, 74-18, 37th Ave-
nue, Jackson Heights, NY 11372. (718) 507-5800.

ZENITH SSAVI Manual. Original manual used by
technicians. Theory of scrambling, schematics,
parts list, repair for UHF and cable. For speedy
delivery send $15.00, cash or money order. BAY
STATE ELECTRONICS, P.O. Box 263, Accord, MA
02018.

STUN gun immoblizes your attacker with 40,000
volts. For more information send $1.00 to CAMEO
ENTERPRISES, INC., Box 63, Accord, MA 02018.

CAR stereo, C.B.'s, radar detectors, alarms, ac-
cessories. Dirt cheap! Free catalog. ELEC-
TROMANIA, 51B Sunrise Highway, Lynbrook, NY
11563.

- WRITE FOR
2 -MCGEFE’S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.

1901 MCGEE STREET KANSAS CITY, MO. 64108

BEGINNING microprocessors...Especially for be-
ginners. Learn and keep ahead with well written and
throughlg described articles, projects, and experi-
ments. Covers hardware, software, and support
electronics from the ground up. 12 is-
sues/$15.00. Box 4757, Englewood, CO 80155.

TRANSIENT voltage suppressors—six outlets
plugs in standard duplex outlet—Protects HiFi—
TV—stereo—computer from surges—$13.99. J.R.
ELECTRONICS, Box 50571 Midland, TX 79710.

IBM XT motherboard same as in July R-E, $204.00
128K, 30 day money back guarantee, other cards
available, CA res. 6%, RGB, 1321 Oro Street, EL
Cajon, CA 92021.

TUBES: "Oldies", latest. Su‘f\}plies‘ components,
schematics. Catalog for S.A.S.E. STEINMETZ,
7519 Maplewood Ave., RE, Hammond, IN 46324,

CABLE TV converters—All major brands. Wireless
remotes with volume, wired remotes. Cable and Vid-
eo accessories. Cablemaster distributor. Lowest
prices. Ship C.0.D.. Catalogs $3.00, SONE ASSO-
CIATES, 5 Broadway, Suite 201, Troy, NY 12180.

CONVERTERS all types for all systems. Lowest
prices anywhere, quantity discounts, dealer inquir-
Ies accepted. Free catalog. PG VIDEO CORP., 61
Gatchell St., Dept. RE, Buffalo, NY 14212,

COLOR monitor RGB 14" distributor closeout origi-
nally sold for $599.00 now $169.00 delivered, IBEA-
PC and Apple Ill compatible with mod. card and
cable additional $29.95. Brochure on request. UDO
CORPORATION, 282 Main Street, Salem, NH
03079.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

HITACHI

OSCILLOSCOPES

V-209

DC-20MHz  Dual Trace
Battery Operated

| &

V-509

DC-50MHz ¢ Dual Trace
Delayed Sweep
e

TEST EQUIPMENT

COMPLETE LINE OF INSTRUMENTATION AT THE MOST COMPETITIVE PRICES

DISCOUNT PRICES

V-1070

100MHz * Quad Trace
CRT Readout
0 PDACHIT

V-650F

B60MHz * Dual Trace
Delayed Sweep

V-1050F
100MHz * Quad Trace

DC-20MHz ¢ Dual Trace

DC-40MHz * Dual Trace

L1100
T e's B
@“ 'nl
Reg. $945 Reg. $1389 .;‘PQ Reg. $1950 Reg. $1195
$692 $1099 $1532 $938
v-222 V-422 Vo V:6015 V-6041

100MHz * Quad Trace
CRT Readout » 1mV
6" PDA-CRT

1MHz/2 Channels * 1000
Words Per Channel

40MHz/2 Channels * 4000
Words Per Channel

Reg. $715 Reg. §925 ‘Reg. $2490 Reg. $2095
$524 $679 $2260 $1645

TOTAL ELECTRONICS CENTER e OVER 70,000 ITEMS IN STOCK

WM. B. ALLEN SUPPLY CO. INC.
ALLEN SQUARE

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112
CIRCLE 103 ON FREE INFORMATION CARD

CALL TOLL FREE

800 535-9593

LOUISIANA TOLL FREE 800 462-9520

RADIO-ELECTRONICS

-
(=]
[~}



COMPUTER
PRODUCTS,
Inc.

ORDER TOLL FREE

(800)
038-8800

(CALIFORNIA RESIDENTS)

21m 256 x 4
2102 1Kzl
21021-4 1Kz 1
21021-2 1Kx 1
2 2561 4
12 256 x 4
FAAL 1Kxd
2114-25 1Kz4
21141-4 1Kxd
211413 1Kxd
21141-2 1Kx 4
2147 Kl
5101 256 x 4
TMS4044-4 4Kl
THME4044-3 Kl
TMBAD44-2 Kl
MK4T18 1Kz 8
TMM2018-20 218
TMMZ2016-15 (180 ]
TMM2016-10 2Kz 8
HMB116-4 2x 8
HMET16-3 2Kx8
HME116-2 2Kx8
HME116LP-4 K8
HME116LP-3 2Kzl
HMB116LP-2 (184 ]
15132 Kz8
HMBZ64P-15 BKx8

HMB2ZGALP-15 BKx8
HME2E4LP-12 BKx8

(800)
848-8008

e
-,

CMoE

DYNAMIC RAMS

THS4027 4Kl 250m
UPD411 Kxl 300
MM5280 Ayl 300m
MEK4108 Bl 200ps
MM5298 BKxl 250m
4116-20 16K x 1 2008
4116-15 16Kz 1 1500s
4116-12 16K 11 12082
2118 16K x 1 1508
4184-25 B4k ] 260
4164-20 Kzl 2008
4164-15 Gz 1 1508
41256-20 266 x ) 200
41256-15 266z 1 150m
EPROMS
1782 . 2660 1 m
2708 1Kx8 450
2758 1IKx8  450m
2716 K38  450m
2718-1 2Kx8  350ms
TME2516 K18 A50m
TMS2718 K18 A50m
TM32532 Akx8 450w
2732 dKz8  450m
2732 A-4 dKx8  ASDm
2732 A-35 dKxg  350m
2732 A 4Kx8  250m
732 A2 dKx8 200
2164 xd  A50m
2764-25 8Kx8  250m
2784-20 el  200m
TMS2584 iKx8  450m
MCOMBATE4 Ix8  AS0m
MCMBBTES 0x8  350m
27128-45 16Kx8  250m
27128-30 16K x8  300m:
27128-25 16Kz 8  250m
27266-25 2Kl

74LS00

TALZ0D 23 TALSIZE

APPLE ACCESSORIES

=
&
~a
2
=

T4iS01 24 7esize 4 Taiszss 54 WM esoz ... : : Panallel Printer Card ........ 49.95
e o i 2 i g anc il wtn o 149,95
741804 g: g1 'ﬁ s 4 80-Col. card for Apple 1le... 129.95
;:Eg: :n TALS138 _“ 7418283 58 Checkmate 80-Column Card. .. 69.95
;:5',’3 ;: Hgm lﬂ ;:g;gg :: i Serlal Card (communication). .. 89.95
T T i it;g TiLszss :: 90 B5028......... . Clock Calendar card. ....... . 79.95
1812 M i

TS 44 Tasis 84 Tiiee om0 Cooling Fam .............. 38.95
TALS14 58 TAISIE3 54 7413323 345

Power Supply ............. 69.95

4816 34 TALSISA 185 7413324 170 e
o b -
741822 :!‘ T4L8157 B4 7418363 130 o N e i J.'ﬂ"‘k A“'t'r M"l le.... .
Hun N Tda BT 18 0 TR ; RF Modulator .. ... .. St 13.95
;:gga g: ;:Em ,'H ;:gg:g :: : Disk Drive Full Height ... .. 169.95
4832 28 74LS163 B4 T4LS368 .44 Disk Drive'z Helght ... .... 169.95
wn g w4 ol e seee
741538 34 TALSIB6 190 TALSITT 135 Apple Paddles. ........
THSAD 24 TA 170 TALS3T8 113
TALBAZ 4B TALSISD 170 74Ls37E 130 [N B4 ... B0 gonnn M TORLAME.. ...l
han nodan o e fl KR
4849 74 TALSITA B4 T4LS380 115 68047 ... Extend-A-Slot............. 34.95
Tisse 3 Jaie 200 Tdee 16 el Paddle Adapple............ 20.95
‘ -ﬁ TRHNS A6 o 68661 . Koala Touch Pad........... 99.00
| 88784 ... Magic Touch Pad w/Joystick. .. 79.95
B8 THSM4T 3B agic Touc w/Joystick. . i
68766
byl bt Keytronic Keyboard. ... . ... 219.00
,H 1640 215 it Apple Keyhoard (Taiwan). . 149.95

& N micromax

S IN MICRO ER TECHMNOLOCY

i TALSGES 3.
TALSOE BB TALS245 145 743688 235

A TALSGEE 315 VIEWMAX‘BO 149.95
;:g“:: g: uu;u :: Hm;a ‘?i: 8088 ......... 5m Th S o
30 7418249 98 011395 145 (WM 8089 ......... i
TALSI13 38 748251 5B BILSEG 145 Ry e right 80-column card for your
TALSIT4 38 7418263 5B BIL3OT 145 8282... .. = b Apple I+
TALSIZ2 A4 TAlS257 5B Bilses 145 WM 00 C'Y semd...... G L . -
s ® Soft video switch

TALE123 T8 7418258 58 25032521 2;3
'NLSIIEI 285 74L3259 270 26182668 4. @ Built-in inverse video
® Shift key support

We will tr_y to BE_AT ® 2 year parts & |labor warranty
All Competitor’s Prices

CALL for Quote!
DISC CONTROLLERS

e 287 . i TERMS: Minimum order $10.00
1791 SeR00. g y R R For shipping and handling include

<2280 gags ; 8237 | -2 Ty $2.50 for UPS ground or $3.50 for
MBESTE ... .. 22, : P L T j UPS Blue (air). For each additional
MBBBTT ... 2290 ol LR L7 air pound, add $1.00. California

MC3470 ...... 490 QBN 8250 ......... , residents must include 8% sales

UPDTES ...... 1900 [ 521 e ol ey BT GO . tax; LA, S.F., g Cé":jzn & S. Mateo

i e counties include 6.5% sales tax

CRT CONTROLLERS and El?nta Clara include 7% sales
tax. All items subject to availability

0 5 e omesr it and prices are subject to change.

.............. ; e, s g Typographical errors are not our
....... | HD4B505 ..... 11.90 et o f P0....... 2 responsibility.
TR 3880  MCI3TZ ....... 690 = deneas B -810/0 . ... 8.95 No additional charge for Master-

TMS9018A ... 30.00 [ Z8C-OMA....... : iy iR . card or Visa. We reserve the right

A to substitute manufacturers and
UV _ERASERS

Z-80 B to limit quantities.
ZOO0BCHY ... 8 CALL for VOLUME Quotes
QUV-T8/1 $49.05
ECONOMY Model

780-810/9...... B. ;
I80B-CTC ...... 89
Z-80 A Z80B-PI0 ...... 895 NEW HOURS: M - F 7:30 am - 5:00 pm
IBOA-CPU ...... 245 ZIBOB-DART ..... 18.95
Z80A-CTC .,.... 245 ZIB0B 810/0 .... 28.95 VISIT OUR RETAIL STORE

L it Bl e 2100 De La Cruz Bivd.
MEMORY Santa Clara, CA 95050

(408) 988-0697
EXPANSION KIT ALL MERCHANDISE IS
» % !-E .-.

; IU(I"/u_I?lIﬁHﬂHTEE[I
N,

AWa .
® Erases 15 EPROMS in 20 minutes 4164 200ns D o Ka !’
® Plastic Enclosure

9 for $15.75




Saratoga Electronics

a1256-150 [

* STATIC RAMS *
M58725P-200ns 1.50
6116P—-4
EPROMS

-27128!EIHEE
(250ns)
2764 N

*Limited Quantities*

= SAS00 SCALL
-5MB (3HT)
Shugart: SA850 $CALL
1.0MB (%HT)
Quantum: Q2040 SCALL
40MB (FH)
Vertex: V/0 SCALL
70MB (FH)

MI: CMI5619 $250.00
19MB (FH)
Seagate: ST-412 $200.00
10MB (FH)
Panasonic: 5% Floppy $95.00
(58T) (IBM PC COMP)

SARATOGA ELECTRONICS

12380 SARATOGA-SUNNYVALE ROAD

SARATOGA, CA 95070 @
(408) 448-4949

800-621-0854 ext.245

"E™ order toll free D

CIRCLE 253 ON FREE INFORMATION CARD

THIS IS AN EXPANDED TYPE AD. Notice
how it stands out on this page. To get your
ad setin this type style mark your classified
ad order, “Expanded-type ad,” and calcu-
late your cost at $3.75 per word.

EDUCATION & INSTRUCTION

FREE: Math addition program for IBM-PC/PC |r.
Send diskette with postage paid return mailer.
ROSE, 6799 Carrera, Las Vegas, NV 89103.

FCC Commercial General Radiotelephone Li-
cense Correspondence Course. 60 individual
lessons for $89.50. Paﬁment plan. Results guar-
anteed! Details free. AMERICAN TECHNICAL IN-
STITUTE, Box 201, Cedar Mountain, NC 28718.

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-

- gram for Experienced Electronic Technicians
% Our New Advanced Placement Program grants
Credlt for previous Schooling & Professional Ex-

X perience. Advance Rapldiyl Our 40th Year
- FREE DESCRIPTIVE LITERATUREI
\ Cook's Institule of Electronics Engineering

P.O. BOX 20345, JACKSON, MS 35209

WANTED

INVENTIONS, ideas, new products wanted! Pre-
sentation to industry. National exposition. Call
(1-800) 528-6050. Canada (1-800) 528-6060. X831.

REEL-TO-REEL TAPES

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10%: > 3600 feet and cassettes available.
MasterCard/Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

INVENTORS!

CAN you profit from your idea? Call us today regard-
ing the marketing of your invention, or write for your
free information package. Over a decade of service.
AMERICAN INVENTORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086, (413)
568-3;53,(Nol an answering service.) Offices na-
tionwide.

CABLE TV FILTER
“CYLINDERS”

SUPER powered notch filters. Equivalent of cable

company “cylinders’, Eliminate undesirable signals.

Any channel 2 through 8; 14(A) through 22(IL

(Please specify.) Send $20.00 each. Money bac

guaran{ee. Quantity discounts, CATV, Box 17621,
lantation, FL 33318.

PRINTED-CIRCUIT BOARDS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, M| 48017.

o¥P 57y,
S
Take ; }
. StOCk s
Uygpmmma.

When you put part of your savings
into U.S. Savings Bonds you're

helping to build a brighter future

__ for your country and for yourself.

COMPUTER PERIPHERALS

APPLE compatible peripherals—Z-80 Card
$34.00, Eprom burner $39.95, send for product list,
MSU PERIPHERALS, P.O. Box 446, Rocklin, CA
95677. (916) 783-9961,

GRAPHIC EQUALIZERS, ETC.

NOISE eliminators, expanders, power meters,
others. Twelve-24 bands/channel equalizers from
$89.00. Kit see R-E 5-6/78, 2/80, 3-4/81. Catalo?:
SSS, 856R Lynnrose, Santa Rosa, CA 95404, (707)
546-3895.

CABLE-TV

DEALERS wanted: Channel 2, 3, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and guantity price list. Specify channel(s).
GARY KURTZ, P.O. Box 291394, Davie, FL 33329.

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT
NUTS & YOLTS MAGAZINE
BOX 1111-E = PLACENTIA, CA 92670
(714) 632-7721

Join Tt ds of Readers Nati

Every Month
OMNE YEAR U.S. SUBSCRIPTIONS
$10.00 - 3rd Class * $15.00 - Ist Class

'NUTS & VOLTS

THIS IS AN ALL BOLDFACE AD. Boldface
words cost 50¢ per word additional. If you
want your entire ad in boldface, add 20%to
the regular cost of your ad.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

WHAT IS

NESDA?

NESDA IS

OVER 2,000 SERVICERS
JOINING TOGETHER

to improve their technical know-
ledga and business managemant

skills
NESDA IS

A STRONG ALLIANCE
OF STATE ASSOCIATIONS

and confederation of local groups
working together to improve con-
ditions in the electronics sarvice

industry
NESDA IS
YOUR INDUSTRY
SPOKESMAN AND REP-

RESENTATIVE AT THE
NATIONAL LEVEL

JOIN NESDA
AND YOUR STATE AND
LOCAL ASSOCIATION

Write for more information to:
NESDA, 1715 Expo Lane S

Indianapolis, Indiana 46224 ‘ Y .0 |
3 f ¥
G S kAR 2
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Radioe fhaek Parts Plaee

Everyday Low Prices! Over 1000 Iitems in Stock!

“pDoorbell” Chime and
Pulsing Piezo Buzzer

a - -
(1) Electronic chime with familiar “'ding-dong"

sound. Operates on 1'/z VDC at 30 mA. Sound pres-
sure: 75 dB. 43/4" |leads. #273-067 ......... 6.95

{2) Pulsing electronic buzzer has extra-loud 80 dB
output with 2 Hz pulse rate. Requires 12 VDC at 20
mA. 43/4" |eads. #273-058 2.99

Light Up Your Project!

Iﬁ?;uél’rcla(ﬂ:e Lowas 4Q¢ | SPecial Purchase ——2
OCKELS TV RF Modulator
Quality non-wicking sockets for PCB use. Low- [
resistance contacts. Only 495
Type Cat. No. Pkg. of 2
8-Pin 276-1995 .59 m Prewired m High Quality >
14-Pin 276-1999 .89 m Originally for Tl 99/4 PC
16-Pi 76- i
il Zreine £9 Lets you use a standard TV set as a monitor. Select-
able channel 3/4 output. 5-pin DIN plug accepts
Typs Cat-No. Each video, audio and 12 VDC power inputs. On/off switch
18-Pin 276-1992 .49 has built-in TV antenna/modulator switching. With
20-Pin 276-1991 .59 complete data. #277-1015 ................ 4.95
24-Pin 276-1989 .79
28-Pin 276-1997 .89
o Al £ Printed Circuit Boards

7 BVE_:

Computer/Game Connectors
o
11

(3) 6-Volt Lamp Assemblies. Two spap-in bases, | [ "
two red and two yellow lenses. #272-341, Set, 1.49 Fig Type Positions | Cat. No. [Each
(4) “Jumbo” Red Neon Lamp Assembly. A 120 7 | Solder Sub-D Male 9 276-1537 (1.99 >
VAC pilot light that really stands out. #272-710, 1.99 | | 8| Solder Sub-D Female 9 |276-1538 (2.49| | (12) Grid Board. Accepts D!P devices, 2200 solder-
5) CQX21 Blinking LED. Red LED has a built-in 9| Hood for Above 9 | 276-1539|1.99| | ringed holes. 41/2 x €5/a" #276-147 ......... 2.99
lasher IC. 5 VDC at 20 mA. #276-036 ...... 1.59 Solder Sub-D Male 25 |276-1547|2.09| | (13) Dual IC Board. Accepts two 6 to 20-pin DIPs.
(6) XC-5491 Tri-Color LED. Glows red on DC, green Solder Sub-D Female 25 | 276-1548|3.99| | Gives you four connecting points for each IC pin.
on reverse DC, yellow on AC. #276-035 .. ... 1.29 Hood for Above o5 |276-1549|1.0g] | 1ex 36" #276-159 ...l 1.49
- - (14) Pfuiin Board. Modern, modular concept al-
MOV Transient 10 Printer Connector 36 |276-153414.99| | lows quic board swaps. Three busses. 41/2 x 4" with
Prot ors 11 | Peripheral Connector 34 | 276-1564 [4.95| | 1/1e" grids. Fits 44-pin socket. #276-154 ....2.99
ect Socket for Above. #276-1551 ,........... 2.99
Protect computers and sensitive elec- L 0, i
tronics from power-line ‘‘spikes”. A watt’ 5% Resistors Power Transformers
i ——
Application | Cat. No. Each Pkg. of 5 390 p— 120 VAC Primaries
Standard 276-570 1.59 Type Volts Current | Cat. No. | Each
Ohms Cal. No. Ohms Cat. No.
Heavy-Duty 276-568 1.69 o ST o e Miniature 6.3 300 mA | 273-1384 | 2.59
100 5711311 15k 271.1337 Miniature | 12.6 300 mA | 273-1385 | 2.79
150 271-1312 22k 271-1339 Miniature | 25.2 300 mA | 273-1386 | 3.49
Semiconductor R = Miniature | 126 CT | 450 mA |273-1365 | 3.5
Reference Guide 2700 ING7i8a44 ST Miniature | 25.2 CT | 450 mA | 273-1366 | 3.99
Half 330 2;1-1315 47k 271-1342 Standard | 6.3 12A [273-1351 | 3.99
a , Res. 475 8190 [Sienisiy esk | 2711345 Standard | 126CT | 12A |273-1352 | 499
I 349 - 100k 271-1347 Standard 25.2 1.2A [273-1353 | 5.99
Filce | e el ISR o Heavy-Duty | 126CT | 30A |[273-1511| 6.99
1985 Edition. Cross-reference section 2.2k 271-1325 470k 271-1354 - . ! - .
lists over 80,000 semiconductor types 3.3k 271-1328 1meg | 271-1356 Heavy-Duty | 25.2CT | 2.0A |273-1512 | 7.49
mslﬁggtf;ﬁ%ﬁ;rﬂsgg;; ?FES';,?&":; ;;: gmg 10meg | 271-1365 Heavy-Duty | 18.0CT | 2.0A |273-1515| 6.9
and more, 272 pages. #276-4008 - L CT=Center Tap

(‘compact, 21-Range LCD
Digital Multitester

e Reg.
ss;vo 59.95 3995

Handy “Beep" Continuity and
Range-Change Indicator

Step up to digital precision and many
extra features at one-third off! Has a con-
venient pushbutton zero-adjust and a
diode/semiconductor junction test mode.
Measures up to 1000 volts DC, 500 volts
AC, AC and DC current to 200 milliamps,
and resistance to 20 megohms in 6
ranges. With spare fuse, test leads and
manual. Batteries extra. #22-191

Case for Above. #22-153

Devices for Experimenters

16 17
(15) SPO256-AL2 Speech Synthesizer. Program stored in its built-in ROM
will synthesize any En%ﬁah word. Requires low-cost support components avail-
able through Radio Shack and a host computer. 28-pin DIP with data.
ettt AT R e | A S e e T i o

(16) TLC555 Timer IC. CMOS version of standard 555 with very low power
consumptian. Typically one milliwatt with 5 VDC supply voltage. Operates up to
2 MHz. Requires 2 to 18 VDC, single supply. 8-pin DIP. #276-1718 ... .1.39

(17) IRF-511 Power MOSFET. |deal for switching-type power supplies, motor

L/

controls, power inverters, audio amplifiers. Handles up to 60 VDC and 3 amps of
current. "On" resistance only 0.6 ohm. TO-220 case. #276-2072 ..... 2.79

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
s, Jacks, Knobs, Lamps, Multitesters, P
ers, Relays, Resistors, Switches, Tools, Transformers,

Connectors, Fuses, Hardware, |

ansistors, Wire,

Radie Sfhaek

A DIVISION OF TANDY CORPORATION
Prices apply at participating Radlo Shack stores and dealers

Boards, Plugs, Rectifi-
Zener Diodes, and more!

CIRCLE 78 ON FREE INFORMATION CARD

G861 H39dW31d3S
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Prica
- PariNo. s Function
LION PC. IC cLEﬁﬂﬂch_ & 24 2048x8 16K E2PROM 350ns, ., 12.95
12 ML NTITY DISCOUNTS P Mo 49| 2816 + Chip Ersse Tima of
= el A —— 99 | 6264P-15 (1500 s 12 O P ETY - T B e oy SChp Rrwes Tiee ot
= S 10 « VPP = 21V - Han Six
DN B 1 (200ns) CA05 85 roviding in-system sfterabiiity
| 2o ow s | 21014 CMOS USES LESS POWER B2B4LP-15 120 Lp i 12.% The 2816 1 an Keal nonvolatie mamory crovding
& | sede 9.05 8.
R 27C16 {450n5) CAADS EPROM 27128-25  owienom
]
415N
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Jameco Mail-Order Electronics * Worldwide ¢ Since 1974 J

* Kk R APPLE Accessorles * ok ok kR

Commodore” Accessories

RS232 Adapter
for VIC-20 and
Commodore 64

IBM" Accessories

i Compatible
et e CARDS
16K RAM Card (Language Card)

8-Foot Parallel Printer Cable
IBM-8PC 0823 Maie o Contronics 36-pin Malei. . . . $19.85

control lines. Com- TMARG1:KmFIaMcard ailamythe Apple® lland I+ compiters to expand from 48K to 64K “Sﬁlé?ol Serial F'rin‘mﬂ“odem Cs%blaes
2206  (Do25 Msie 1o DBIS Make). .« . . o
B T o e, Gl o e | SRR TG S e e $39.95 | MFS-2006 (oas use o ooas s . . . . $15.25
Request to Sand, Data Terminal Ready, Data Sel Ready). A S Zﬁou(ig%%g&ﬂ s : 5-Foot Keyboard Extension Cable for
JE2F2CM T e $39.95 | | i KBY?(LBJ -card compatible. related programs. Software no IBM-PC and XT Computers
VOICE SYNTHESIZER AZBO-1...0vivinneii it s e $49.95 | IBMKEC! o st $9.95
FOR COMMODORE VIC-20 AND C-64 EPROM Burner Card
Plug-h The AES.2 alows user o program and work wihsiandrc EPROMs (2716, 2732 1.2764) MEMORY EXPANSION KITS
JE520CM. M LY | sl $99.95 | Gompare. Blank-Gheck and Monitor Complets with instructions: Key: (a,0) 1ml!l! PC, PC XT and Compatibles
TRS 80 ACCESSONBS B e e e e o tetuia o o e e D s a T AU T e TaVa AT o its e DV $69.95 :n?‘wa“m"' B4 FAM vt i the Drowded accChet and fet
80-Column Card w/Soft Switch IBMB4K (Nine 200ns 64K RAMS). ... . .. $9.95
MPI1 5%" DISK DRIVE | The A80-C isan 80-column card designed for the Apple® Il and I+ computers. The card is
Ulie'as & second e deta equipped with a soft switch which allows easy hookup for any monitor. The ABO-C also IBM PC AT
sided - Single/double densay - Full- ieaturu :nxmm video camrb‘;;me(:}‘l‘hls card is similar to the Videx*** 80 column card. Eeh Y e #h e 128K
4 Incluted © Wit 5.7 108 Pt e b OHNRRIIIG o (0 10 LS $74.95 | 1BM128K (Nine 250ns 128K RAMS). ... $79.95
MPI51S. . . . $89.95 or 2 for $159.95 Super Serial Card IBM PCXT Equivalent
with ode, It rates standard RS-232C signal
EXPAND TRS-80 MEMORY l“nzﬁsfﬁui‘:::.::’m’“sw‘&ﬁl‘f’cs‘m Cormpieie wih Insroctons. Key: (&) - 130 Watt Power Supply
m-ao“o&EﬂLm! Illu“ m‘é.'illg‘lia‘ ||||| i cl-#lcl;h;rvlc—a—r-dtlcl—éj‘kll;-'-'-e-r-ssg—s . Ummosmﬂm
mmmmmmmw 18/4116 1 m m ra cs n w u : = = vy ot
ﬁ".;"‘.?,m by expanded 15 40X wish 3 l&“. Mociel . Can ba The APC-64K is a parallel ﬂ?ahnhlcs printer card with a 64K buffer and graphic dump 0_';:“1'1121\;(&’;?21 _C“)uz\rpqu)é .w.‘;gw:mbz
W rom 1% o 48K wming 2 Kits. Each Kit wil expand computer by capabilities. Complete with instructions. Key: (a.b) connectors - Fits into IBM PG « Wsight 6 Ibs.
=Eiiienhs ARG SR i N e e, $129.95
Tns-fm 200ns (Modellll).......... $6.29 BM=PS e $119.95
TRS-16K4 250ns (Model1).......... $549 | BO-Co]urnnlng RAM Cg‘rd SRR g Pr M
TRS-80 COLOR AND COLORIL | ik ioarams iho viscace, Compets wih meiraatons. Koy oy 20 120K when used ometheus Modems

Enwyiis natal KR comea’ complie v 8 vach 41640-20 mn OB RS R T e e R e e s vt $79.95 | The ProModem 12008/BS Is a 1200/300 baud modem
B B e B b 3 e sorans | =KPPLE APPLE LY. b 1 s Macindoah o fegiered frademarhs o APPLE Conguers card which plugs into [BM PC and XT. Provides a third
mwww:lnun Flex DOS or 05-9 roquired 1 bz *VisCalk: s & registersd rademark of Visi Corp "Vidai s & registared trademark ol Vidai Inc serial Gnn:port govga\gr(s‘l&:s’zmblf _I!r?.PUPg‘ngm
computers — re) 2008S
TRS-BAICR. il e e mamslers $11.95 - W@%Tﬁbgm ﬁibl — :"t-. :u su:&ned men b?m rful MITE communications software
TRS-80 MODEL IV & 4P Er e gt ' Ll
wind s 4 Dyramic 5%" Disk Drive PM1200B  (without Software). .. . .. $239.95
from 16K to 64K Nn‘mtmwm‘:ﬂbl‘;::-'v“‘ - v m' R%bod’ éacr:ntmlhf PM1200BS (with MITE Software). . . . . $274.95
w}a“’"‘“"&‘w“-‘-—ﬂ”“'m , 2 .4%! < U 5';\““,,.‘ m.mum b Mm ‘Bgﬁblal DISK DRIVES
TRS-B4K2PAL (Model IV only). . ....... .. $29.95 m’““’w’é’"m" omP® :
{8 - 4184's with PAL Chip ko expand from 84X 1o 128K) "m‘:mﬁml"gn Byl -
o & 3\:11 x B-0/16°D - WL 4% e, Kay: (el
e LS R ADD-514 ousco. ... . $149.95
Easy 10 IN3tal madute slugs Aght Mo M0 S0CKE INC1e3Eng MamOry in BK ACC-1 (controier Card). . . . . $ 49.95
ncrements. Complels with modube and dodurmentalion fof Converssn + Unea Chiren Pinch-type mochanics - 43K lormatied -
M1008K (TRS-20 Model 100 Expansion). . - . . . . . . $39.95 | siornge - 35 racks - Super qu JuleL Works i Aople APPLE™ lic Compatible
NECBKR _puec r191A & Otets 10) ase Spocty $30.95 | Sty it s i 1 o oo 5Y%" Half-Height Disk Drive
e SA W X 1o 2 81D - A 4 s oy (nb] Sama specs s ADO-12 ef) axcept RFD480  (Remex 54" DS full-ht). . . .. $ 89.95
PROMETHEUS MODEMS [T S Euuon $129.95 | ADD-llc, SN 6120.95 | FD55B  (Teao 54" DS half-htls » « s + $119.95
= SA455  (Shugart 5%° DS half-ht). . . . i
Intelligent 300/1200 Addmonai Apple* Compatible Products TM100-2_(Tandon 5%° 0S fll-t). - - . - $129.95
' - Baud Modem with Real Cooling Fan with surge protsction * Key: (8b). - - -+ « 51" DISK DRIVE ENCLOSURES
Time Clock/Calendar JEE14 Numeric/Aux. Keypad—23 accessible functions - Key;, (I Complete with power supply, switch, power
4 EAEC-1 Expanded Apple Enclosure Case only - Key: (a). cord, fuseholder and connectors
The ProModem™ is a Bell 212A (300/1200 baud) in- | KHP4007 Switching Power Supply - Key: (a). . -] !
telligent stand-alone modem - : Full featured ;;pnnclahl; 68-Koy Apple K 53 nR s Keg: im DDE-1FH (Houses 1 full-ht 54" drive). v« + « $69.95
Ao Dial, SHI:T? s F?::I romasl Intalioer 12" Green Monitor with swivel stand « Key: (a, b & Iic). . . . . . $ DDE:2HH tHouses 2 61t st ddveat. ... $79.95
Dialing, Touch Tone™ & Pulsé Dialing and More - Hayes Voice Synthesizer — Plug-in, User Ready - Key: (abl. . . . . . $119.95
command set compatible plus an additional extended Apple Keyboard and Case * Key: (Al « v« e v s vnessanns $119.95
command sat =Shown w/elphanumeri.dispiay option. Prometheus Internal Modem — 2 cards - G (ab). Mitsumi 54-Key
PM1200 Rs-232 Stand-Alone Unit. . . . . . $319.95 Promstheus Macintosh Ext Modem - Ksy. (Macintosh). . . _ . Unencoded i
OPTIONS FOR ProModem 1200 All-Purpose
Communication SOMWSrel. .-« - - « - Keyboard
it set Odoraig Svvies ~ T Power/Mate Corp. REGULATED POWER SUPPLY -
PMO-1BK (Ootons ey 2 M e i I 105-125/210-250VAC @ 47-63Hz - Li lation; | * SPST keyswilches - 20 pin ribbon cable connection
el s S e G ~365%  Thraa mounting surfaces - Ovenvoliage protecaon - UL | * Low profle keys - Features: cursor. controls, control,
{Opbons Processor Memory — B4K). - -+« v« + $18.00 focognized - GSA certified 35;[?;3 [mm T Fooct e s&:ﬁs-ﬁt
PM-ALP  (Aiphanumeric DOyl « « » s s s s s rasasens $79. Part Ho. Output Size Weight  Price. : .
mEmE SR Nty AnRay the D | Kesa...
PM-Special iSmotiom. . . . . $169.95 St '
SALE! - MONITORS - SALE! ) [ O TON A OU T SWITCHING POWER S e,
video games | 115/2 50/60Hz -
12" Monochrome Green Monitor for T e it ec:gk
APPLE Il, I+, lle and lIC* certified - Size: 75'L x 6-3/16°W x 1%°H - Weight: 2 Ibs.
ety MRM174KF. . ........0ccc0nunns 4995 | i e Gt B G
: mgy Also compatible with excaptl,m,n, candp. « Cursor = SPST mechani-
:w systema. (z;:% WNEL SWITCHING FWE:I SUPPLY w
TURES: mlnl i
= 75 3q, in_ viewing = pmca trol tions - Input: 90-130VAC, 47-440Hz - Out
SO eecion Gy Z E put: 5V @ 51 —'?vnc'o Tk 112VDC @ 1A, —12VD0 € 1A
e St ] f * Line regulations: =0.2% + Ripple: 30mV p-p * Load regulation:
+ LED power indicator p g 1% - Overcurrent protection + Adj: 5V maln output +10% - Size:
+ Attractive, computer- B B3l x 1%"W x 4-15/16'H - Weight: 1% Ibs.
maiched styling
+ Brightness control
* Input signal: composite video  + Easy access conirols
* Input impedance: TS Ohm — In back of unit
* 1000 x 800 resclution plata with Uit/swivel
= 12" 90 degree deflection green stand
+35W + Weight: 20 Ibe.
MON-T2G: .0 e Ve $79.95 —
[— wdngwwfﬁmﬂeﬂwuﬂlp
Muffin-Style and ELECTRONICS T e oms%x
Sprite Style Fans 370°W x 2.60H. Completa with holding tray for 8 chips.
MUFBO0 (468 sa. 60k, . . o+ s $ 995 1355 SHOREWAY ROAD, BELMONT, CA 94002 DE-4  UV-EPROM Eraser. .. ... $74.95
PWS2107F (31257 3q. 32¢tmi. . . . $14.95 | g/85 ORDERS WELCOME — f4‘l'5) 592-8097 — Telex: 176043 | UVS-11EL Replacement Bulb. . . ...... $16.95
oy
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

20 MI'IZ IJUAI. TRACE OSGII.I.(ISGBI’E 2
scopt :nmparu toqglhcrl costing nung?:d‘: mr':’r'"::?ﬂ&:cmgfua. sago“

a component testing circuit for resistor, capacitor, digital cireult and

diode tu!lng * TV video sync filter ® wide bandwidih & high sensi- high quality hook on
tivity » internal graticuls * front panel trace rotator ® Z axis ® high  probes included
sansitivity x-y mode ® regulated power supply ® built-in calibrator

quality at an

= rock solid triggering

*USA—Add $10.00 per unit for postage, oversoas orders add 15%
of total order for insuned surface mail.

RAMSEY D-1100
LTITESTER

Compact and rellable, designed 1o
service a wide variety of equipment.
Features include * mirror back
scale * double-jeweled precision
moving coll * double overload pro-
tection * an ideal low cost unit for
the beginner or as & spare back-up

unit

31 995 test leads and

battery Included

45 MHz DUAL SWEEP 0SCILLOSCOPE

The Ramaey 625 is a dual lime base, delayed sweep unit that includes a bullt-in
vary shart rise limes of high fre-
ncy wavelorma. Other features inciude; variable trigger holaol! » 20 cali-

lagnll delay ling fo parmit clear viewing during

379995

Dd‘llod swoep time ranges from 0.5 8/0iv 10 0.2 uS/div. * fully adjustable
CH1, CH2,

time * X5 sweep magnification * five ingger sources;

Sweep high
LINE EXTernal ool

and INTernal [V mode) * front panel x-y operation, I axis maul * sum differ-

ence of
sweep outpul ® auto focus @ single sweep
“Same as unit 1o left

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, dicdes and
LEDs= with this professional qulllty
mater. Other features include;
decibel scale * 20K volt molorlng
system ® 3%" mirrored scale ®
polarity switch ® 20 measuring
ranges * safety probes = high
impact plastic case

CH1, and CH2 waveforms displayed as single Irace * sweep gate and

DIGITAL MULTIMETER
Reliable, accurale digital mea-
suraments at an amumséy low
cost ® in-line color coded push
bultons, speeds range selection
ic tilt stand ® rec
input jacks * overioad protection
on all ranges * 3% digit LCD dis-
D ay with aulo zero, auto polarity
BAT. indicator

34995 test leads and

Iincluded

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at a breakihrough price. Fealures

* 3 frequency ranges each with pre amp * dual
selectable gala limas * gate activity indicator

* 50mV @ 150 MHz typical sensilivity * wide
frequency range ® 1 ppm accuracy

$1 1 995 wired Includes

AC adapler
CT-7T0 kit .

m”
BP-4 nicad pack.. ..8.95

CT-90 S DIGIT 600 MHz
COUNTER

The most versalile for less than $300. Features 3

01'-125 9 DIGIT 1.2 GHz
OUNTER

A 9 mqll countsr that will outperform ugg: :\:{ml-

selectable gaie times = 9 digits * gate |
* display hold * 25mV @ 150 MHz typical sen-
sitivity * 10 MHz timebase for WWV calibration
* 1 ppm accuracy

31 4995 wired includes

BP-4 nicad pack

- $129.95
..59.95

5% ore, ®

150 MH:z typical sensitivity * 8 digit display

* 1 ppm accuracy * display hold * dual inputs
with preamps

$16995 ;-

BP-4 nicad pack......ciiceiciociinsnnnsisB

CT-50 8 DIGIT 600 MHz
COUNTER

A versatile lab bench counter with optional
receive frequency adapter, which turns the CT-
50 into a digital readout for most any receiver
* 25 mV @ 150 MHz typical sensitivity * 8 digit
display * 1 ppm accuracy

$16995

CT-50 kit ....
AA-1 receiver

DM-700 DIGITAL MULTIMETER

Professional guality at a hobbyist price. Fea-
tures include 26 different rangas and 5 func-
lions * 3% digit, % Inch LED display * auto-
matic decimal placement ® automatic polarity

$11995 jrugie

$69.95
MP-1proDO BBt ... .coie.rrsrinsnasncansen 4.95

ACCESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug
High impedance probe, light loading .

Low pass probe, audio use
Direct probe, general purpose use

PS-2 AUDIO MULTIPLIER

The PS-Z is handy for high resolution audio
UP in fre-

quency * gmal Ior PL lone messurements

= multiplies by 10 or 100 = 0.01 Hz resolution &

built-in signal preamp/conditionar

54995 ..

PS-2 kit .

.
VISA
=
$ 8.95
16.95
16.95
13.95

BROADBAND AF PREAMPLFER
e

PR-2 COUNTER PREAMP

The PR-2 is ideal for measuring weak signals
from 10 to 1,000 MHz = flat 25 db gain ® BNC
connectors * great for shifting AF = ideal
receivar/TV preamp

34495 M“i.r;*:ﬁu

PR-2 kit.

PHONE ORDERS CALL

PS-1B 600 MHz PRESCALER

Extends the range of your present counter to
600 MHz * 2 stage preamp * divide by 10 cir-
cuilry = sensitivity: 25m\V @ 150 MHz » BNC
connectors ® drives any counter

‘5 995 AC uwl«

PS-18 kit .

do
warranty

RAMSEY ELECTRONICS, INC.

716-586-3950

Tilt bail, for CT-70, 90, 125 3.95 TELEX 466735 RAMSEY CI

2575 Baird Rd.
Penfield, N.Y. 14626

RADIO-ELECTRONICS

4 CIRCLE 70 ON FREE INFORMATION CARD
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THE MOST POPULAR KITS IN EUROPE & ASIA ARE COMING NOW! 50 HOT ITEMS

FOR YOUR SELECTION.

SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER

TA—202 20W AC/DC STEREO AMPLIFIER

(ELELR RN

.

[ .J

* Employs the most advanced SANYO power IC, so it has
hight power output and low distortion characteristic,

* Both AC and DC power supply cna be used so it can be
connected to 12V car battery or directly to the mains,
sujtable for use in car, home or other places,

* Compatible with various magnetic Cartridge, Tuner, Re-
corder deck, Magnetic microphone and input from small
power car Hi-Fi system,

* A stereo power level indicator is included. of which is
attracting and with high precision.

Assambled with Tested ... iniiiiis e $60.00

TA—2400A ELECTRONIC ECHO|AND
REVERBERATION AMPLIFIER

This unit combines the most advenced computer V.L.S.1,
technique with high quality Japan made component, so it
has the following FEATURES:

It can generate various refletion and reverberation effect such
as that in valley and music hall. It has a 3 section effect
control which includes reverberation control, delay control
and depth control

All kinds of infield sound effect can be obtained by skilful
use of this control. It has LED display to show reflection
and reverberation.

Assembled with TeSted ...t abbioian $99.85

SM—100 150MC
UNIVERSAL
DIGITAL
FREQUENCY
COUNTER

SM-100 s an accurate, easy-operated digital frequency

counter, Few pieces of advanced, high technical LS| inte-

grated circujt are used, thus, circuit structure is reliable,

SM-100 can give you up to 8 digits of resolution for a wide

frequency range of 10Hz to 160MHz. Besides, a memorize

system is available, the last input digits can be held on the

panel, as compare to the other or even obsarvation.

Input sensitivity: KHz range 10Hz — 10MHz  50mVrms
MHz range TMHz — 150MHz  40mVrms

Response time: 0.2 sec,

Hold: Hold the last input signal

Power supply: DCBV Battery or DC9V 250MA Adaptor

SM-43
MULTIFUNCTIONAL
LED D.P.M,

6 different kinds of with only one meter, high
sccuracy (30.1%) (X1 digit), high input impedance, high anti-
vibrating ability, the display reset to zero automatically when
the input is OV, and employs 100PPM/C temperature com-
pensating zener diode which improves the accuracy and
stationary of the meter,

MEASUREMENT RANGE:

D.C. VOLTAGE: 1mV — 1000V

A.C. VOLTAGE: TmV — 1000V

DIGITAL THERMOMETER: 0°C — 100°C

D.C. CURRENT : TuA —2A

CAPACITOR METER: 1pF — 2uF

FREQUENCY COUNTER: 10 Hz — 20KHz

DIEMNSION: 96(W) % 48(H) » 103(D) mm

) By e s $29.23  Assembled with tested ... $35.00

TA—-2500 HIGH QUALITY MULTIPURPOSE
PRE-AMPLIFIER

This specially designed preamplifier includes a professional
GRAPH EQUALIZER TONE control system and has a
gain of £ 12dB. Frequency response extends from 5Hz to
20KHz, so even in bad listening condition it can improve
well. It can accept input from variuos magnetic cartridge,
record deck and tuner, its output can be connected to all
kinds of power amplifier!

A bled with Tested ... $80.00

bled with Tested $99.00

TR—355 3-5A REGULATED DC POWER SUPPLY

" It employs high quality IC an HIGH POWER Darlington
power transistor 5o the output is very stable.

* It includes overload protection circuit and LED indicator,

* Suitable for all experimental usage.

* There are two versions:
0-15V/5A (TR—355A)
0-30V/3A (TR—355B)

AT s rarrrves racspestraree 1 0500

TY—41 MKIII INFRARED REMOTE CONTROL UNIT

* This third generation infrared remote control unit employs
the most advanced decode IC so it will not be effected by
commaon light and electric spark, therefore it is very reli-
able.

TA—1500 100W + 100W NEW CLASS ‘A’ DC STEREO
PRE-MAIN AMPLIFIER

Features:

1. Preamp employs three LOW NOISE Cp. Amp. as RIAA
equalizer and 20dB flat amplifier and tone control. It has
very good transient response and low noise. It is easy to
build up,

2. Power Amp. employs our powerful audio transistors and
an advanced dynamic bass class "A’ circuit. The dissipation
is extremely low and this make the oufput stage to minimze
the switching distrortion. It can reproduce high level bass
faithfully.

3. A specially designed delay system is jncluded and the
functions contains: (A) three seconds delay, (b) output short
circuit protection, {c) DC output protection. It also equips
with LED indicator of double display.

4. It includes with microphone mixer, so you can sing with
those femous singer together. It can also be used as Public
Address Amplifier,

Kit $67.00

TA-50A/8 MULTIPURPOSE
MELODY GENERATOR

This muitipurpose melody. generator is made with the latest
CMOS LS| technaology. Operating on a very low current, it
can play B different songs by using two AA sized batteries
(DC3V). Applications include their usages in electronic
door bells, musical box and electronic clock alarm . . . . .
and many more. Better yet, you can choose from 2 models
bath containing 8 popular, melodious tunes.

Kit

TA—477 120W MOSFET
POWER AMPLIFIER

This amplifier consists of three super low TIM differential
stages, and Hitachi 25J49/235K 134 match pair “MOSFET" as
output component whose frequency response and transient
response i superior to the other power transistor. There-
fore this amplifier shounds clear and high-fidelity and has
superior analysis over whole Audio spectrum, so it is suit-
able for reproducing classic and modern music.

Kit $61.28

* It uses modern infrared transmitting and receiving com-
ponent so no antenna is required. The control range is up
1o 10 meter (30 feet).

* It has two mode of operation: “‘Continuous’’ and “on/off"
suitable for controlling various kinds of electrical equip-
ment whose power consumption is within BOOW. It can
also be used as a burglar alarm.

* The power supply is DC 8—12V.
tion and easy to guide and align.

* A Deluxe remote control unit box is free of charge.

It is simple in construc-

WE CAN SUPPLY METAL CABINETS AND
POWER TRANSFORMERS FOR OUR KITS!
PLEASE REFER TO OUR CATALOG.

TA—-302 60W VERSATILE STEREO POWER BOOSTER

*OTL full transistorize and low distortion of SEPP circuit
design, high output power and sound fidelity.

*With high and low input impendance for selection, so, it
can match with all pre-amplifiers, low power of portable
sound equipment, and all types of stereo recorder deck
1o use, It can boost ‘walkman' type of radic and tape
player, too.

*With 10 band colour LED power meter, output power
can be easily defined, TA—302 is a versatile amplitier
for both visual and listening enjoyment,

Assembled  with' Tested ..., $60.00
A e $25.00 Assembled with tested ......... $30.00 e e e ST $50.00
TERMS: MARK V ELECTRONICS INC.
Min order: $10.00 All merchandises are subject to prior sale.

Charge card order; $20.00

NO C. 0. D. ! Cashier's check, phone orders accept.
Calif. Res Add 6.5% Sales Tax.

Frices are subject to change without notice.

Shipping & Handiing: Inside L A. 5% of total
order, (Min 1,50) . Outside L A. 10% of total me
order, (Min 2.50) . Outside USA. 20% of total |\

order, (Min 5.00) .

248E. Main Street,
Suite 100,
Alhambra, CA91801

For information (818) 282—1130
For orders, (818) 282—1196
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CPU's & 2
40 PIN EDGEBOARD CONN 100
SUPPORT CHIPS 1/16" thick with 17107 spacing
zOACPU 250 3152 780 a3 4% % 8% .. ... $2.40 26 PIN EDGEBOARD CONN. . .250
7808 CPU B.00 8202 19.95 -
iyl b Afos e SCR's TRIACS 50 PIN RIBBON CABLE CONN. . . . 350
ZEOADART 7,95 8214 4%0 15A' GA 35A 110A |PRV 1A 10A 25A | %0 PIN RIBBON CABLECONN... . .3.00
ZBOAPIO 375 8218 1.78 &
ZBOA 510 1005 8224 4.00 100 .35 _40 1.40 100 .35 .60 1.40 34PN AIBEON CABLE CONN. . . L2715
aaoe g e 0SS DRIVERS 81200 7a0Eis0ita0 200 50 80 1,0 ] 25 PIN AIBBON CABLE CONN.. . . 280
AMD290] | 8.96 & 800 avsi0ima 31w |
8502 475 8218 188 o iomn sgs | 400 .60 70240 12.00)400 .70 1.00 2.60 | 70 PIN RIBBON CABLE CONN. . 200
s o 65 | 600 .80 1,00 260 15.00] 600 1.00 1.20 3.60 —
BoaL 600 823 Goo LM 8 TRANSISTOR SPECIALS
o809 8.00 g:“'s 500 gpigaiL 895 TIP 318 NPN $i TO-220. o4 % 40
A s 800 Ars38arn0 995 $4c00 35 74C015110 4027 45 4076 80 | 11 328 PP 51 T0-220 s -
Seit @00 8272A 1400 CATBO3T 1895 |oiorr 38 jacoz13s0 4028 85 4077 50 | pipyqy L0 1
s MS307 795 ) 7ac04 35 4001 25 4020 75 4081 78 [ WP 51 LE
5850 325 8275 T erelal TIP 121 PNP 5 U4 .60
8878 %0 82705 698 250 | 74C10 35 4002 25 4030 40 4082 30 | TIP1A1NPN Si L9y 1.00
D77201 1200 8288 9,00 :gg ;: JAC14 55 4008 85 4034 1.75 4003 45 [ TIP 145 : 1.35
i 50 | 7ac20 35 4007 .30 4036 85 4080 175 1206 . 53 e S1TE
sean 375 &rse Yoo 3 250 | 7ac32 35 4008 .50 4040 75 4501 95 || 2NAOAA PNPGE TOS - 375100 Wesioc‘k‘the exact parts and PG Board for Radio
IR0 gt 200 | 74caz 120 4000 40 4041 75 4s0y g5 | INITPNPGETOB.. o8 40 Electronic's February Article on building your own
R R (i B B R R e RS i Cable TV Descrambler
; ; 2N2907 PNP Si TO-18 . 7/$1.00 -
SHIFT DISC ;:g:; :;2 ::I; g: 4'3:-; g: TIF 2085 PNPSI . . 70 #701 PAR'.I'S ?AGI'.AGE ..... s” 95
: 1 4 2N3055 NPN 5) TO'3 £0 5 . S
:LEuGoIzSTEtR?i Controllers 74CBE 40 4014 .75 4047 95 4514 120 ;IJEaqums i 60 Includes all the original resistors, capacitors, diodes,
y L0, 193' .. 17.00 74C03 100 4015 .35 4040 25 4515 180 NIS04 e -92. 7/81.00 3 ) . It
Muaos 175 7TNC ]:gg 1?95 1700 | 7CT4300 4016 35 om0 35 4sie yso | 2ndmsenesTOez o 2713100 transistors, integrated circuits, coils and IF trans-
NMI404 175 1;;1' e :Tﬂ?l +AT00 N 34c1571.70 4017 (75 4051 .75 4518 .85 §=;?g;”;§‘.;g'§h ; ‘-‘;’g formers (BKAN-K5552AXX).
MM5013 280 1781, . .14, .. 17.00 | 74c1611.00 4018 75 4052 100 4520 80 | A4UE13000A 400V HPN >
Musoss 280 i J4CI7A 110 4010 40 4053 .76 4528 110 | MAF 8004 CM R TRANSISTOR HPNLS 75 #702 PC BOARD....... e B12:98
MMBO55 A T4C1761.10 4020 75 4060 .70 4529 140 | HEP GBO14 -PNPGETO-3 . .....$ .88 igi i k-
MMEOS7 250 048 100 74C192140 4021 75 4086 AD 4538 150 Original "-“’""““"l""d"‘* ;cmmedPCBoamusgd
MM:0S8 250 o2y 80 | NO. 74C1831.40 4022 75 4088 40 4539 150 TTL IC SERIES in the article.
il 2101A-4 150 74C2451.75 4023 28 4080 28 4541B1.75
ROM" 21114 178 m’:i::gte 74C901 4D 4024 65 4070 35 4553 175 | quo0 20 7480 45 74166 100 #704 AC ADAPTOR. ............. §12.95
3 21121 195 74CO01 80 4025 A0 4071 268 4581 90 7401 20 7483 80 MIT0 150 {u W"SDC @ 235“&]
TPBIBS42 350 21142 100 | STRAND | 74C507 00 4026 125 4072 30 4586 76 § 7402 .20 7485 65 74173 .78
825126 185  2118-4 250 100" .. .$1.40 74S SERIES 7403 20 7486 35 74174 BS
825130 195 21473 250 SRR iy Ll e 7404 20 7430 100 14175 88 Both #701 & #702............... $39.00
gﬁ;‘sm ;-;g ﬁ‘é:m f?: 74502 36 74585 1325 745165 150 7405 280 7460 85 741761 .75
K i 74503 A5 TASBG B0 TASITA 8O T405 27 7491 B0 74177 65
825181 655 Mkaozr3 175 [eovera o] Jusae 35 7ases 200 745175 90 7407 27 7402 50 1180 190 FREE! Feprint of Radio Electranics Article
78474 385  TMSADSONL 295 ies. 5t yshi2. so 7esisl 200 [ 7ave .l yawy ssl pyerizoo on Bullding Your Own Cable TV Dessrambler with
2108 3.5 MK400611 126 | 1843 6000 | Jizos 35 748113 60 745182 200 7409 20 7454 B0 T4182 90 any purchiss
2rIBEAVICLIS G41063 150 | 2000 &154 | g400 A5 7451 220, 4s1me g0 ) 102007465 681 M1 80 :
27324 400  a1182 1.00 |3.000 8000 74510 36 745133 45 745194 130 411 35 TAD6 B0 THI90  BO
:;:‘A 450 41184 400 | 3579 10000 | 7411 35 748135 85 7asi98 130 7412 25 74107 30 74191 80 Add $4.00 Postage & Handiing
) 295 MK4802 595 | oo 1gooa | 74515 38 T4s13m B0 745241 200 | 7413 35 74116120 41e2 78
BIBAI 300 zaio4d 280 | ginog 18432 74570 .36 745139 B0 745244 1325 7414 45 74121 30 74183 76
it 185 183 3.78 20000 | 74530 .35 745151 .80 745251 1.20 7416 25 74122 45 74104 8O TOLL FREE
:’.7535,...» ;3': BIIB12 485 74532 40 748153 05 745357 00 7417 25 74123 A5 195 6O
: 74540 40 745157 S0 745260 .75 7420 20 74125 A5 74196 75 - - Onl
74542 85 745158 90 745373 2.00 ;';55 g; ;::3: g ::1‘2 : 1-800-227 8529 (orden Y)
74851 35 745161 175  T4S374 200 4 \E -617-330- i
i nlilb bl e e 1-617-339-5372 (Information)
. §264-15 TAID 20 74148120 74273 100
DAGDSEQ 3.75 LM380 120 LM1310 140 7432 27 74150135 4219 .70
TLOS2CF 95 LM3IB4 160 LMI301  1.00 2114-4 .. .5 .70 $9.00 7437 27 74181 55 74288 80
TLOBACN 1.50 LM3BE  1.00 1456 80 4116.25...8 76 438 29 74153 55 74365 65 0
TLO72 125 LM387 125 1458 50 -29...8 . TA40 20 74154125 74367 88
TLOB2 90 LM393 .75 LMIBDE 175 4164-15. .. $1.50 41256-15 | g4z s 74155 75 7430 S0
TLOBA 150 LF398A 3.00 AD2700LD 4.95 e AL $5.00 7445 65 74157 56 75326 1.50
LM207 75 LMSSE 34 LM2901 95 b 7447 70 74168 60 75482 1.00 ]
LM301/748 35 LMSS6 65 CA3018 195 7448 70 74180 85 0601 1.00
(M307 A5 558 175 cazonat 150 |7 s 73N FET i N 7450 20 74181 65 9802 90 P.O. Box 800 (E
LM308 65 Se4 250 CA3080 100 £R 900 TRIGGER DIODES. . 4 7472 35 74162 85 BT26 1.0 Mansfield, MA 0 -
LMI10 110 565 90 CA3089E 175 7473 35 74163 65 8T8 1.10 nstielq, 2048 S
M3t 80 566 125 CA30M4 130 g:%aﬁﬂiﬁz L e e i ey $ A5 0 a3z 74184 85 BTET 110
LM31E 125 567 85 CA3130 1.0 AT o e R 2 7476 45 74165 85 BT98 1.0
B R S PR RN BB E TG o s s CIRCLE 65 ON FREE INFORMATION CARD
LM324 55 JOGCH B0 CA3822 5 iy g ke =
Lmilg 50 :;;ma 80 L:Jm 50 DISC CAPACITORS 74LS SERI
I.F351! - Tecv ::: :‘335909 ::: 1UF16v 10/%1.00 100/48.00
LF353 80 747 50 N5508A  1.50 D1UF 35V 16/$1.00 100/$5.00 l7ais00 32 74L85107 35 74LS241 85
LF355 .90 CA758  1.75 506000 100 74LS01 25 TALSIDG 35 T4LSM? 90
LF356 100 LM798CT .60 s700c). 595 | . .. PRINTEDCIRCUTEOARD ok 7402 25 74lsiiz 35 74tsm3 90
LM358 65 DAC0800 205 LM13080 95 | §a0% rbado |741503 35 7ALS1I3 35 7415244 125
LM370 1.80 o P YA LS ol 74L504 25 74LS114 35 74LS24E 140

F4LS05 25 T4L5123 75 TALS240 140

TOGGLE 2000 = RO 1,00 Ll i 741508 25 74LS125 A5 7ALSM47 .75

2000 — DPODT — 1.40

T b ¥ T4LS24B 1.
SWITCHES _ i — oPOT — GENTINOFF 140 sP. 400 chmcoll 74050 3o Jals1as 85 7aLerst s
IN4148 (IN914) .......... 15/1.00 75 741811 30 74L5136 35 74US283 86
D.P. 400 ohm coil [74L512 30 FALS137 90 74LS257 55
L1411-IR DETECTOR -.. 3/81.00 ~ i TALS13 40 74LS138 S0 74LS25E 55
FP 100 PHOTO TRANS AN T 95 l7ais14 50 7aLs139 50 74LS289 1.75
VEL, GREEN or AMBER LARGE LED's 27, 611,00 SILICON POWER RECTIFIERS  Estpdtiieioredntire et
TALSY 74LS152 65 74L5273 1.50
:EE—?ERLEL%\:I:IOPOLARLED PRV 1A 3A 12A S0A 128A MOA  fo4is32 26 74LS155 .65 TALSZ70 45
MLEDS2 IR LED 100 06 14 35 50 TALS26 JALS156 65 7405280 1.70
MRD148 PHOTO DARL. XTOR 20 08 97 S0 130  7.00 9.0 T4L527 74LS157 B5 7405283 .65

MCT20PTO ISOLATORS ... 580 | 40 B 35 & 18 W0 120 |, o, 7408161 65 74LS293 80
1 WATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 0 .1 30 B0 300 1300 1500 TALS3Z 74L5162 70 74LS298 90
8.2,9.1,10,12,15, 18, or 22V .. - 00 3 3 100 280 1600 18.00 741537 74L5163 B85 74L5320 2.00

740838 74L5184 65 7405323 350
R Y 74L540 30 7ALSI65 65 74L53I65 45

25
25
25
25
74L528 30 T4LS160 65 T4LS200 B
2%
25
35
35

74L542 .50 TALS168 1.75 T4L5386 45

DIP SWITCHES REGULATORS TALS4T 75 TALS169 1850 74LS3I6T 45

CTS T8LDS or 12 ...% .30 LM3IBK. $5.75 FALE4B 75 T4LSITO 130 TALSIGE A5
206- 4 4 PE)SITIUN '?5 LM305G .% .75 3407568912, TALSS1 .30 T4LS173 65 7408373 1.30
CTS 206- 7 7POSITION .85 | \m3177 . .. .$110  151Bor24v . § .75 |74LS54 30 74LS174 50 74LS374 130
CTS 206- 8 BPOSITION .95 | 3207512150r24. 8 85 723, ... s 50 Jrais7a as ;43\;5 :g ::t:;; 1.30
TBMSE, 120r15 . . . § 40 LAS1I42 T4LSTA 35 T4L5181 2. A5

m—s 2“’10 10 POSITION 1.25 322K (LA1406). $1.75 +12V3A . $368 74L576 35 T4LS190 90 T4LSIO0 1.10]

J4L57E 35 74LS181 B0 TALS363 1,00
7ALSEI B0 TALS182 75 74L5368 2.50

BPIN .10 DIP 22PIN .25 7 i 6 2.00
14PIN 15 SOCKETS 24piN 28 | TANTALUM CAPACITORS [nisme & 7asies 75 fasse 2%

ZUF35V 5/$1.00 15UF16V 3/81.00 B =
6 % P 741500 55 TALS195 65 T4LSE25 1.75 ! =
:3::: ;g Eg::: ig 47UF35V° 5/$1.00 30UFBV 5/$1.00 J74lsez 55 7415196 65 74LS663 1.80 -"-_I‘Jﬁc:'i ‘I
20PN 25 4| urmv sis1o0 muriey b s[RI s & g i il
e— 1UF20V  5/$1.00 47UF20V $ .B6 [r4ises @5 74L5240 05 .
WIS ARan 20KV  DIODES | 22UF20v 5/41.00 68UF16V  $1.00
SOCKETS
upw — e | ome $1.96 1 33SE70 G010y 2WUFZV. 8175 [TMULTI TURN TRIM POTS
PN = @ | DBCONNECTORS | gairagy ars1co [SQUFISV $1.30 | oMM 3/$2.00
20PIN — 90 |psse -s200 DB2SP -3200) - = X 330UF10V  $1.75 100 OHM
4PIN — 110 |Doss -$200 oawms .ssoo] 10UF2V —§ 40 10000HM 5K K
o 2PN = 12 |noops-si10 Hoops-siaof 2UFIOV —$ 0 10K BOK
o POSTAGE RATES TERMS.FOR CAMBRIDGE, MASS. SEND CHECK SEND 425 FOR OUR CATALOG
% ADD 10% FOR ORDERS UNDER $25.00 OR MONEY. ORDER. MINIMUM TELEPHONE ;22:”;1:? :ms;ﬁg:ama;
FOR OR ETWEEN $25.00 & $50.00 CDD PURCHASE ORDER OR CHARGE $20.00 IF
E :gg b ro: 3.“3533 :BO\-“E 50,00 MINIMUM MAIL ORDER $5.00. ST, CAMBRIDGE. MASS. 02133
O -
i TEL. (617) 547-7053
=)
m SOLID STATE SALES ;
©] P.O. BOX 74D
2 SOMERVILLE, MASS. 02143
o
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100% GUARANTEED ICs - MONEY BACK!
SPECIAL 1-800-245-2235 SPECIALS

That's rightl . . . 100% money-back guaranteed ICs at prices never

before possiblel Krueger Technology's unique patented IC removal pro-
64'( DRAM cess Is the key to our abllity to sell so low. The fact Is, It costs less to 2 1 14-300“5 = 50
retrleve and refurbish an IC from an obsolete PC board than manufac-

ture a new one. Since we malntaln an Inventory In excess of six milllon F DCI 7 9 3 5 ‘00

4 5 ICs and process over 100,000 ICs per day (over thirty million In the past
L ten years| we can supply you with most, If not ali of your IC needs. 7 4L8322 50
Until this year our vast Inventory of ICs was avallable to only .
FULLY FUNCT[ONAL manll.ufactu:;rs ;zd Il;llstr:lutors. The phenomenal growth of the 61 16 120“5 1 75
ta t t i . ¥ -
WITH SLIGHTLY catalog market has allowed us to open our Inventory to you. You can ¢

now buy direct and cut out all middlemen.

SHORTER LE ADS Call today and discover what seven of the ten largest computer 8080A .75

manufacturers already know . . . ‘The Krueger Alternative”. Don't

200"5 or FASTER forget, you get an additlonal 30% dliscount on orders over $500I 280 AS IO ’0 3_75

MICROPROCESSORS DYNAMIC RAMS STATIC RAMS
00 8039 /

2.00 | 4164-120ns : 6264-150ns

.75 | 4164-150ns : 6116-150ns

200 | 4164-200ns .85 | 6116-200ns

‘00 | 4164-250ns 4 6116-250ns

4416-150ns . 1420-55ns

s 00 | 4116-150ns ; 2147,2148, 2149
Y 1 4116-200ns g 2114-300ns

4116-250ns .25 | 2114-FASTER

_ AD! DAC
e

8.00
Z80 SERIES

5.25 2661 4.00 2.5 MHZ

650 5027 300 | 27128-250ns 5.00 | ¢cpu, cre. Pio : ANY 4000 SERIES .25
1000507 3% 127128-350ns 4.0 | DMA,DART,Sio o S il g
1000 T8 g1t o090 | 27128-450ns 3.00 4.0 MHZ (A) 6500/6800 SERIES
400 3250 400 | 2764, 2732, 2716 CPU, CTC, PIO 00

SOUND CHIPS 250ns 350 [HErcHaREag 50 | ANY 65XX 2.00

6.0 MHZ (B
200 | 300ns 3.00 [‘epuicr orarl . aga [P ANYEBINAS E2: 50

AY3-8910 200 | 350ns 2.75 DMA, DART, S10 3.00 | ANY 65XXB 3.00

AY3-8912 2.00 | 450ns 2.25 MISCELLANEOUS BRFTETIF 2.00
82XX PERIPHERALS BTN 1.75 0056 150 | ANY 68AXX 2.50

8259 200 | 1702 1.50 | 1488 50 ANY 68BXX 3.00
% e 2708 2.00 | 33 6810 75
8274 68766 6.00 | 3242

827
: 68708 4.00 | 3470

879
) 3487
CMOS version at double CA3XXX

8281

8283

B2b4 the above prices MC4024
A MC4044

25 Series EPROMS are 555

8288
the same price as 27 T5XXX Payment: Visa, MC. cashiers check, cer-

8291
DL RS e[ | Series EPROMS e | e e

8292
9901 : 8303
9918 20.00 | ECL 8304

9927 500 | ANY 10K LOGIC 1.00 | 88X : GG $3 COD hanling charge.

9980 10.00 | ANYECL RAM 30000208 30| pricing: prces styec 1 change winocs

ALL OTHER 99XX SERIES  3.00 | ANY 100K LOGIC 5.00 96LS02 ¢ s o i M

KRUEGER Technology, Inc.

2219 South 48th Street ® Tempe, AZ 85282

E 800-245-2235 el
In Arizona 602-438-1570 Monday Thru Friday

CIRCLE 263 ON FREE INFORMATION CARD 1
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OUR POLICY
Delivery: Orders normaily shipped within
2 business days. Add $3 for UPS ground-S#
& under, Add 54 for UPS biue jair. 2§ &
under; for each addtional air pound add
$1. Asizona residents add 6% sales tax.

8888848388
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
STATICRAMS 74LS00

2112 6x4 (450ns)

2114 1o24x4 (450ns)

2114-25 1024x4 (250ns)
2114L-4 1024x4 (450ns}{l.Pl
2114L-3 1024x4 (300ns){LP
2114L-2 1024x4 (200ns u.m
TMM2016-200 2048x8 (200ns) 74L505 ; 7415164
TMM2016-150 2048x8 (150ns 741508 . 74L5166
TMM2016-100 2048x8 (100ns 5 741509 : 74LS166
HMG6116-4 2048x8 (200ns)(cmos) - 74LS10 : 74L5169
HM6116-3 2048x8 (150ns){cmos) g . 74LS11 _ 74L5173
HM6116LP-4 2048x8 (200ns)(cmos)(LP) : 68000-8 : 741512 i 7415174
HM6116LP-3  2048x8 (150ns|{cmos)(LP) g 6800 -9 741513 , 7408191
HM6264P-15 8192x8 (150ns)(cmos)(LP) g 6802 741514 7415192
LP = Low Power 6809 ! 74L520 7415193
: : 741821 74L5194
DYNAMIC RAMS : : 74526 7aL3195

4116-250 16384x1 (250ns) ! : ? 74

4116-200 16384x1 (200ns) ] : i 74Ls32 7415221
4116-150 16384x1 (150ns) : 741833 7415240
4164-200 65536x1 (200ns)(5v} : 74L837 : 7415241
4164-150 65536x1 (150ns)(5v) /9. : 741838 . 7415242
TMS4164 65536x1 (150ns)(5v) ; B I 74Ls40 . 7415243
41256-200 262144x1 (200ns)(5v) : . 74Lsa2 . 7415244
41256-150 262144x1 (150ns)(5v) : : 74L547 . 7415245

- Ziseis e

74LS74 : 74L5257
wE‘Psl:itgmls : INTERFACE W 7iis75s 39 7aszss
x j 126 741576 : 7415259
2048x8 (450ns)(5v) Sros ; 7aLs85 . 7415260
2048x8 (350ns)(5v) DM8131 741586 3 7415266
4096x8 (450ns)(5v) DP8304 f 74L590 d 74LS279
4096x8 (450ns)(5v) 74L592 4 74L5280

4096x8 (400ns)(5v){21vPGM) 741593 4 74L5283
4096x8 (350ns)(5v){21vPGM) CLOCKCHIPS 74L5107 : 74L5290

4096x8 (250ns)(5v)(21vPGM) MM5314 7418109 | 7415293
4096x8 (200ns)(5v){21vPGM) MMS5369 74L5112 E 74L5299
8192x8 (450ns)(5v) MM58167 7415122 7415323
8192x8 (250ns)(5v) MSM5832 7415123 . 7415365
8192x8 (200ns)(5v) 7415124 2. 7415367
16384x8 (250ns)(5v) DATA ACQ 7415125 7415368
32768x8 (250ns)(5v) 7415126 7415373

5v = Single 5 Volt Supply ADCOa0. 7415132 7415374
21vPGM = Program at 21 Volts 280-510/0 - ARcoas 7415136 7415377

4.0 Mhz DAC0808 2 74L5138 . 7415390

SPECTRONICS COR PORATION ZB80A-CPU 2.49 MC1408L8 2.95 74L5139 3 7415393
EPROM ERASERS macc 3% R
A-DART

Chip Intensity %A—HO 3 SOUND CHIPS 74LS151 74LS670

Timer Capacity ZB0A-S10/0 i 76477 74L5153 74LSEB2

PE-14 b 8 83.00 76488 74LS154 74LS688

PE-14T X : 119.00 6.0 Mihz AY3-8910 7415156 . 81L595

PE-24T X 9,600 175.00 Z80B-CPU 2 S51263 7415156 25152521

% % % % HIGH-TEGH A % * % LINEAR
27256 38 lmses
* 32K x 8 EPROM o aaoes
GLE 5 VOLT SUP
ShoE tocatona . $12.95
HIGH SPEED PROGRAMMING
* 250ns ACCESS TIME

% % A SPOTLIGHT & % % *
CRYSTALS UARTS

AY5-1013
32408 Khe e AY3-1015

3.95

74LS00 - 74L8157
74L501 , 74L5158
74L502 3 74L5160
74LS03 - 74L5161
74L504 . 74L5163
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BIT-RATE
GENERATORS

BR1941 11.85
4702 12.95
COMB116 10.95
14411 11.95

MISC.
3242 7.95
MC3470 4.85
MC3487 295
AY5-3600 PRO  11.95
HD465055P 15.95
CRT5027 19.95 T-T0-220

RETAIL STORE - 1256 S. BASCOM AVENUE
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3

[ ] -
' MlcrodeVI ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10.00. For shipping and handling include

1224 S. Bascom Avenue, San Jose’ CA 951 28 $2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and

loreign orders may require additional shipping charges - please
tact les d i. CA. i
800-538-5000 © 800-662-6279 (CA) ® (408) 995-5430 2! our ssies evariment for ne amount. CA. resents must
handise is ted for 90 day: | the tated. Price
FAX (408) 275'8415 ® TEIEX 171 “1 10 amrimsu;ll:uﬂl I:‘.v ;far;a;e mt::aul n:ﬁé:"\ﬁs:re ”r:;'!fe:pcﬂsibr:qg?
typographical errors. We reserve the right to limit quantities and to
Copyright 1985 JDR Microdevices substitute manulacturer. All merchandise subject 1o prior sale
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

BARGAIN HUNTERS CORNER
12VDC CAR CLOCK

CAPACITORS
ELECTROLYTIC
RADIAL AXIAL

ATuf 50v . 10 50v
10 50v . 22 16v
47 35v . 47 50v
100 16v . 100 15v
220 35v . 150 2Bv

50v MONOLITHIC

01uf .14 o)
047 .15 A7

50v DISC

ACCESSORIES & PERIPHERALS

FOR IBM
MAXIMIZER Memory Muitifunction s 25995
HAYES SMARTMODEM 1200B 419.95
130W POWER SUPPLY
TEAC FD-55B ': Ht. Disk Drive, DS/DD
MPI-B52 54" FDD, DS/DD
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE

JDR 16K RAM CARD

EPROM PROGRAMMER RP525
PRINTMAX Parallel printer interface
BAL-500 Y: Ht. Disk Drive, Teac Mechanism
BAL-525 ': Ht. Disk Drive, Alps Mechanism
MITAC AD-1 Full Height, Shugart i
DISK CONTROLLER CARD
VIEWMAX-80 80 Column For Appile I+
VIEWMAX-80e 80 Column For Appie ile
THUNDERCLOCK o0fficial PRODOS Clock
KRAFT JOYSTICK

60W POWER SUPPLY

MISCELLANEOUS

ZENITH ZVM-123 15 MHz Greon Monitor ‘
NEC JB1201M 20 MHz Green Monitor 169.00 A er f‘z’v@@zg&
BMC BM-AU9191U Comp. 13" Color Monitor  279.00 used - ;
NASHUA DISKETTES 85/8D Box of 10 19.95 19.95

VERBATIM DATALIFE DISKETTES ps/pb 34,95
DISKETTE FILE Holds 70 Diskettes 9.95

*» EASYTO READ 4" FLUORESCENT
DISPLAY

* DESIGNED FOR USE IN AUTOS

* HOURS/MIN. SET SWITCHES
MOUNTED ON BOARD

SPECIAL ENDS 8/31/85
SWITCHING POWER SUPPLIES

PS-ASTEC P83
MODEL AA 12110 ASTEC AA11190
+12V @ 2A +5V @ 4A
12V @.1A +12V @ 2.5A
BYPASS CAPS

01uf disc S50v 100./6.00
Auf disc 12v 100./8.00
.01uf mono gg: :g’/’ :230
500 5" DISK DRIVES
TANDON TM100-2 DS/DD
SHUGART SA400L 58/DD
MPiI B52 DS/DD
TEAC FDBEB '4 Ht. DS/DD
pin ST D WITH TEAC FDS55F 2 Ht. DS/ Quad
50 DISKETTES OR MORE

o STl $8.9 8" DISK DRIV
pin ST . : hased alona ES
pinsT = . / = 2598 lt purc . SIEMENS FD200-8 DS/DD

PnsT : SIEMENS FD100-8 $S/DD
pin : + SMOKED ACRYLIC CASE

pin ST " g WITH SIX INDEXED DIVIDERS

IC SOCKETS DISKETTE FILE

IF PURCHASE

pin ST ¢ - * RUGGED, HIGH QUALITY

pm ST

4.2
‘ST SOLDE FITAIL

pin WW 59

pin WW .69

pin WW .69

pin .89

pin

pin

pin

pin

pin WW 1 99

WW=WIREWRAP

pin ZIF

pin ZIF

pin ZIF
ZIF=TEXTOOL

(Zero Insertion Force)

D-SUBMINIATURE

4.95 call
595 call
6.95 call

CONSTRUCTION
+ HOLDS 70 54" DISKETTES,
WITH ROOM TO SPARE

NASHUA DISKETTES 5/ soFT seCTOR
DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES

DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS,

CLUBS, AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO
QUANTITIES ARE LIMITED. 5 YEAR WARRANTY.

mnm

9000
9334

DESCRIPTION

9368

SOLDER CUPS
RT. ANGLE

RIBBON CABLE
HOODS

ORDER BY ) 37 _| || 9802
: INTERSIL

ICL7107

ICL7660
ICLB038

DIP SWITCHES

4 pol!tion

e

MOUNTING HARDWARE-$1. 00
ORDERING INSTRUCTIONS: INSERT # OF PINS INTO "'xx"*

VOLTAGE

CONTACTS

COLOR T
T_1 10

REGULATORS

.

34

gf 1. 78057 .75 7915T .85
.-53 78MOSC

36 PIN CENTRONICS

CEN36 MALE SOLDER CUP
IDCEN36 MALE RIBBON CABLE
IDCEN36F FEMALE RIBBON CABLE

C. T=T0-220, K=TO-3, L=T0-92

ORDER TOLL FREE
800-662-6279 :

Copyright 1985 JDR Microdevices
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BEST SELLING IDC CONN.

RIBBON HEADER SOCKETS
IDS 20
IDS 26 H 39 lus 50
IDS 34 1.59

RIBBON EDGE CARDS
IDE 20 2.25 IDE 40

IDE 26 2.65 IDE 50
IDE 34 275

LIGHT EMITTING DIODES
JUMBO DISPLAYS

1-99 100-up MAN-72 CA 3" .99
RED 10 .09 MAN-74 CC.3" .99
GREEN .18 FND-500 CC .5 1.49
YELLOW .18 FND-507 CA 5" 1.49

TRANSISTORS

2N2222 .25 PN2907
PN2222 .10 2ZN3065
2N2905 .50 2N3904
2N2907 25 2N3906

DISCRETE

5.1v zener

12.0v zener
(1N914) switching
400PIV rectifier
200PIV 1.5a bridge
OPTO-ISOLATOR

74C923 4.95
74C926 7.95

o




RADIO-ELECTRONICS

8

the Name You Can Trust in
¥ Electronic Test Equipment

caLL ToLL FREE 1=800-543-4330

(IN OHIO 1-800-762-4315)
(IN HAWAII OR ALASKA 1-800-858-1849)

8!2‘:?5? g ' Sk i dde | 20 MHZ DUAL TRACE

MULTIMETER . | OSCILLOSCOPE

® DC input impedance 10M ohm B Two High Quality 10:1 s included
m Shock-mounted LCD display y | = BacIn':? ournz‘-ryuf limited
| Overload protection m Auto = ®mFor ations see MCM catalog
polarity @ Backed by our 1-year | #10, page 121
limited warranty ® For more T wy ;

specifications see MCM catalog

#10 page 122 - e ix L= S #72-320
5§98 5339

TENMAR
3v= DIGIT LCD 15 MHz DUAL TRACE
MULTIMETER X BATTERY POWERED

B DC input impedance 10M ohm .
® Diode and HFE transistor tests Q b F E = OSCILLOSCOPE

B Overload protection B Auto g . : Tty B Two High Quality 10:1 Probes

polarity ® Backed by our 1-year / 3 : , included @ Backed by our 2-year |imited!
limited warranty ® For more | . - warranty B Internal rechargeable batteries
specifications see MCM catalog | | . provide 2 hours of continuous operation
#10, page 122. : = | without the need for any outside power

- | | o source. B For specifications see MCM
335 oo GOORY | S RS S
= $39.80 (19) (10-up) et ] n—

#72-335 $48995

DIGITAL
: TENMAR
CAPACITANCE e . ™, 35 MHZ DUAL TRACE
@ =/!lT osciLLOSCOPE

[ ] ?eaw;eda cipacitors Lu;m 0.1pF
to 1999mFd m Accuracy 0.5% & Two h Quality 10:1 luded
typical m Fuse protected L] Bock':? our 2!yo°l.r Im' i

B Checks capacitors in and out - e . B For ications see MCM catalog
of circuit m Backed by our 1-year c | #10, page 121

limited warranty B For more i

specifications see MCM catnlog

#10, page 122 e SESa— - 8 £72.330
#72-040 s
‘59.80 each [2 up)

LOGIC PROBE WITH 3 Amp Power Supply BE SUBE TO CM.L

MEMORY FOR YOUR FREE

B Cross needle
meter: Displays 1 32
voltage, current,
and power simul-

taneously ® Over P AG E
z current protection
m Recognizes high, intermediate, : B Output voltage:

e
or low levels, pulsing modes, open DC 9-15V variable c AT ALOG
circuit @ Compatible with DTL/TTL/ B Output current !

HTL/CMOS IC m Detects pulses 21:!;’ ?:::d mén;u;: ;.12 three minutes off, 22A continuous

ear limited warranty B For
a8 short &8 50 specifications see MCM Catalog #10, page 123 OVE R

#72-190 $1995 #72-030 $17995 5,000

ITEMS!

= $10 minimum order. $1.00 charge for orders

We Also Have..aiull line of test equipment, Terms: o en
computer accessories, telephone accessories, "+ $20 minimum charge card order

speakers, television parts, flybacks, yokes, swiiches 3?';"5 SNppediUES CO.DI
fuses. lamps, capacitors, resistors, cartridges, styli, | i oien Do B i 700 e Sattrdays MCM ELECTRONICS
VISA
===

wire, CATV equipment, and many more. Over 5,000 10,00 am 1o 3 pm_ EST ADIVISION OF PREMIER INDUSTRIAL

items AT THE LOWEST PRICES AROUND! » For prepaid orders add §2.75 for shipping and 858 East Congress Park Drive
rS\al'\t:x.ul(rl‘%v\ pRing & handlng cr\m;gs exceed 5275 513 r;mgmon.o 45459

= iy 13-434.0031

pbets bl SOURCE NO. RE-13
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EDGE
CONNECTORS

ALL ARE 1.56 SPACING.

AND VIDEO MODULATOR
FOR T.|. COMPUTER

T.I. # UM1381-1 Designed for use with T.1. com-
puters. Can be used with video sources. Built-in
A/B switch, Channel 3 or 4 selection switch
Operate on 12 vde. Hook-up diagram incleded

Etri $# 99XM182 low
noise fan. Measures
3%’ square x 1" deep

21cfm. 23 db, 1700 rpm

MULTI-TURN POT
- SPECTROL
#MOD 534-7161

$5.00 EACH

Star # SMB-05L.
B vdc

TTL compatible
$1.00 each
10 for $9.00

Accustronics coil sprint
tronic organs to provide acoustic delay sound
effects Imput Impediance 8 chms, Output Imped-

Iype units, Used in alec-

e e L

22/44 EDGE CONNECTOR

PC.style $2.00 each
10 for $18.00

22/44 EDGE CONNECTOR

solder lug $2.50
siyle each
28/56 EDGE CONNECTOR

PCistyle $2.50 each
10 for $22.00

36/72 EDGE CONNECTOR
PC. style $3.00 sach
43/86 EDGE CONNECTCR

PC style

TRANSISTORS

2N706 4 for $1.00
2N2222A 3 for $1.00
4 for $1.00

$4.50 each

PMD 10K40
TIP 121
TIP 125

TRANSFORMERS

120 volt
primanes

5.6 volts @ 750 ma.
6 volts @ 150 ma.
12 v.c.l. @ 200 ma.
650 ma.
1amp
200 ma.
400 ma.
15 amps
2amps

WALL
TRANSFORMERS

all plug directly

into 120 vac -
ouflet ﬁ
4 \ -
<3

4VDC @ 70 ma. .00
6 VAC @ 500 ma. $3.50
6 VDC @ 750 ma. $6.50
9 VOC @ 500 ma. $5.00
12.5W 265 ma. $3.00
24 VAC @ 250 ma. $3.00
MULTI-VOLTAGE @ 500 ma.

3,412,872 90r12VDC  §750

SPRING LEVER

plate.

Great for speaker enclosures or

power supplies
$1.00 each

$10.00 EACH SPECIAL PRICE .. $12.50 each phrib i e LS L F R IR
SUB-MINIATURE o *SPECIAL PRICE* STANDARD JUMBO
DTYPE 8"PA. SPEAKER e DIFFUDED T 1%
CONNECTORS DUAL L.E.D.
= DISPLAYS T et
C TS Model 883079 $5.00 each e s r$13.00
ohms coi P e
@m—_- ———r 300z ferrite magnet CASE OF | = Vﬁ? T GREEN 10 for $2.00
T T Typical response range 8 SPEAKERS i 100 for $17.00
DB-15 PLUG s275 | pouer Fn}EQS T -560 g, Tiseg: Ml o%"o?«'sﬁ’r‘%
33-1 g sgg KET :mn Drilled to moun Line mant tfndgi Ir:!zg -
-15 HOOD 1.50 tching transiormers .
e R i FLASHER LED
DB-25 HOOD $1.25 MAN-6640 F"e'éﬁ: oo T
ofange. c.c size $1.00 each
PARALLEL LINE CORDS RELAYS 1y BI-POLAR
PRINTER el i
CONNECTORS — =f i = FND-514Bred. c.c |umbo T 134 size
5 AMP SOLID STATE | 2808110
Solder style 36 =
pin used on par- TWO WIRE - DL-527red.c.a
Slel data cabies neTann R, 7% _TJ 75¢ each LED HOLDERS
6 18/2 3:1-1 flat Eg:‘g H%’b 3-32 e Two piece hoide S @
3for $1.00 | 140vac 5amp " B
MALE CONNECTOR SIZE 2'x1 x% h 312" SPEAKER jorliipnol £0 S
. each .
s e 6 18/2 SPT-2 flat $5.00 each 10 for $45.00 ok
m 7
$5.50 each 5 132807 rond Fieaarce ctg.grh CLIPLITE
.25 eac speaker LDER
UI;"TDRCA_MINIATURE E D; ;“g?)gml!l =~
5 RELAY Pme; Q00 Make LED a fanc
£ 9% mounting centers T
1.D.C. CONNECTORS THREE WIRE s : S CiehoR e
i g‘zu 1 $2.50 each 10 for $20.00 £
TINEDOOSM20 -
Will press fit on 6 18/3 flat High sensitivity m
standard ribbon cable $1.50 each COIL 120 chms M R
CONTACTS! 1amp INIATURE TOGG
D8:25PLUG S B 8IS oung MoUESI0 1o DI Sodkal lﬁ. AREEMED 5 Mli'nEs %ﬁgv?y ES
B-25 Socket - .00 each 25 e
38 PIN m; LE $5.50 10 for $10.00 S.PD.T. S.PD.T. S.PD...
36 PIN FEMALE $5.50 a’ 1 50 -’3 :3"1‘1 ‘{,gn—on} (on-on) (on-off-on)
q c style Solder | Ider |
MINIATURE rohthh s i)
svocReLa s, el s ) G,
10 for $7.00 100 for $80.00 100 for $80.
TISWITCHING POWER SUPPLY [ Aomrnsosy e or$80.00
= SE Ty i ﬁfJ SPD.T. S.RD.T. D.RD.T.
Compact. well-regulated swilching power supply 1 m?";gg?:"‘w (on-off-on) (on-on) (on-on)
designed to power Taxas |nsiruments computer 1amp @ 30 vde Highly sensitive, | FC. Style PC. lugs Solder lug
squpment TTL direct drive possible. 120 ohm | fon-1hreaded gy threaded P ]
- 25vac @ 1amp coil - ing e bushing $2.00 each = i
OUTPUT  12vde @ 350 ma Operate from 4.3~ 6 vdo: I8esesn T 3:00esch 10 for $19.00 b
Svdc (@1 2amp COIL: 120 Shrms ; 0 for $9.00 100 for $180.00
— 5 vdc (@ 200 ma. 1316 X 50" X g™ 100 for $80.00
SIZE 4% x4% x1%a high  $5.00each
S50 each WAeh3se D.PS.T. LIGHTED
COMPUTER ROCKER SWITCH
13.8 VDC HEGULATED POWEH SUPPLY GRADE 115 vac hghted rocker, 2
snap mounts in
A These are solid state. fully regulated 13.8 vdc 13 VDC RELAY CAPAC[TORS %" x 1% hole.

power supplies. Both fealure 100%. solid state
construction. fuse protection. and LLE D power
indicator UL listed

CONTACTS: SEN.C
10 amp @ 120 vac

10 for $9.00

it =4 LIOTHGS LORE
LOS ANGELES. CA STORE

905 S. Vermont Ave.
213 380-8000

VAN NUYS, CA STORE
6228 Sepulveda Bivd
B18 9971806

Designed to provide a steady 5
vdc (@ 240 ma. from a battery
of 3.510 6.25 volts
216" % g X 1
$1.50 each

MAIL ORDERS TO
PO. BOX 20406
Los Angeles, CA 90006

2 amp constant, 4 amp surge $18.00 each Energize coil fo
open contact
3 amp constant, 5 amp surge $25.00 each COIL: 13 vdc 850 chms
SPECIAL PRICE $1.00 each
ONCABLE | 4pDTRELAY

Spectra-strip red marker strip,
28 ga stranded wire
$5.00 per 100 roll

TWX - 5101010163 ALL ELECTRONIC
EASYLINK MBX - 62887748

A
14 pin KH style |

3 amp contacts

USED but fully arr
tested $1.70 each "¥V¥
Spec.i; coil voltage desired
Either 24 vdc or 120 vac

LARGE QUANTITIES AVAILABLE

SOCKETS FOR KH RELAY
75¢ each

2,000 mfd, 200 VDC
1347 DIA. x 5° HIGH

3,600 mfd. 40 VDC

134" DIA. x 3%" HIGH $1.00
6,400 mid. 80 VDC

1% DIA x4%° HIGH $2.50
9,700 mtd. 50 VDC

192" DIA. x 4¥" HIGH $3.00
31,000 mfd. 15 VDC

134" DIA. x 4" HIGH $2.50
72,000 mid. 15 VDC

2°DIA x 4% HIGH $3.50
185,000 mid. 6 VDC

2%2° DIA. x 4% HIGH $1.50

TOLL FREE ORDERS ONLY
1-800-826-5432
(ORDER ONLY)

QUANTITIES LIMITED
MINIMUM ORDER $10.00
USA: $3.00 SHIPPING

(IN CALIFORNIA: 1-800-258-6666) FOREIGN ORDERS:

ALASKA, HAWAII
OR INFORMATION

(213) 380-8000 NOC.0.D.!

CIRCLE 107 ON FREE INFORMATION CARD

INCLUDING SUFFICIENT
SHIPPING
CALIERES. ADD §':%

Orange lens. 16 amp
contact.
$1.50

MINI-PUSH BUTTON

S PS.T momentary
normally open

Redb;:;:‘r?'
35¢ each
10 for $3.00
KEY ASSEMBLY
S5KEY
$1.00 each

contains 5 single-pole normally
open switches, Measures 34"
long.

6 KEY
$1.25 each

contains 6 single-pole normally
open switches, Measures 414
long.

METAL OXIDE
VARISTOR
Popular GE # 130LAT0A

varistor. %" diameter.
$1.25 each

G861 H39W31d3S

[+]
—h
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JUST CLIP AND RETURN THIS COUPON

THIS MONTH’'S SPECIALS

D-RAMS
4116 16K .99
41 64 64K 150ns 1 -50
4164 64K 200ns 1.25
41256 256k 150ns 6.95 AL

NEW
: 1Kx8 450ns 8K 5.95 CURRENT
\\ 2716 2kxs 450ns 16k 3.60 Pﬂggmlg
2;;22A 4K x8 300ns 32K44.90 P
. 8Kx8 300ns 64K .50 Texas
\ 27128 16k x5 300ns128k _ 7.50 @mm”“'ms
2725632k x8 250ns 256k 14.95 oy

27512 6aKx8 250ns 512k 85,00  Advnced Micro bevice: 1
FULL LINE OF MICROPROCESSORS AVAILABLE

WE ALSO STOCK. ..
© Books e Breadboard & Accessories
® Capacitors ® Chemicals  Connectors
® Crystals ® Plugs & Jacks e Fans

= 3
) ﬁ Ko 1 Y
g ;"J © Enclosures ® Filters ® Fuses e Heat ‘ﬁ::‘- ‘15
” = g Shrink Tubing ® Heal Sinks ® Kits *
. e Fss)

2708

——

® Knobs ® Peripherals ® Probes @ Opto

ol £ ® PCB Products ® Potentiometers ... = 9 RE
EEEEER EEEERERE
USA CANADA
P.O. BOX 9100 5651 FERRIER ST.

WESTBOHOUGH MASS MONTREAL, QUEBEC
1-800-343-0874 1-800-361-5884

SELF SERVE STORES LOCATEﬁ NEAR YOU. JUST CALL...

WESTBOROUGH, MASS, OTTAWA, ONT. EDMONTON, ALTA,

TFALL ‘85 CATALOG )

One match can burn

3,000,000 trees.

mE

A Publi Service of This Magazine

DESIGNER'S NOTEBOOK

continued from page 96

put with something near a 50%
duty cycle. That last restriction is
based solely on my own experi-
ence and, consequently, it’s also
subjective.

The LM386 is used because it can
directly drive a speaker, but the
whole idea can easily be applied to
any amplifier. Once again, the idea
here is to experiment and adapt
the basic principles to suit your
own needs.

On a final note: Since the trem-
olo clock uses the gain-control pin
of the amplifier, you'll have to
change the value of capacitor C4 in
order to change the gain of the
amplifier.

You can make C4 larger to in-
crease the gain or smaller to de-
crease it. The range of values for
C4 can go from about .1 to 500 mi-
crofarads. But, don’t go any lower
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BELLEVUE, WASH. TORONTO, ONT. CALGARY, ALTA. than .1 puF because you'll be cut-
MONTREAL, QUEBEC DOWNS\;IEW. ONT. VANCOUVER, B.C. tlng |nt0 the bOttom-end frequen-
\ 731-7441 630-0400 438-3321 / Cy response. R-E
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( ACTIVE
L]
How to live
RECEIVING || Nreonmmsmemmnemornon | oo
GAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 1 SOomeone
ANTENNA & who's livi
o’s living
Gives excellent reception, with cancer.

50 KHz to 30 MHz.

New MFJ-1024 Active Recelving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excallent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW BGB. VLF or Ham receiver.

% dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20.dB attenuator
prevents receiver overload. Switch be-
tween two receivers. Select auxilia
active antenna. Gain control. “'ON''
"LED. Remote unit, 3x2x4 in. Control,
_6x2x5 in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $8.95.

Order from MFJ and try it. If not delighted,
return within 30 dars for refund (less shipping).

One year unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.

USA, tech/order/repair info. TELEX 53-4590.
ENTERPRISES,
INCORPORATED

CALL TOLL FREE 800-647-1800
Call 601-323-5869 in Miss., outside continental

\_Box 494, Mississippi State, MS 39762
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BLS10 $89.50
BLS1 .. PLANS . . §10. DG Bl.sm . KTI/PLANS . . $69.50
PLASHA STIJN GUN - Very intimidating and affective 5 to 10
iy 0

SSEMBLED $99.50
.PLANS ..$10.00 ITMiK ..KIT/PLANS ..$69.50

RU BY LASER RAY GUN — Intense visible red beam burns and
welds hardest of metals. MAY BE HAZARDOUS.
HUB.‘MH Parts Available for Completing Device$15.00
CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
ducesar oy.-MAY BEHAZARDOUS.
LC5. All Parts Available for Completing Device. §15.00
VISIBLE LASERLIGHT GUN — produces intense red beam for

R sighting, spotting, etc. Hand held complete.
LGU3. Plans..$10.00 (Kit & A bled Units Available)
1Y IR PULSED LASER RIFLE — Produces 15-30 wat infra-red

pulses at 200-2000 per sec.
LRG3... _All Parts & Diodes Available... .$10.00
BEGINNERS LOW POWER VISIBLE LASEH Ghuqcs of

red, yellow, green — provid source of m
light.
LHC2........Plans........$5.00 LHC2K . Kit........$34.50

SNOQPEH PHONE Allows user to cd[h-s premises and fisten
in without phone ever ringing
revvier...AgSEMbled. ... .$89.50

NP2 lan 59,00 SNP2K.....Plans/Kit.....$50.50
LONG RANGE WI'FIELESS MIKE — Miniature device clearly
fransmits well over one mile. Super sensitive, powerful,

MFT1.......Plans.. ... 57.00 MFT1K.. . .Plans/Kit...
WIRELESS TELEPHONE TRANSMITTER — Transmits both
sides of phone conversation over one mile, shuts off automatically.
VWPM5 ... Plans..
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE — Great for monitoring teiep-hone use
o i . Assembled ...$24.50
Plans......85.00 TAT2K . Plans/Kit . $14.50
Our phone is open for nn:lers anytime. Technicians are available 9-11
a rn Mun Thursfurmuseneedmg asslslanoenrmfnrmaﬂon Send

ratabgc hundreds more similar devices. Send check, cash,
MO Visa, MC, COD to: INFORMATION UNLIMITED

$49.50

.$8.00 VWPMSK ... Plans/Kit... $39.50

R BT
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e
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DEPTRB,P.0. Box 716, Amherst, N. H 03031Tel' 603.673-4730
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When one person gets
cancer, everyone in the family
suffers.

Nobody knows better than
we do how much help and
understanding is needed. That's
why our service and rehabili-
tation programs emphasize
the whole family, not just the
cancer patient.

Among our regular services
we provide information and
guidance to patients and families,
transport patients to and from
treatment, supply home care
items and assist patients in their
return to everyday life.

Life is what concerns us. The
life of cancer patients. The lives of
their families. So you can see we
are even more than the research
organization we are so well
known to be.

No one faces cancer alone.

AMERICAN CANCER SOCIETY"
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Quick...
who makes the scopes
at out-tech the competition?

; ' Now...up to 150 MHz

 Compare these features and performance specifications.

Bright 20KV display SWEEP TIME/DIV Dual
(12kvon 1570A) i < independent
with illuminated DR e Y timebase”

graticule.

TRUE
SENSITIVITY

2% VERTICAL AND Five times more
" sensitive than
HORZONIAL ACIRACH most competitors.
= -MODE DISPLAYS FOUR

4 UNRELATED SIGNALS

= SOFT-TOUCH, LIT
CONTROLS

=500 .V CASCADE
SENSITIVITY

= CHANNEL 1 BUFFERED
OUTPUT

Four vertical inputs
with 8-tfrace display

Compare all of the features and performance benefits (. vz DYNASCAN
with'any scopes in their price range. See your local K Precision CORPORATION
stocking distributor or contact B&K-PRECISION. .3 6460 West Cortland Street = Chicago, lllinois 60635 * 312 889-908;

=g Intemational Sales, 6460 W. Cortiand St,, Chicogo, IL B063!

Canadian Sales, Aflas Electronics, Onlarh

r 7Not on 1570A South and Central American Sales, Empire Exporters, Plainview, NY 1180:
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Model DCM-602
$7995

32 Digit Capacitance Meter

8 ranges with full scale values to 2000 uF
FEATURES » Broad test range - 1 pF to
2000 uF e LS| circuit provides high
reliability and durability e Lower power
consumption e Crystal time base

« Protected from chag%%d capacitors

» Frequency range - Hzto 8 Hz

ASK FOR FREE CATALOG.

Money orders, checks accepted. C.0.D.’s require 25% deposit.

Fordham ssis o

260 Motor Parkway, Hauppauge, NY 11788

Model DVM-634

$4875

7 functions, 32 ranges.
Transistor measurement
included.

Model DVM-638

$7995 $6275

11 functions, 38 ranges. : ;

Includes logic level detector, %;”"%?gﬂﬁesgqerigﬁ%menz
audible visual continuity, included

capacitance and conductance :

3, Digit Multimeters Measurement

FEATURES « DC Voltage 100 uV - 1000 V « AC Voltage 100 uV - 750 V « AC/DC Current
200 uA - 10 Amps e Resistance 20 Me%ohms » Capacitance (DVM 636!638& 1 EF - 20 uF
e Overload Protection » Auto-decimal LCD readout  Polarity indication « 3000 hour
battery life with 9V transistor battery « Low battery indication

BT

Model DVM-636

‘ Service and Shipping Charge Schedule
FOR ORDERS ADD

Toll Free $D508501 B oen i, A $450
SO5 15000 b f Ao i) $650

sggﬁ%%d ................ $s;a5o

000 %1250

In NY State 800-832-1446 | $1001andup........... $15.00




