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2200 SERIES

=

PORTABLE OSCILLOSCOPES

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 hi%h
performance and reliability in
the field. You get quality that's
unmistakably Tekironix 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 $15257 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
warrantyt is testimony to 2200
Series dependability. Adding
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 10 2200
family 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 to change.

Tektronix

COMMITTED TO EXCELLENCE



NOVEMBER '8 2

Electronics publishers since 1908

Vol. 56 No. 11

RADIO

98

COMMUNICATIONS
CORNER
Communications in the
computer age.

Herb Friedman

BUILD THIS 45 VIDEO TITLER

Now you can spice up your home video
productions by superimposing characters and
graphics onto video signals. Jack Flack

57 VERSATILE PULSE GENERATOR
You can build this full-featured pulse
generator for your electronics workbench.
Joseph Gianelli

77 PC SERVICE
Use the direct-etch foil patterns to make your
own PC boards!

TECHNOLOGY 10 SATELLITE TV

60

71

80

89

Trends in TVRO ownership. Bob Cooper, Jr.

REPAIRING COMPACT DISC PLAYERS
Compact-disc players have their own set of
unique problems to be serviced. John D. Lenk
MEDICAL USES OF ELECTRIC SHOCK

Electric shock isn’t always damaging; it can
sometimes save your life! Ray Fish, Ph.D, M.D.
GLOSSARY OF COMMONLY USED SATELLITE-
TV TERMS

A guide to TVRO jargon.

ROBOTICS

Ultrasonic eyes. Mark J. Robillard

CIRCUITSAND 8
COMPONENTS

50
64
67

75

84

92

94

NEW IDEAS

Commodore cassette interface.
ELECTROMAGNETIC INTERFERENCE

A look at some of the causes of EMI and at
some ways to fight it. Michael F. Violette

A VERSATILE REMOTE CONTROLLER

Part 2. Two IC’s make it easy to build a 256-
function remote control. ). Daniel Gifford

ALL ABOUT AUDIO COMPANDING
How companders work, and how they can
improve your hi-fi system. Tom Pask

DESIGNING WITH DIGITAL IC’s

Part 7. All about counters. Joseph Carr
DESIGNER’S NOTEBOOK

A keyboard encoder promised months ago in
the Drawing Board. Robert Grossblatt
DRAWING BOARD

Hexadecimal display circuits. Robert Grossblatt
STATE OF SOLID STATE

Surface-mount technology. Robert F. Scott

102 ANTIQUE RADIOS
Tubes aren’t always easy to
come by. Richard D. Fitch
VIDEO
6 VIDEO NEWS
A review of the fast-
changing video scene.
David Lachenbruch
106 SERVICE CLINIC
Servicing with a function
generator. Jack Darr
107 SERVICE QUESTIONS
Answers to your service
questions.
COMPUTERS
Following COMPUTER DIGEST
page 106 RAM-disks, modems, and
more!
EQUIPMENT
REPORTS
24 Canon Typestar 6
30 Fluke 80TK Thermocouple
Converter
DEPARTMENTS
138 Advertising and Sales Offices
138 Advertising Index
139 Free Information Card
15 Letters
114 Market Center
38 New Products
4 What'’s News

Radio-Electronics, (ISSN 0033-7862) Vol. 56 No. 11 issued Sept. 10, 1985, Published manthly by Gernsback Publications, Inc., 200 Park Avenue South, New York, NYY 10003. Second-Class
Postage paid at New York, NY and additional mailing offices. Second-Class mail registration No. 9242 authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions $15.97.

Cana

Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to RADIO-

A
ELECTRONICS, Subscription Dept., Box 2520, Boulder, CO 80322.

a $20.97, all other countries $23.47. Subscription orders payable in US funds only, international postal money order or check drawn on a U.S.A. bank. Single copies $1.95. £ 1985 by

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

G861 HIEWIAON

iy



RADIO-ELECTRONICS

%]

H A0+ SR
i AR s D ST

OVER 1

SN Lo ik ST
Mo
Pou G o,

The video titler shown on our cover is
not just a standard video titler. This one
lets you superimpose characters and Hl ||§;,, REs it pacr e-eita
graphics directly on a video image. Any oca RS
other titler on the market will let you add characters—but at the
expense of the video image. The screen shown on the Zenith CV-2562
25-inch monitor is an actual photograph. The letters and the R-E logo
were superimposed onto the image from a Magnavox Lolite video
camera.

If you want to add more than just titles to your videotapes, you can
use your IBM PC, TRS-80 Color Computer, Apple |I, or Commodore
64 to access the titler’s video-image generator. That will allow you to
superimpose complex graphics or even real-time animation over an
external signal. For more on this exciting build-it-yourself project,
turn to page 45.

NEXT MONTH

THE DECEMBER ISSUE IS

ON SALE NOVEMBER 5

WHAT'S NEW IN IC TECHNOLOGY
Two special articles look at the year’s advances in both
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easy-to-build and it's inexpensive.
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Scanners

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

NEW! Regency? MX7000-K

List price $699.95/CE price $429.00/SPECIAL
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequency range: 25-550 MHz. continuous coverage
and 800 MHz. to 1.2 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,
andwhen connected to a printer or CRT, satellite
weather pictures.

NEW! Regency® MX5000-K

List price $599.95/CE price $329.00/SPECIAL
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority ®» AC/DC
Selectable AM-FM modes ® LCD display
World's first conti erage

Frequency range: 25-550 MHz. continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

NEW! Regency® MX4000-K

List price $629.95/CE price $299.00/SPECIAL
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority » AC/DC
Selectable AM-FM modes ® 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-
tantaddition of the 800 MHz. and aircraft bands.
It features keyboard entry, multifunction liquid
crystal display and variable search increments.

NEW! Regency® Z60-K

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 choicée of over 15,000 frequencies
on 60 channels at the touch of your finger.

Regency
RH250

NEW! JIL SX-400-K

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

With optionally equipped RF conveilers 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 ordinary scanners. The SX-
400 will cover from 150 KHz to 3.7 GHz. with RF
converters. Order the following RF converters for your
5X-400 scanner. RF-1030-K 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-K at $199.00 each for 500-800 MHz.; RF-8014-K
at $199.00 each for 800 MHz.-1.4 GHz. Be sure to
also order ACB-300-K at $99.00 each which is an
antenna control box forconnection of the RF converters.
The RC-4000-K data interface at $259.00 each gives
you control of the SX-400 scanner and RF converters
through a computer. Add $3.00 shipping for each RF
converter, data interface or antenna control box. If you
need further information on the JIL scanners, contact
JIL directly at 213-926-6727 or write JIL at 17120
Edwards Road, Cerritos, California 80701 U.S.A.

SPECIAL! JIL SX-200-K

Llst price $499.95/CE special price $159.00
Mult-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.

Regency® HX1000-K

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 scanner is fully
keyboard programmable for the ultimate in versatil-
ity. Youcanscanup to30channels atthe sametime.
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-K 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-K

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 72" x 2%’ The Bearcat 100XL 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-K

The World's First800 MHz. Handheld Scanner
List price $569.95/CE price $359.00

7-Band, 20 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Sidelit liquid 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-K
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 800XLTreceives 40 channelsin two banks.
Scans 15 channels per second. Size 9%" x4%" x 12"
OTHER RADIOS AND ACCESSORIES
Panasonic RF-2600-K Shortwave receiver. ... ... $179.00
Panasonic RF-B300-K Shortwave receiver ... ... $195.00
RD95-K Uniden Remote mount Radar Detector. ... $139.00
RD55-K Uniden Visor mounl Radar Detector.. ... $118.00

BC 20/20-K B t 40 channel scanner........ $274.00
BC 210XW-K Bearcat 20 channel scanner.......$218.00
BC-WA-K Bearcat Weather Alert™. ... $39.00
DX1000-K Bearcat shortwave recewer ... 5459.00
PC22-K Uniden remote mount CB transceiver ... .. $99.00

PC55-K Uniden mobile mount CB transceiver ..... $59.00
Z10-K Regency 10 channel scanner .............
Z30-K Regency 30 channel scanner ..
Z45-K Regency 45 channel scanner ..

R1080-K Regency 10 channel scanner. .. $98.95
MX3000-K Regency 30 channel scanner. .. $189.00
C403-K Regency 4 channel scanner.. .. $69.00

R1086-K Regency 10 channel scanner .......... i..sQQ.OO

RH250B-K Regency 10 channel VHF transceiver . .. $329.00
RU150B-KRegency 10 channel UHF transceiver . .. $449.00
RPH410-K 10 ch. handheld no-crystal transciever . . . $399.00

BC10-K Battery charger for Regency RPH410..... $79.00

MA256-K Drop-in charger for HX1000 scanner....$79.95
MA257-K Cigarette lighter cord for HX1000.......8$19.95
MA917-K Ni-Cad battery pack for HX1000 ........$24.95
EC10-K Programming tool for Regency RPH410 . ... $20.00
SMRAH250-K Service man. for Regency RH250. ... $20.00
SMRU150-K Service man. for Regency RU150....$20.00
SMRPH410-K Service man. for Regency RPH410 ... $20.00
SMMX7000-K Svc. man. for MX7000 & MX5000 . ... $20.00
SMMX3000-K Service man. for Regency MX3000 ... $20.00

B-4-K 1.2 V AAA Ni-Cad batteries (set of four)....... $9.00

A-135C-K Crystal certificate ................... ...$3.00
FB-E-K Frequency Directory for Eastern U.S.A.....512.00
FB-W-K Frequency Directory for Western U.S.A... . $12.00
TSG-K “Top Secret” Registry of U.S. Govt. Freq....$15.00
TIC-K Technigues for Intercepting Comm..........$15.00
RRF-K Railroad frequency directory ............... $10.00
CIE-K Covert Intelligenct, Elect. Eavesdropping ... $15.00
ABO-K Magnet mount mobile scanner antenna .... $35.00

AT70-K Base station scannerantenna.............. $35.00
USAMM-K Mag mountVHF/UHF ant. w/ 12 cable. .. $398.95
USAK-K %" hole mount VHF/UHF ant. w/ 17" cable. .. $35.95
USATLM-K Trunk lip mount VHF/UHF antenna....$35.95
Add $3.00 shipping for all accessories ordered at the same time.
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
Distribution Center™ Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
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 backorderautomatically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments 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 available 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 scanner for 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 Visa
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. Telex CE anytime, dial
810-223-2422. 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 Covpurauan.
tRegency is a federally registered of R

Electronics Inc. AD #090385-K
Copyright @ 1985 Communications Electronics

Forcreditcard orders call

1-800-USA-SCAN

M COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 O Ann Arbor, Michigan48106-1045 U.S.A.
Call800-USA-SCAN oroutside U.S.A. 313-973-8888
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WHAT’S NEwWS

World’s biggest laser is six stories high

ful capacitor bank to store 40 mil-

RADIO-ELECTRONICS

+a

TARGET CHAMBER OF NOVA, WORLD’S LARGET LASER. The 16-foot-diameter evacuated

- ]_:i.‘.' oz

sphere is shown with some of the lens systems that focus laser beams on a small pellet at its center
to produce fusion reactions. The size of the equipment may be judged from the two technicians
working on it. The spaceframe holding it and its associated equipment is six stories high. The
immediate use of Nova is as a laboratory tool for studying weapons physics. In the long term it is
hoped that it will be a tool to help scientists to develop nuclear fusion as a safe, economical, and

inexhaustible source of power.

Nova, the world’s largest laser,
was dedicated this past spring at
the Lawrence Livermore Laborato-
ry of the University of California. It
will be used as a laboratory tool for
studying nuclear physics, and for
experiments intended to help sci-
entists in their long-term quest for
practical nuclear fusion.

Housed in a four-room build-
ing—one room is more than 200
feet long and another is six stories
high—itis not only the world’s big-
gest laser, but also the world'’s
largest optical instrument, with
more than 300 square meters of
optical surfaces.

Nova uses a fantastically power-

lion joules of electrical energy at
20,000 volts to operate almost
6,000 xenon flashlamps. When the
laser is fired, it produces a pulse of
infrared light that is divided into
ten pulses that are passed through
150 laser amplifiers toward the tar-
get. Those amplifiers—neo-
dymium glass rods and discs—
release their energy as the laser
pulses pass through them.

Large mirrors steer the ten pulses
toward the target vacuum cham-
ber, a 16-foot diameter hollow alu-
minum sphere containing a fuel
pellet. When the combined pulse
is focused on it, for 30 to 50 tril-
lionths of a second the pellet is
subjected to a force 200 times
greater than the power produced
by the entire electrical generating
capacity of the United States.

The high intensity laser pulses
heat the fuel pellet, causing its
outer shell to boil off and rocket
outward. The reaction drives the
remaining pellet wall inward, com-
pressing the center of the pellet to
a density and temperature com-
parable to that of the center of the
sun.

Nova will thus be able to pro-
duce conditions under which
atomic fusion can take place. That
can provide more light on the the-
ories of what is called inertial con-
finement fusion, and may be a
step toward a practical technology
for producing power from nuclear
fusion.

Ford and JBL
unite to make auto sound

JBL Inc. and the Electrical and
Electronics Division of Ford Motor
Co. have launched a five-year pro-
gram to develop high-perfor-

mance automotive sound systems
for Ford’s cars and light trucks. De-
tails of the program have been
agreed on and engineers are al-
ready at work on the first phases of
the plan, said a Ford spokesman.

According to a recent survey by
Billboard Magazine, |BL is the
leading supplier of professional
loudspeakers to North American
recording studios and to interna-
tional concert touring groups. R-E
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New and Used Electronic Test Equipment
— Sales ® Service ® Rental ® Leasing

HITACH! V1100A DC to 100 MHz Portable Readout Oscilloscope

FEATURES

2'u’e -, ® Character display of set-upinformation on CRT (VOLTS/DIV, TIME/DIV,
o " CAL or UNCAL, Delay Time, Trigger source, etc.)

T e ?:T p D . @ Cursor read-out function eliminates conventional calculation pro-
T11 : s : ceedures (V, AV, AV%, AT, 1/AT, AT%, phase).

% 1 - . 4 @ Digital measuring function displays, DC voltage, AC voltage, and Fre-
BEIEE . il quency.

=lpizl ® Comment display function allows user's comments to be displayed on
— 3 Tlale the CRT such as date and measurement data. Excellent for photo
s e documentation.
» &« F' s o ® 4 channel, 8 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed
. e .i-' : g sweep, Full TV triggering, Alternate triggering.
-y B ‘ o

List Price $2,490.00 Sale Price $2,250.00
@ HITACHI 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 servicingin a
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.

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

List Price $945.00 Sale Price $708.00

@ HITACH!  Pportable Oscilloscopes
MODEL V-212 $461.00

DC to 20 MHz, 1 mV/div, Dual Trace. Features 6" Rectangular CRT (w/two
X10 probes).

(22053 CSCLLOBLOM ¥-200 pi=
s {} rowrcs . T -y
‘ b i

o B 1

FE 1 MODEL V-422 5694.00
4 . DC to 40 MHz, 1 mV/div, Dual Trace, D.C. offset for DMM Output, Verticle
=T R = Mode Trigger 6" CRT (w/two X10 probes).

MODEL V-1050F $1 ,276.00

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

Model V-422 shown

Full 2 year parts and labor warranties on the above scopes.
CIRCLE 126 ON FREE INFORMATION CARD

HITACHI GSA CONTRACT NUMBER GS00557322

B Master Ch. oy ADD FOR SHIPPING AND INSURANCE
Ll el [ ] \ﬂ;:.lr t.':(:‘.'a{;l‘I * $010$250.00....... ...
1 -800-732-3457 @ Money Order E $251.00 to $600.00 1
B Check $501.00 to $750.00
IN CALIFORNIA TOLL FREE $751.00 t0 $1000..............$12.50
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

® RCA’s Preview. RCA gave the industry an
advance peek at two of its “products of the future”
recently at its laboratories in Princeton. The first
product, to be introduced “as soon as possible,” is
a home satellite receiver component for the
company’s Dimensia audio-video system. The
receiver can pick up both C- and Ku-band signals,
and has a built-in descrambler designed for the
M/A-Com encoding system adopted by HBO and
Cinemax.

The other “product of the future” is a digital TV
set, built around three basic IC’s, containing its
own frame memory. The receiver converts the
incoming standard interlaced signal, with 60
K62.5-line fields per second, to a progressive-scan
non-interlaced one with 80 complete 525-line
frames per second. The resulting picture showed
no line structure or jitter. RCA said that a
consumer-priced frame memory would need to be
developed before the set could be marketed, but
that one wouldn't be available until about 1990.

® “High Quality’ VHS. The VHS group has
decided not to follow Beta's lead in developing
“super VCR's” with high-band color—at least not
at this time—because of compatibility problems.
Instead, VHS manufacturers are introducing an
improvement called “High Quality,” which uses
signal processing to enhance the picture without
sacrificing compatibility. Among the picture
enhancements are a system called “video-noise
reduction,” which uses recursive comb filtering,
and an increase in white clip level, which results
in sharper image edges. JVC, which is given
credit for developing the improvements, probably
will feature them first, but they're expected to be
used eventually by all members of the VHS camp.

® VCR’s to be Made Here. Matsushita, the
world’s largest manufacturer of VCR's, has
become the first company to announce the
establishment of a factory to manufacture
videocassette recorders in the United States.
Sanyo has since followed, saying that it would
also set up a VCR plant here. Hitachi, Toshiba,
Sharp, and Sony have also said that they are
looking into setting up plants here. Matsushita's

announcement came as the Japanese sought to
relieve the top-heavy imbalance of trade with the
United States. VCR's now constitute Japan’'s
biggest electronics export to the U.S.—worth
more than $3.3 billion last year. No consumer
VCR/'s currently are made in this country; all are
imported, largely from Japan, with Korea
recently getting into the act. The new Japanese-
owned VCR plants here are expected to be little
more than assembly operations at first; more
complete manufacturing operations will come
later as U.S.-made parts and components become
available.

Meanwhile, Philips has announced that it is
setting up a joint venture with a Korean firm to
manufacture NTSC VCR’s in Korea. They will be
sold domestically in Korea and exported to
countries that use the NTSC standard, including
the U.S. Philips' U.S. affiliate, North American
Philips, currently buys VCR's exclusively from
Matsushita for its three brands—Magnavox,
Sylvania, and Philco. The new Video Corporation
of Korea, owned by Philips (70%) and Dongwon
Electronics (80% ) is scheduled to start up about
a year from now and eventually supply VCR's for
North American Philips’' three U.S. brands.

® Video Vignettes. A portable projection TV
system with built-in VHS recorder, audio cassette
player, and PA system has been introduced by
Display Sciences Inc., New York, at $3,995.

Mitsubishi has now introduced the first model
with a 35-inch direct-view picture tube (Radio-
Electronics, March 1985) and priced it at a
suggested list of $3,200.

Videocassette players—that is, playback-only
devices—seem like a good idea in view of the
success of prerecorded software, and they're
already being offered by such companies as
Emerson, GE, Daewoo, Gold Star, Lloyd’s,
Magnavox, Quasar, and Panasonic. But few of
those companies expect them to be very popular,
except for the rental market. The reason: There's
very little saving in eliminating the record
function, thus the VCP’s cost about the same ag
low-priced VCR/’s by the time they reach the
marketplace. R-E



More quali
accessories for

more DMMs

than anyone else
intheworld.

Fluke has over thirty ways to expand
the horizons of your DMM — even if your
existing DMM is made by someone else.

Take our new, low-priced 80i-400 cur-
rent clamp, for example. It's one of five
different accessories offered by Fluke to
let you take safer, more accurate current
measurements in high energy circuits.

Or consider our universal temperature
accessories. They convert your DMM
into a thermometer for air, surface, and
non-corrosive liquid temperature
measurements.

Fluke also offers a variety of probes to
measure high voltage and probes for
high frequency ac measurements. Plus a
complete selection of test leads, battery
eliminators, carrying cases, and more.

It's the largest selection of DMM
accessories available in the world.

So why spend a lot of money on new
equipment, when all you may really need
are New accessories.

To get the whole story, ask for a copy
of our complete DMM accessories book-
let. It's yours for free by contacting your
local Fiuke Distributor, or by calling toll-
free 1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

®
|N THE U.5. AND NON-EUROPEAN COUNTRIES: John Fluke Mig Co., Inc. PO, Bax C9050, M/S 250C, Everelt, WA SB206, Sales. (208) 3565400, Other (206) 347-6100
EURDPEAN HEADQUARTERS: Fiuke (Hoiland) By PO Box 2269, 5600 CG Eindhoven, The Netheslands (040) 458045, TLX: 51846

@ Copynight 1985 John Fluke Mig Ca. Inc.  All rights reserved Ad No. 4703-8020
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Commodore-64/VIC-20 cassette interface
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THE CASSETTE RECORDERS THAT COM-
modore sells for use with the
Commodore-64 and VIC-20 per-
sonal computers are expensive,
even though they're not much dif-
ferent from standard audio record-
ers. Why are the Commodore
Datasette recorders special? The
Commodore CASSETTE WRITE output
is a squarewave whose duty cycle
is varied to transmit data.
Unfortunately, when you try to
record that squarewave on audio
tape, what you end up with looks
more like a sinewave than a
squarewave. When you play the
tape back and try to load programs
or data, the computer doesn't rec-
ognize the signals. However, the
circuit presented here will turn the
recorded signal back into one that
the Commodore computers can

SENSE *— !
Al
GND *

FIG.1

use. With it, you’ll be able to use
almost any recorder for data stor-
age.

Circuit operation
As shown in Fig. 1, audio output
from a cassette recorder is fed
through the limiting network com-
posed of resistor R2 and diode D1.
The resistor limits the peak voltage
fed to ICl-a, and the diode ensures
that voltages less than zero are not
fed to the IC. Inverters ICl-a and
IC1-b, together with resistor R1,
form what is called a Schmitt trig-
ger, which “squares up” the ana-
log signals from the recorder so
that they're acceptable to the com-
puter.
As shown, a 74LS04 was used for
the inverters, but you could easily
continued on page 111

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 moedel 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
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THAT IS OUT OF THIS WORLD...
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$389% : P 354800 .
MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. 1mV/DIV sensitivity. Delayed
A convenient built-in component \\ i sweep and variable holdoff allow
tester provides additional sl stable viewing of complex

diagnostic power. bbb waveforms.
CIRCLE 113 ON FREE INFORMATION CARD

ORDER TOLL FREE JDR INSTRUMENTS
800-538-5000 1224 South Bascom Avenue

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JDR INSTRUMENTS EARTH PHOTO COURTESY OF NASA
THE JOR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JOR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES
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SATELLITETY

TVRO ownership—present and future.

TWO THOUSAND TVRO OWNERS HAVE
provided the home-satellite indus-
try with its first in-depth profile of
TVRO users. Many beliefs and as-
sumptions fell by the wayside
when the 150-page, 7985 TVRO
Market Profile was completed.
Here are some of the findings.

The majority of TVRO owners
(72%) do not live in cities, but
26.5% do have access to cable ser-
vice. Of those who can subscribe
to cable, 23% do, but 49% have
discontinued their cable service.

For the last six months animosity
between TVRO and cable has been
increasing. Several cable firms
have begun large-scale advertising
in which they advise potential pur-
chasers not to buy a TVRO be-
cause of the possibility that, when
satellite signals scramble, TVRO
owners will be left with nothing to
view.

Ownership of TVRO systems
has been growing tremendously
for the past few years: 30% of
TVRO owners purchased their sys-
tems in 1983, and 59% purchased
their systems in 1984. Approx-
imately one third of all TVRO
buyers made their purchase after
seeing a TVRO in operation at a
friend’s or neighbor's home; 25%
bought after seeing a TVRO dem-
onstrated by a dealer; and 22%
bought because they wanted a
greater choice of programming
and felt that cable was too expen-
sive, or simply unavailable.

When asked to give their rea-
sons for buying a TVRO, 61% said
their primary reason was to have
access to a wider variety of pro-
gramming. Significantly, 59% of
those buying had access to as

“publisher of CSD magazine

22.4%

PACIFIC
22.4%

13.3%

FIG. 1

many as 4 off-air (terrestrial) televi-
sion channels, indicating that they
live in areas where regular TV pro-
gramming is not high quality.
Eighty percent of TVRO owners
also own more than one TV set,
39% own a VCR, and 21% own a
personal computer. VCR
ownership and personal-comput-
er ownership is markedly higher
than the national average, which
indicates the “upscale demo-
graphics” of TVRO ownership.
Eighty-eight percent have a high
school education or better, and
52% earn at least $30,000 per year.
Although the largest market
segment (39%) is between 35 and
49 years of age and still has chil-
dren at home, a large percentage
(21%) are over 60 years of age, and
are either retired or semi-retired.

Geographic distribution

As shown in Fig. 1, the study
found that 47% of all system
owners live in either the Pacific or

WEST CENTRAL

SOUTHWEST

BOB COOPER, JR.*
SATELLITE TV EDITOR

EAST CENTRAL
12.4%

SOUTHEAST
16.2%

the West-Central regions of the
United States. New England has
the lowest percentage of TVRO
owners (3%), while the mid-Atlan-
tic region claims little over 5%.
Those numbers would seem to
support the thesis that TVRO is
largely a rural—or at least west-
ern—phenomenon. But other evi-
dence indicates that where buyers
live, as well as who they are, is
changing rapidly.

TVRO owners tend to spend
many hours watching TV. The na-
tional average is in the vicinity of
37 hours per week, but the study
found that 54% of TVRO users
watched their satellite systems
more than 40 hours per week, and
that 18.4% use their systems more
than 59 hours per week—almost
8.5 hours per day!

Itis interesting to note that there
is a high degree of user satisfaction
with TVRO: 62.6% said they were
“very satisfied” with their system,
and only 1.6% reported they were



| realize that what you are about to
read may seem incredible. | can un-
derstand. But occasionally there are in-
deed bargains and opportunities that
only come once in a lifetime. I'm con-
vinced that this is one of them.

By Joseph Sugarman, President

The letter-quality printer you see above has
a suggested retail price of $1795. It prints bi-
directionally at 40 characters per second us-
ing a daisy wheel print element, comes with a
parallel interface and prints a 13.6 inch line.

Asimilar printer might be found at some dis-
count computer dealers for as low as $1000.
And at that price it is indeed a bargain.

AUTOMATIC FEATURES

If we'd offer itto you at $499—a unit that we
could be selling for $1795 and that would be
abargain at$1000—you'd probablythink that
there wasacatch. Butguessagain. Asunusual
a bargain as this may appear, and despite all
itsquality features, this printer can be yoursfor
the incredible low price of only $499—below
wholesale, below dealer costand without ques-
tion, the lowest priced high-speed letter-quality
printe: sold today.

JS&A bought outan entire warehouse full of
these printers, promised that we would not
displaythe name ontheunit, in our photo, men-
tionthe namein our ad nor reveal the name over
the phoneto avoid embarrassing the manufac-
turer or his dealers.

I'm so convinced that this is one of the
greatest values|'ve ever offered, | am making
abetandacommitment. First, the commitment.
I'm giving you 30 days to test it out. If it's not
the best printer value in the country, return it
for a full refund including your $25 postage.

Finally, Il bet that you'll immediately
recognize the name of the billion dollar com-
pany whosenameisonthe product oryoudon't
deserve to own a computer. The company is
a successful computer company whose pro-
ductsyoumayeven nowown. They'll backthe
product with service through its 90-day limited
warranty and for yearstocome with hundreds
of national factory service centers throughout
the United States.

EXCEPTIONAL VALUE
The printeris notan outdated model with old
technology buta brand new unit with the latest
electronics and the most advanced technol-
ogy. For example, there's an automatic print
pressure control which automatically variesthe
printing pressure according tothe shape of the

character. Thissingle feature produces anin-
credibly cleanimpression while prolonging the
life of the daisy wheel, But there's more.

An aluminum diecast integral-constructed
frame givesthe printer a solid home for its ad-
vanced electronics. And with a weight of 30
pounds, you know there's built-incommercial-
quality construction. Thecontrolsinclude: ‘line
feed' which advancesthecarriagebyoneline,
‘page advance' which advancesthe document
tothe next page when using continuous form
paper and a ‘set page' button that tells the
printer where the start of the form is located.
A lighted condition panel tells you the printer
status with red and green LEDs. You can use
single sheets or continuous form fan-fold paper
and with the 'paper out sensor’ the printer
detectsthe last sheet of the fan fold paperand
automatically stops. And the printer has a 2K
bufter memory.

There are also features that give you enor-
mous printing flexibility. You can underscore
words, double print each character which
createsabold look or you canuseshadow print
which movesthe printhead 1/120th ofaninch
between strikes. With the proper daisy wheel
you can also set the printer for proportional prin-
ting which gives your documents a profes-
sional—almost printed look.

SELF-TEST MODE
There'saself-testmode which lets you print
outallthe characters on your daisy wheelcon-
tinually until you stop. Andthe system usesstan-
dard Diablo daisy wheels and ribbons which
youcangetfrom JS&A or any computer store.

With the Pica pitch, you can print up to 136
columnsand with the Elite pitch, upto 163. The
15.5" carriage will take a printarea of 13.6 in-
ches. tmeasures 6 x 16 x 24", comes with a
10-pitch daisy wheel, oneribbonandcomplete
instructions. The unit has provisions for atrac-
tor feed and a sheet feeder which can be pur-
chased locally or at a discount from JS&A.

Youcanselecteither 10, 12 or 15forthe print
pitch or even usethe 10-pitch daisy wheel sup-
plied with the unit atthe 12-pitch setting forlarge
andtightletter spacing. Therearedip switches
which let you customize each printer to any
computer with a parallel printer interface. Set-
ting recommendations are supplied for IBM,
Apple and other popular computers.

What happened? How can JS&A obtain and
then sell these printers—products that are
brand new with the latest state-of-the-art
technology and from a major manufacturer at
apricethatatfirstis hard to believe? Quite frank-
ly, it wasn't easy.

With ourlow overhead we can efficiently sell

PRINTER
BARGAIN

We guarantee that you’llnever find a
bargain as sensational as the letter-
quality daisy wheel printer you see
in this advertisement.

We covered up the name of the
printer so as not to embarrass
the manufacturer.

these unitsintremendous quantities without the
high markups that many stores must have to
make a profit. And we can do this on a mass-
market national scale. Since many manufac-
turers know this and know that we could quickly
move tremendous amounts of merchandise
without upsettingmany of theretailers (because
we keep the name of the manufacturer con-
fidential) they are willing to let us buy their pro-
duct direct, often at foreign, export prices.

We'll be happy to supply companies with
several printers for their computer departments
to upgrade their printing speed and quality.
There is no limit to the number you can order
although we only have afewthousandavailable
s0 we reserve the right to return your order
should we run out.

ACT QUICKLY

There are bargainsavailablethatareindeed
toogoodtobetrueand oftenend upto bemuch
less than you expected. But here's an exam-
plethatis not only too good to be true but that
we guarantee you'll find better than you ex-
pected. Order one at no obligation, today.

Simply send your check or money order us-
ing the order numbers shown in parentheses
(IL residents add 7% sales tax) plus $25 for
postage and handling foreach printer ordered.
Credit card buyerscalltoll-free number below.
Send your order to: JS&A Special Printer
Bargain Offer at the address below.

Brintel{(BOBT) S S A $499
Tractor Feed (6084) . .............. 189
Sheet Feeder (6088) . .............. 239
3-Pack Ribbons (6089) ... ........... 15

Daisy Wheels: (List supplied with unit)
Cables/Interfaces (includes everything you
need to connect to your computer:

IBM & Compatibles (25 pin) (6076) . . . . .39
Appleil 48 i(6089) . . o i e oo 69
Apple lic (7011)
Commodore VIC-20 C-64 &C-128 (7002) 69
Atari 400/600/600XL/800/800XL (70083) .69
Visual 1050 (7004)
All Other Computers with Standard Parallel
Printer Port (36 Pin) (7009) ........... 39

0 PRODUCTS
o) THAT
e MTHINK

One JS&A Plaza, Dept RE
Northbrook, IL 60062 (312) 564-7000
ORDERS ONLY: 800 228-5000
QUESTIONS ONLY: £316 264-1109

IL residents add 7% sales tax. ©JS&A Group, Inc., 1985
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“very satisfied” with their system,
and only 1.6% reported they were
“very dissatisfied” with it. A dif-
ferent attitude emerged from
TVRO owners (26.5%) with access
to cable TV service; 69.7% of them
said they were “not pleased” with
the quality of the local cable ser-
vice.

The popularity of satellite recep-
tion was not surprising. Motorized
dish movers are more often part of
a system than not, these days, so
most users buying systems now

have the ability to scan the Clarke
orbit belt and lock in on virtually
any U.S. or Canadian satellite in
operation. That gives TVRO
owners a lot to choose from. More
than 88% of our sample reported
that they tune in the Hughes Cal-
axy satellite, 83.8% tune in RCA's
F3R, and 54.9% tune in RCA’s F4, all
at a rate of at least three times per
week.

Network service, available on
satellite in the form of intra-net-
work feeds intended to be re-

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

TVRO dealer *‘Starter Kit"
available

Bob Coopers CSD Magazine has ar-
ranged with a number of TVRO equip-
ment suppliers to provide a single-
package of material that will help intro-
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid-
ed by any would-be TVRO dealer, in addi-
tion, product data and pricing sheets from
prominent suppliers in the field are in-
cluded. That package of material is free of
charge and is supplied to firms or individu-
als in the electronics service business as
an Introduction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIiT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit ot available to individuals
not involved in some form of electronics
sales and service.

broadcast by local stations, drew
viewing percentages of about
30-35%, CBS satellite feeds being
the most popular. Significantly, of
the non-premium (non-pay) satel-
lite services available, Ted Turner’s
WTBS outranked all others, and
actually surpassed the popularity
of satellite feeds from ABC and
NBC.

What'’s being watched

Movies are clearly the most pop-
ular type of programming (66.2%),

RADIO-ELECTRONICS
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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 industry, 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.

although people who have owned
TVRO system for three years or
more are less enchanted with
movies than new owners are
(dropping to 57% most popular).

Movies, of course, make up the
overwhelming majority of the pro-
gramming on such premium ser-
vices as HBO and Showtime. In
view of that, and in view of the
above mentioned popularity of
movies, care should be taken in
drawing conclusions from the fig-
ures that follow.

_____SEND CSD ANTHOLOGY/2 Vols. +CSD Bonus.
_____SEND CSD October '84 Special Issue ONLY.

| heNE COMPANY HBO had been viewed during
B ADDRESS the 24 hours preceding our survey
el STATE zIP by 54.4% of all those responding to

it, Cinemax by 49.2%, and Show-
time by 46.3%.

Sports programming was the
second most popular type of pro-
graming: all-sports ESPN pulled
28.9% of all viewers. However,
sports programming is widely

continued on page 111

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

, 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.




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

POWER

COMPUTER CONTRGLLED TUNING SYSTEM

» DIRLCT-AGCESS TyMMG
» SW IONE AUTO TUNING
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TUNING
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Panasonic

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
adean, 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 :
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avid enthusiast, and B — f s
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that get you where @

you want to be. Fast. %
There's a whole N

world out there

that’s.waiting to be D &

heard. Tune into it it -

with the Panasonic - =

Command Series.

RF-B300

Batteries not included.

CIRCLE 280 ON FREE INFORMATION CARD

Panasonic.

just slightly ahead of our time™
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Beckman Industrial 60MHz
and 100MHz oscilloscopes are
advanced designed for greater
performance and ease of use.
They offer more control, more
versatility and more features
than other models. And they
are backed by a nationwide
network of factory authorized NONOTR T NN R N N A
S&I‘ViCE centers. CDmpa.l‘e al‘ld « - U N A A R A
you'll agree. Nothing mea- 2 R
sures up to Beckman Industrial o B A
oscilloscopes.

[ ImV/DIV Sensitivity
[ 3 Channel, 8 Trace
[J Dual Time Base

[J Delayed Sweep

Check out Beckman
Industrial Models 9060 and
9100 oscilloscopes. At your
local Beckman Industrial
distributor.
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£0ur UCI0 Universal Couner 4 A FEATURES PERFORWIANCE.VALUE

measures frequency up to

100MHz...and gives you a - . N cIRcuITMATE Universsl Gountar UG1D
variety of capabilities including § i (DN mora . T o
frequency ratio, period, time ; @N o sl R85 005

interval and unit counting.

[J Beeper/LED Function
Indicators

[1 20mV Input Sensitivity

(] High/Low Ranges

UC10 Universal

Counter.......... $319.95* 2
You get the same advantages

with our FG2 2MHz Function

Generator.

[ Sine, Square, Triangle and
TTL Outputs

[J Uniq ue5 1Duty Cycle Control

O Wlde 1000:1 VCF Sweep
Range

[J 50 OHM Output Impedance

FG2 Function

Generator. . . ...... $199.95*
Great features, performance

and value are always as close

as your local Beckman Indus-

trial distributor.

Beckman Industrial Corporation, Instrumentation
3 ; Products Division, A Subsidiary of Emerson Electric
*Suggested list price. Co., 630 Puente St., Brea, CA 92621, (714) 671-4800.
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LETTERS

PC SERVICE

Your July 1985 article, “PC Ser-
vice”, was very interesting, es-
pecially since we make one of
those kits you refer to: the ER-4
Photo Etch set. It’s one that works.
Its principle is patented. It's been
sold to engineers and experimen-
ters, and accepted in industry, for
years.

But I'm writing for another rea-
son. In your article, you recom-
mend using the printed page as a
poor man’s film positive. That may
work with some positive resists,
but there are a few ways in which
you can improve results.

1. You should publish the mirror
image of the pattern that is to be
reproduced. The pattern can then
be placed directly against the sen-
sitized board and exposed. If you
continue to printa “right-reading”
image, the blank paper side must
be placed against the sensitized
PC board. The printed image is
separated from the foil board by
the paper thickness, and your pa-
per substrate will cause considera-
ble light diffusion around and
under the “black” areas. That
causes thin circuit traces to break
up or completely wash away.

2. You use a clay-coated paperin
Radio-Electronics. Frequently, UV
brighteners are added to the clay
to make the paper look whiter.
They absorb UV and retransmit the
energy at longer wavelengths.
What you now have seems to be
OK. If you ever change paper,
you'd better check things out
again!

3. You should warn your readers
that the system will work only with
positive etch resist boards. It may
seem obvious, but plenty of peo-
ple will try it with negative resist—
and waste a board.

4. Your comment about mineral

WRITE TO:

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

oil is well-taken; yet, it's essential
to transparentize the paper to
minimize diffusion and to shorten
exposure times. A good approach
is to use a clear gloss acrylic spray.
Here, it's best that the coating re-
sins be all acrylic. Alkyds and nitro-
cellulose are often used as modi-
fiers and they absorb some UV. |
experimented with DATAKOAT
gloss No. 04177 as a transparen-
tizer and the results follow.

| coated both sides of page 67
from your July 1985 issue with two
very wet coats of DATAKOAT. That
was to ensure complete penetra-
tion of the paper by the clear acryl-
ic resin. The page was hung on
clothespins to dry.

| then taped the coated paper
and an uncoated page with blank-
paper areas to a north-facing win-
dow. | used a Glossen Pilot ex-
posure meter held against the
unprinted area of each sheet of pa-
per to measure the comparative
light transmission. With the ASA
index set at 100, my results were:

uncoated 1/250sec @ 1/3.8;

coated 1/250sec @ £/2.8.

Those values can be reduced to
relative light-transmission ratios as
follows:

The ratio of light intensity to cor-
responding to f/ stop value varies
as the inverse square of the fvalue,
or

E = k/f2where kis a constant; so

= k/(3.8)2 or k = E(3.8)> (1)
and
» = k/(2.8)% or k = E,(2.8)% (2).

Combining (1) and (2) and rear-
ranging gives:

E,/E, = (3.8/2.8)?

E iE = 1.84 or an 84% improve-
ment in light transmission.
DATAKOAT Gloss No. 04177 is avail-
able from many electronics parts
distributors. Other 100% acrylic

(Continued on page 20)
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CIRCUITMATE ™
PRA1 LOGIC PULSER
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AT16.95

Compare these features.
LPIOA Logic Probe:
[] 30nS pulses to 17TMHz
[J Pen-like design
LP25 Logic Probe:
[J 30nS pulses to 25MHz
(] Beeper/LED logic
indicators
PR41 Logic Pulser:
] 0.5/400Hz pulse rate
[] 100mA, 10uS pulses

Beckman Industrial Corporation, Instru-
mentation Products Division, A Subsidiary
of Emerson Electric Co., 630 Puente 5t., Brea,
CA 92621, (714) 671-4800
*Suggested list price.
Beckman [ndistrizl’™
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Satellite

Communications
g fro N

Move into commercial satellite communications and home
satellite TV with NRI’s latest training breakthrough!

Explore Every Aspect of Satellite Trans-
mission and Reception As You Assemble,
Install, and Train With the Complete TVRO
System Included in Your Course

Back in 1964, great excitement surrounded the launching
of Syncom 2, the true forerunner of today’s satellites. But
not even the most hopeful of scientists believed that in
less than 25 years, communications satellites would have
such a tremendous impact on the professional and per-
sonal lives of millions of people around the globe.

Today, thanks to the rapid development of satellite
technology, a call to Paris is as clear and as easy to make
as a call to your next door neighbor . . . executives from
multi-national corporations and even small businesses
use video conferencing to “meet” without leaving their
offices. . . simultaneously a billion people witness a single
event (a soccer game, an inauguration, a benefit rock
concert) . . . global weather maps transmitted from satel-
lites allow meteorologists to forecast weather trends weeks

in advance. . . and scientists now explore and investigate
the mysteries of outer space without leaving their labs.
And, not surprisingly, these amazing applications of
satellite technology have opened up exciting new opportu-
nities for the technician trained to install, maintain, trouble-
shoot and repair satellite communications equipment.

Home Satellite TV Is Just at the Start of
Its Explosive Future

You've seen them in suburban backyards and alongside
country farmhouses. Home satellite TV systems are
springing up all across the country.

Already there are over a million TVRO (Television
Receive-Only) systems in place in the U.S. alone, and
experts predict that by 1990, a remarkable 60% of U.S.
homes will have a satellite dish. Contributing to the field's
phenomenal growth are the support of the FCC and
Congress, steady improvement in product quality, the
development of smaller dishes, and a growing consumer
enthusiasm for satellite TV.



New Jobs, New Careers for the
Trained Technician

Now you can take advantage of the
exciting opportunities opening up in
this service- and support-intensive
industry. NRI's new break-
through training prepares you
to fill the increasing need for
technicians to install, adjust,
and repair earth station
equipment, such as dishes,
antennas, receivers, and
amplifiers.

As an NRI-rained technician, you can concentrate
your efforts on consumer-oriented TVRO equipment. Or
you can use your NRI training to build a career servicing
larger commercial or military equipment used both to
transmit and receive voice, data, and video signals. You'll
also find opportunities in sales and system consulting, a
role some expect to increase tenfold within the next five
years on both the corporate and consumer levels.

NRI Brings Satellite Technology
Down to Earth

Only NRI has the resources and the skills necessary to
transform today’s most sophisticated technology into
understandable, step-by-step training.

NRI's new course in Satellite Communications
gets you in on the ground floor of
this booming technology. You are
thoroughly trained in the necessary
basic electronics, fundamental
communications principles, and
television transmission and
operation.

Using the remarkable NRI
Discovery Lab®, you demon- -
strate first-hand many important 3« x
points covered in your lessons.
You perform critical tests and
measurements with your digital
multimeter. And, using your
NRI Antenna Applications and
Design Lab, you assemble and test
various types of antennas and matching sections.

Then you concentrate on both commercial and con-
sumer satellite earth station equipment, putting theory to
practice as you assemble and install the 5’ parabolic dish
antenna system included in your course.

Your Home Satellite TV System
Brings Theory to Life!

The Wilson TVRO system included in your course comes
complete with 5’ parabolic dish antenna system, low-
noise amplifier (LNA), down converter, receiver, low-loss
coaxial cable, and even a permanent polar mount.

By training with an actual TVRO system, you'll come
to understand the function and operation of a satellite
earth station—knowledge that you can apply to both con-
sumer and commercial equipment. And once you have
completed your TVRO system, you'll have access to the
best television entertainment available—direct from the
satellite to your home.

At-Home Training the Uniquely
Successful
NRI Way

It's hands-on train-
ing, at home. . .
designed around the & =
latest state-of-the-art |
electronic equip- '
ment you work
with as part of your
training. You start
from scratch and
“discover by
doing” all the !
way up tothe =
level of a fully CJ'\ -
qualified profes™ "
sional. You conduct | g i

key experiments. . . perform vital tests. . .install your
own system. . .and you do it at the pace that suits
you best.

But, most important to your success, you don't do
it alone. Built into your NRI training is the enormous
experience of our development specialists and
instructors, whose long-proven training skills and
personal guidance come to you on a one-to-one basis.
They are always available for consultation and help.

Make Your Move Into the
Future Today! Send for Your
FREE NRI Catalog

Only NRI can train you at home for an
exciting and rewarding career as a satellite
communications technician. The knowledge
and know-how you gain from your NRI
training provide you with the soundest
possible foundation for further growth with
the industry. But now is the time to act.
Return the post-paid card to us today. You
will receive your 100-page catalog free. It's
filled with all the details you'll want to know
about our training methods and materials
and our more than 70 years of successful
innovation in at-home, hands-on
career training—the kind of
experience that enables NRI
to provide the most effective
training possible to prepare
you for today’s, and tomor-
row’s, high-tech opportun-
ities. (If the card is missing,
write to us at the address
below.)

NITPH ....0. - . :cr00ucs

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016 LR

e
We'll give you tomorrow. Uil
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LETTERS

continued from page 15

gloss sprays should give compara-
ble results, but additional coats
may be required.

BARRY DAVID BROWN,
President,

The Datak Corporation,

Sparks, NE.

Thanks for your informative letter.
We should point out one thing,
though: The PC-board image
printed on the page is not a right-
reading one. The dimensions read
right, but the pattern is flopped to
minimize diffusion. We hope to
hear from others on their experi-
ences as well.—Editor

MANUAL NEEDED

| need a service manual for a
Fisher, model 7434, 4-channel/ster-
eo receiver. | am willing to pay a
reasonable sum for a schematic
and parts list. That material is not
available from the Fisher Radio
Corp., or from Sams Photofact.
Thank you very much.

CHARLES D. PRATER
Edna, KY 41419

ELECTRONIC TESTING OF AUTOS

| have been a reader of Radio-
Electronics for the last eight years
and have seen the radical changes
that it has gone through. It is the
last of a breed of consumer-experi-
menter-technical-amateur elec-
tronics magazines.

I would like to see some articles
devoted to electronic testing of
autos, such as special scopes for
electronic-ignition type cars with-
out points. | would also like to see
some articles devoted to higher-
band video recording, such as is
coming out in Beta machines, as
well as editing machines with fly-
ing erase heads.

Keep up the good work, and
don't go the way of all the comput-
er-based competition.

BERNARD H. WEISS
Edison, NJ

We have good news for you! An
article, “"Automotive Electronic
Troubleshooting,” by Herbert
Freidman, will appear in Issue
Number 6 of our sister publica-

tion, Hands-On Electronics, which
is due to go on sale October 15,
1985—Editor.

ELECTRICAL SAFETY

I justfinished reading Earl “Doc”
Savage’s “Hobby Corner,” in the
May 1985 Radio-Electronics—and
after reading the section about the
Headphone Adapter, | was
horrified. Shame on you, “Doc!” |
know you know better—but you
forgot something.

The circuits you show are per-
fectly OK, but you left out the
most important part: electrical
safety. I'm sure you're aware that
most new equipment— especially
TV sets that have been built over
the last three to four years—are
hot chassis. Therefore, hooking
any external wires or exposed
equipment to anything in that set
will create an extreme shock haz-
ard, or even death under the right
conditions.

Of course, the correct way to
make those installations is first to
wire a 1-to-1 isolation transformer
between the set and the speaker.
That will eliminate the shock haz-
ard, as well as give some overload
protection to the output circuits.
Then the headphone jack can be
hooked up in the manner that you

show. Most manufacturers use’

that same system.
AL LAMER, CET
Keizer, OR

THE e-Z BOARD

| am delighted at the review of
our product, the e-Z board, which
appeared in the “Equipment Re-
ports” section, July 1985 issue of
Radio-Electronics.

A further item of possible inter-
est to you is that we are using a
mylar label with an excellent ad-
hesive backing to identify the bus
signals on the e-Z Board. For some
reason, it probably appears that
we have glued two strips of ordi-
nary paper, as your review indi-
cates. We realized that a cup of
coffee is frequently at hand when
someone is breadboarding, and
we wanted the label to be
stainproof, as it were. So, in de-
signing the label, we asked the
manufacturer to make sure that
the identification is printed onto a

mylar backing, and an insulator is
placed over the backing. That will
also ensure that the identification
is permanent and won'’t fade away
in time, or as a result of being ex-
posed to the atmosphere.

RAHIM SABADIA

Yorba Linda, CA

COMMODORE MONITOR

In the “Letters” section of the
June 1985 Radio-Electronics, Mr.
Charles Matlin, Bell Gardens, CA,
says that he is looking for a sche-
matic and a block diagram of the
Commodore 7702 color monitor.

In reviewing my copy of Sams
Photofact Annual Index 1985
(Howard W. Sams & Co., Inc., PO
Box 7092, Indianapolis, IN 46206),
page 11, | find that there is avail-
able, as of January 1985, tentative
computerfact schedule produc-
tion of repair data for the Com-
modore 7707 monitor.

Sams may be able to provide
that data Mr. Matlin needs for his
Commodore 7702. He should
write or call Sams (800-428 SAMS)
for information.

DENNIS DERRY
Niceville, FL

AGREES WITH ROBERT
GROSSBLATT

| am writing this letter to express
agreement with comments made
by Robert Grossblatt in his article,
“Understanding Memory IC's”
(Radio-Electronics, Feburary 1985).

| have a 15-year-old son, Saul,
who spends much of his free time
glued to his TRS-80 computer. He
listened to me as | began to read
Mr. Grossblatt’s article, aloud. The
obvious point being made in the
introductory paragraph was how
brainwashed we are that we all
need computers. | quote the arti-
cle: “People are buying them like
umbrellas in a rainstorm, whether
they need them or not. In what has
to be a classic case of consumer
brainwashing, the public has been
convinced that the list of life’s
basic necessities now includes a
64K memory. Well, it just ain‘t so!”
Atthat point, my son asked: “Well,
then, how much memory do we
need?”

Consumer brainwashing? | must
agree—how right you are!
BARRY KELNER,
Manalapan, NJ R-E
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GREEN WITH ENVY.

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 ELECTRéNICS, INC.

44 FARRAND STREET, BLOOMFIELD, NEW JERSEY 07003
CIRCLE 288 ON FREE INFORMATION CARD
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Metal Film
Resistor Pack

Our 1% metal film resistors are even
better value when bought by the pack!
Use metal films in all your projects- at

this price! s] 195 ,

Cat R-7015

WORTH $24

E-24 Metal Film
1% Resistor Pack

Superb pack of low noise 1% metal
films 1o our range: in the full E-24
series. Consists of 300 pieces covering
60 values between 11 ohms and 910

s 95 WYRTH
Ll

Cat R-7020

Resistor Pack

60 values specially chosen by the comp-
uter. Quality 5% types - huge savings

on normal pnces, s 95 !
2!

Cat R-7010

Power Diode Pack

Owver fifty of the most used power diodes
and SCR's. You get: 10 each 1 N4002,
1N4004.1 N4007 1A diodes, 10 each
1N5404 B 1NB4A08 3A diodes, two
WO4 1.5A 400V bndges, three C106Y1
and two C122E general purpose SCR's

Cat Z-3010 WH
: sggsiwifflz'f

Signal Diode Pack

A selection of the types of diodes we all
use for projects - Contains five 0AS0,
fifteen 0AS1/DS0AD1, five DASS. five
0A47 germanium diodes. and a huge
seventy 1NS14 silicon diodes.

(23000 g o5 \WRTH
X5

Mounting Case

Quality black instrument case
fits standard 19" racks over-

allthey're 16.75" x9.8" x 5.5",
Supplied flat assembly takes
gauge (012)front panel, top
and bottom pre-punched for

Anyone who owns a
Walkie-type stereo knows
and they tend to stop.

Solve the problem with

justa couple of minutes. Heawvy
ventilation.
et Walkie®
the hassles: get them wet
this water resistant carry

J Using the TAP TRAP, you can

% / YOUR
% ® OwWN
PRO QUALITY
SECURITY SYSTEM
BASED ON

The Dick Smith

Security Center

This 1s the type of alarm system the professional installers
could charge you $500 - $1000 for...and more! Suitable for
homes. offices...you name itl With six individual sectors all
fully controllable for instant or delayed alarm, each able to
isolate and each triggerable by a huge range of sensors
Features: ———
+* Resistive loop sensing suits both nfo &
n/calarm sensors will trigger alarm.
+* Any sector can be isolated while the res!
of the alarm remains on.
* Six different sectors, all with LED
indication to show sector stalus. [
+* Includes fire detector provision.

Cat L-6100

for a quality

LCD MULTIMETER

i
We believe this mu!
v \ Baal‘;‘lli:::rs?‘;giﬁe pest value aval able
§ mete
A America.
!l \ : E‘F'ECM.CA'IIOP;S.ZDOA 00 volts. &
DC Voltage - 1°555.500- volts (AM

B i 20-200 mA
nt- O Sok EG
8 oecumn O3 i0cz00M
4 Resis 3 :
oo ife, Full warl_-nad pror
¢ battery life, L
ze:ll)i::‘ij!nd diode check func!
e

quickly and easily check your
phone line for on-premises
series and parallel bugs and
wiretaps. You can also check
vour telephone for the most
common types of hookswitch
bypasses which can turn it
Inta a room monitor,

State of the art techniology. Fits in the palm
of yaur hand. The world's smallest black and
white TV features 2" LCD screen and operates
on 27 AA" batteries (included), Weighs only
7 oz Auto tuning locks in each channel;
receives UHF and VHF channels,
Cat ¥-8525

o e

r,aﬂ'” I
Membrane ﬁ(‘
Keyboard Kit

Newd New! We found these little beauties
at a recent trade show and did a deal on
the spot with the suppliers so we could
squeeze them into the catalog. We
thought you'd like them as they can be
used for just about any application from
design o finished project. Switching is
normally open, momentary contact, push
button type, Easy to assemble.
SPECIFICATIONS

* Circuit resistance:less than 150
ohms

“ Contact rating: DC 24V max 5mA
max

* Open Circuit Resistance: 100 MEG
minimum .

* Contact material: carbon in sides
Life time: tested to one 3 million opera-

N / o (1
TR = W ps
Pocket TV "'“g‘:,ﬁ%w s 9o Vi

tions at 24V DC 5mA

e

CatK-3605

5495
12 key
Cat K-3607

G
16 key
Cat K-36089
5895

80 ley
Cat K-3611
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OMPARE CUR PRICES
‘AT NO. DESCRIPTION EA
6444 L 555 CP CMOS Timer IC  69¢
6145 DS 555/NE 555 Timer IC  34¢
6382 LM 744 OP Amp 8 pm DIL 35¢
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A great schog|
fun game -
demonsirates
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oven more it
binary num.

LiI’ Pokey
You'll have a ball with this
one - and you dont risk

50 Watt Amp
Supply|  Module Kit P2 100 wan

* Stays Flexible At Any

Ausir,

. lia's ‘natj,

Temperature alional game'
Full PCB and com- Same desian simplicity as the Amp ModUIe Kit * Insures Low SWR ::,':,.c"':;‘xbnn Converted
ponent kit for one | 700 watt module but cheaper 100 watts RMS 100d8 signal # Forms and Seals Over have fo fing o oudon't
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VERYTHING FOR THE ELECTRONICS ENTHUSIAST 7 ﬁe\‘sﬁ‘
aenxss[nggg; Shattuck Ave., Ph:(445) 486 0755 * O
REDWOOD CITY: 390 Convention Way, Ph:(415) 368 8844

% 2o N,
SAN JOSE: 4980 Stevens Creek Bivd, Ph:(408) 244 2266 g‘\\vqc\‘;ﬁ\‘s‘o@g

STORE HOURS: San Jose & Berkeley 10 AM - 6PM EVERYDAY * e
Redwood City 10AM -6PM Mon - Saf: 12-5PM Sunday (.O?‘ o Lol
MAIL ORDERS: PO Box 8021, Redwood Cify, CA 94063 < e ooﬁ‘*“‘ i e
—____h A 8L 48 .h 4 4 4

INCORPORATED IN THE STATE OF CALIFORNIA A0 O CE: B e it e 2063 v ’3{“ };};6

NEARLY 70 STORES = iiusspcmesvn Oy o e
IN THREE COUNTRIES ~— &ioes Bl
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EQUIPMENT REPORTS

character LCD (Liquid Crystal
Display), a full-travel keyboard,
and has a set of operating com-

Canon Typestar 6

This typewriter includes
some of the most powerful
features of both typewriters

and computers.

THERE'S AN INTERESTING PHE-
nomenon going on in the portable
typewriter market: the traditional
portable typewriter is merging

CIRCLE 5 ON FREE INFORMATION CARD

and the combination frequently
provides some of the best features
of both. For example, the Canon
Typestar 6 features a high-density

mands that allow it to function like
an expensive word-processor.

Using the Typestar 6

The Typestar 6 has several
modes of operation, selected by
use of the mope key. In the
character mode, characters are
printed one-by-one as they are en-
tered at the keyboard. In the line
mode, a whole line is entered be-
fore it is printed. That gives you a

with today’s portable computer, dot-matrix printhead, a 28- chance to correct mistakes before

FAST (over 11 mHz CIK) (Intel 8052 AH Basic - Based)

‘BASIC CONTROLLER

WITH ON-BOARD
EPROM/E?*PROM PROGRAMMER

MLC-1 ONLY s1 8887

Assembled & Tested. Store many programs on up to 32K on board EPROM.
SINGLE BOARD FEATURES:

IN
POWER
& SIMPLICITY!

ACCESORY PERIPHERALS:
AD12-1 12 bit A/D with 8 channel input mux; with on board precision ref.  *132%

RADIO-ELECTRONICS

N
5

board rough in controller power, i price AD8E 8bit-8 channel A/D Board; AD 7581 Based, B6us cony. rate. H17™
cmT?; “.,mmn::; rﬁ;l?:aptt%ms!?n Baslc“:!en stori:érrrpr:ﬂtgnnggﬂowemm DA121 12bit D/A Board 8 channel output| mux; (500ns conv.before mux) 99
within minutes of initial hookup. Applications - Real time intelligent security DAB-8 8¢ch 1 8 bit D/A (8 Indep Is);(dual AD7226's) “.‘:g
systems, autoest equipment, home and industrial environmental control, robotics, - . . - DAB4 4 channel version
We think you'll really enjoy using our product. AC-8 Isolated 8channel AC Solld State Relay Board
each channel 124 B00V with output transient protection and fused outputs. 79
HARDWA ; DC-8 Isolated B channel DC Power Switching Board
RS2 Mfi:%TﬂnEmgsiﬁglg virtually any baud rate; Serial each channel BA 200V with protection diodes and fused outputs. (8 channel
printer port output available; 48 lio lines (six-8 bit ports); PWM output; Real time Dc";:t\h Somrion Gs':“; a8 above only with 8 channels 8 e
o Sec: tionk; Fast 11.0582 mHz clock rate; Up 1o 18Kx8 on board RAM ME-1 Memory Expansion Board Expands total memory to 64K RAM/ROM
EPROM Programmer: Programs 2716, 2732, 2764, 27128, 27256; On board regulator for AND 32K of EPROM Add '9* each for 8Kx8 ram (up to 6) tean

programming voltages (selectable).

Comes with 8Kx8 of RAM and BKx8 of EPROM; Additional RAM and EPROM
AVAILABLE (call for prices).

SOFTWARE FEATURES: Fast Full Basic Interpreter (Not “Tiny Basic”)

BCD floating pt. math; Hex to Decimal, Decimal to Hex conversion; Exponential
number handling: + .99999990E — 127 to + 1E + 127; All Basic routines can be called by
assembly language programs; Basic can call user assembly language subroutines;
Basic or assembly handling of interupts; Single command transfer of RAM program to
EPROM/E’PROM any of which can be transfered back to RAM with a single
command. Single step Basic Commands to control 6-8 bit llo ports, as well as
Internal and external memory. Can execute EPROM program on power up if
dasired without use of a terminal.

Requirements: Dumb terminal (stand-alone after programming) +5V@1A, =12V@.1A,
+30V@.1A i

TERMS:

Mastercharge and Visa accepted (add4%) C.0.D. orders add *3%. Wisconsin
residents add 5% sales tax. Personal checks must clear before shipping. S & H add
4" per board. All orders refused or returned are subject to a 10% restocking
fee. Prices and specifications subject to change without notice.

MB-1 Mother Board

Can chain up to eight MB-1's to control up to 255 peripherals. 100 pin edge
card connectors add *8% each. g

HOBBIEST KITS:
HK-8052 B052AH-Basic chip, 11.0592 mHz crystal Intel Basic manual and
application notes 74
HK-MLC-BD MLC-1 P.C. Board, Micro Linear Kit Ass'y Manual and Micro Linear
Application notes. 47%

_MICRO LINEAR CONTROLS _
4900 Memco Lane

Racine, WI 53404 - 1099
Orders only call TOLL-FREE 1-800-222-2298
for technical information call (414)-639-1105

Call for OEM and Quantity Pricing.
FREE WATTS OUTSIDE WI
ACCEPTED
ADD 4%

1-800-222-2298

CIRCLE 282 ON FREE INFORMATION CARD




VIDEQO ACGESSORIES

m Highest quality m Highest performance

VIDEO-CINE
CONVERTER

The BP Video-Cine Converter is an
optical device that allows the easy
transfer of slides, 8mm or 16mm
movie film to VCR tape. The Video-
Cine Converter's precision optics put
the image from your movie or slide
projector on a high-contrast, rear
projection screen. Your video camera
shoots that image, can color-correct
faded pictures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will need a macro lens attachment.

MODEL V-1701 33695

Macro Lens Attachment
Model 0314 $4 495

m Lowest prices

FOR ULTIMATE VIEWING

TEKNIKA Model 6510
ssrncE  $169°°
& CABLE CONVERTER

WITH VOLUME CONTROL

Wireless remote control with volume for cable
TV, VHF-UHF antenna systems upgrades any
TV to 140 channel capability.

» Works with any TV set e Quick, easy
installation e Off-air and cable compatible

o Quartz frequency synthesizer tuning e Direct

access/memory scan selector » Ultra-compact,

hand-held wireless remote control

61 CHANNEL WIRELESS
REMOTE CONTROL
D e

Wireless remote control on/off, channel
selection and fine tuning.

e Works with any TV e 61 channel capability
* Microcomputer controlled PLL operation

o Converter panel controllable for channel up,
down, on/off; fine tuning.  LED display

o Compatible with CATV systems.

STABILIZER/IMAGE ENHANCER/RF
m CONVERTER/VIDEO FADER/2-WAY

DISTRIBUTION AMPLIFER

Model Vi880 39 9 95

Hoaok-u
cable kit

$11.75

The most versatile, all-in-one video processor.
Can be used as a video guard remover for
video tapes, enhancer, video to RF converter,
professional video fade in and out and a dual
output distribution amplifier.

Model vagos 4§95

Record a pay channel while
viewing a standard channel.
You can also connectan
antenna/cable, VCR, video disc
player, home computer and
video game.

Charge it with VISA/MASTERCARD. it ©® Phone orders accepted.

Fordham™™

260 Motor Parkway, Hauppauge, NY 11788

In NY State 800-832-1446

m VIDEO TAPE REWINDER Model V7777 VHS “49"5

Model V7778 BETA 49

Reduce wear and tear of your
VCR heads with the AC
powered circuit protected
rewinders, LED power-on

indicators.
Service and Shipping Charge Schedule
FOR ORDERS ADD
$25- 2501l e $4.50
S5 =500 e ke $6.50
GO =TS O e e s $850
BSOS ) $12580
31,000 andiUpi. e $15.00

G861 HIGW3IAON
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committing them to paper. Finally,
the memory mode allows you to
enter and edit data in the Typestar
6's 2000-character memory.

That memory may be divided
into as many as 26 different buffers

A"ACHE TOOL KlTs of arbitrary length, each of which

may be edited and printed sepa-
® Your choice of leatherette wood ) : P

A ! . rately. To edit a buffer, you press
case or lightweight aluminum the Text key, a letter from A to Z

case (pictured) (representing the desired buffer),
® Plus a fantastic assortment of over I and the cooe key. At that point you

130 quality tools professionals may use the DELETE key, LEFT and
need and use every day RIGHT arrow keys, and the RELOCATE

key to clean up your text. The
.nfge\lf;ul:l? tgf)?‘gog::}z rl::ye d I RELOCATE key moves the cursor to
el the beginni f 5

dual locks & additional e bcsinhingioriend ol dlie o

rent buffer on alternate key-
storage compartment I strokes. The arrow keys move the

| ® Ideal for computer, copy cursor one character at a time in
machine, alarm & electronics the appropriate direction, and the
DeLETE key deletes the character at

I technicians
> Ag ww AS the current cursor position.
BN !/b DD Tools I A collection agency, for exam-

TOOL DISPOSAL

ple, might make use of that memo-

Case ry to store a set of messages to be
Included!! used in printing form letters. The
contents of each message would
vary depending on how long an
account had been overdue. To
printa letter, the typist would man-
ually type the name and address
block, then choose the appropri-
ate buffer, as done for editing, and
then press the Text priNT key. Fi-
nally, a signature line would be
typed in manually.

One nice thing about the key-
board is that the sHiFT LOck key has
a small red indicator that lights up
when that key has been de-
pressed. There are separate keys
for setting left and right margins,

Compare ai $350.00 fo $500.00 elsewhere.

g} ::.I';:Iml:l‘ tools 9ilerr e :;xr’ ﬁh'"'ps:&wdmf gm gn:kiro.d = it
?ﬁ:’:l}:‘:l:‘c ::m«mion wheel 4. IJZ: diagonal cutting plier #pr:hlzphllh;c;t;cr!:v::\«:lm th&‘:nr:g::;n;'n e: W keys fo r setti ng dan d Ciea rimn g Iab
Bl pn oS or g 0 g omipher U 2 doledhewiver | sping ool wﬁ:’ ' stops, a margin release key, a
andle, Driver Bl . ing b
; Handle, Driver Blades (4-5/8") Blue ?. ::-r m: i :il.:: & culter 13:?&::3' fl::ltled“::uwdl:;::r g‘l“rc‘ 1/4% drive socket set REPEAT key, and the ks (key boa I'd)
(9) Hex driver blades External retaining ring pliers 174" slotied screwdiver-stubby 1/4" drive fingertip ratchet 5
(8) Metric hex key wrenches Internal relaining ring plers 1/4" x 4" slotted screwdriver (B) Retaining plier tips key_, which allows you to choose
'cc:ﬂw"be ?ﬁﬁ~ center puhﬂd! ls;: z;;: (;e"slm:.ed ;:_Tu:ﬁrim E&utﬂtﬂ:tl:\ﬂlxeurl b I d . f f f :
Key fr:'?‘:mw!'.t-:'l: way. screwdriver & mi‘:}';:E",’l‘.‘,!d' Eﬂl"‘:"‘ dfjg‘ﬁdt?*‘:d;::é:'m :“: pery mfe?"" etween several different foreign
u o issor; N r Aid, Fork a “ ajustable wrenc
Inspection mirror Difset vatche scremgliver Sokder bruth 8" ajustable wrench language character sets.
Multi-tester with probes & fuse #0x2-1/2” phillips clip screwdriver Solder removal braid (B Ignition wrenchs
(9) Nut driver blades Hemostat Solder in pull tube Th . t
For orders of 5 or more sets call Toll Free ® 800-423-2567 for quantity ApAE]
Quy. [ Lot No. Tem Unil Price | Amount discount prices!! The Typestar 6 has a thermal-
l 64986 | Leatherette Wood Case |  $50.00 elim, transfer printer that uses special
4‘:“’:6 “;a";f;::‘: :"-W Address miniature ribbon cartridges. The
-1 130 Pe. t 129.00 :
TR T BT T T Gty sate thermal process ensures that oper-
390-186 | Aluminum Case & Tools | $189.00 = ‘ : i ?TIOI’I IS fail’lY qu I_Et‘ AS El matter of
Sublotal : = =] act, o_peratlon is noisiest when
Sales Tax for CA & KY Residents Ome C] Vs Expieaiion dite [ | t. e prlnthead returns to the left
Total accno. [TITITITITTIIITIIT] side of the page after printing a

line. The whirring sound emitted

HARBOR FREIGHT SALVAGE CO : when that happens seems loud

3491 Mission Ouaks, Blvd., P.O. Box 6015 - Py because there is so little noise oth-
Dept. T986, Cnmarlllo CA 93011-6015 - "y erwise!

Itis interesting that the Typestar




Typestar 6

6 uses a much higher density
printhead than is common with
even the best of today’s dot-matrix
printers. A 24 X 9 matrix is about
the highest density available on
current printers, but the Typestar 6
uses a 32 x 26 matrix, which yields
characters almostindistinguisha-
ble from those formed by daisy-
wheel or ball printers.

In addition, you may choose
from among five different type-
faces. The Typestar 6 comes with
Courier10 builtin, buthas asloton
the left side of the machine that
will accept one ROM (Read Only
Memory) cartridge containing an
alternate character set. At the pres-
ent time you may choose from
Courier 12, Cubic PS, Ameria PS,
and Courier Italic10, each of which
retails for about $30.

Word-processing functions

So far, the Typestar 6 might not
sound much different from a stan-
dard memory typewriter. Its word-
processing functions are what dis-
tinguish it. For example, it can
center a line of text between the
current margins, or between tabs,
at the touch of a key. You can spec-
ify that your text come out left jus-
tified (with a ragged right margin),
right justified (with a ragged left
margin), or fully justified (both
margins even). In addition to set-
ting the usual tabs and margins,
the Typestar 6 handles decimal
tabs, allowing you to align col-
umns of numbers easily.

Other parameters you can spec-
ify include line spacing, automatic
underlining, double-width print-
ing, and automatically underlined
double-width printing. You can
set the Typestar 6 up to return the
carriage and feed the paper only
when you press the ReTURN key. Or
you can let the Typestar 6 return

(Continued on page 30)
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Igok') Soldering & Desoldering Tools

DESOLDERING STATIONS

SA-150 Variable Temp. $364.00
SA-100 Fixed Temp $309.00

Compact, lightweight desoldering sta-
tion with self-contained, high volume
vacuum pump and variable heat control.
Powerful enough for most difficult thru-
hole and multi-layer applications.
Features pistol-grip handpiece, trigger-
actuated operation, no-clog, straight flow
design, easy collector cleaning and
handy, built-in tool holder. Easily dis-
assembled for service. Supplied with a
039" conical tip, tip-cleaning pin and
spare filters.

$29.90

WB-104-1

WISHBOARD

® 3 bus strips

® 2 sockets

@ 3 binding posts

® Mounted on a 5.9” x 8.7"
Aluminum ground plate

@ 18 14-pin DIP capacity

[ J
o€ PRECISION TRIPLE OUTPUT

POWER SUPPLY

MODEL 1650 $3..l 9.00

® Functions as three separate supplies

® Exclusive tracking circuit

@ Fixed output 5 VDC, 5A

® Two O to 25 VDC outputs at 0.5A

® Fully automatic, current-limited over-
load protection

® + and — terminals of each output are
fully isolated, in all modes

@ All three outputs may be connected in
series or parallel for higher voltage
or current

SOLDERING STATION

SA-3-115 $84.00

Special tip-mounted sensor and sophis-
ticated control circuitry. Temperature
stability within 5% over the range of
100°C to 500°C (200°F to 930°F). For
115 VAC. 50/60 Hz operation; 230 VAC
model also available. Lighted power and
heater indicators, proportional temper-
ature control and temperature indication
meter, iron holder and tip cleaning
sponge standard. Rugged, compact en-
closure. Supplied with special 24 volt, 48
watt, low-leakage iron and SAT-3-01
(1/32 inch) conical tip.

@ WP-707A Dual Output

W $369.00

® Two DC power supplies, 0-25 V, 0-2 A full load
each, or in series to provide 0-50 VDC.

® Two digital voltmeters with range of 99.8 VDC.
May be used to measure DC source voltage or
current (switch selectable).

@ Load regulation .075% max. over full range.

@ Ripple 5mV peak to peak max.

® Automatic short circuit shut down (current
limiting)

LICATEK
DC POWER
SUPPLY

$135.00
MODEL 30-3/0- 30 VDC/0-3A

$19.95

DIGITAL LOGIC PROBE

® Use to 50 ns. 10 MHz

@ Circuit powered, portable

@ Compatible with most logic families

CALL US TOLL FREE

1-800-732-3457

IN CALIFORNIA TOLL FREE

1-800-272-4225

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

W Master Charge ADD FOR SHIPPING AND INSURANCE
W VISA®COD 30 10 $25000 $4.50
& Monay Ordar = 5261 00 (o $60000 3650
® Creck = $501,00 to $74000 5850
$751.00 10 31000 $1250
over $1000 00 $1500

Prices subject to change without notice,

ljg-‘ ) Il'

Instruments Corporaton
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Instruments Corporation

SPECIAL SALE ON LEADER SCOPES

LBO 524L DC to 40 MHz

The LBO-524L is designedto meetabroad range
of applications in design, testing and servicing of
both analog and digital circuits and equipment.
Its large 8x10 cm PDA CRT provides sharp, bright
displays even at highest sweep rates. Compre-
hensive triggering controls including holdoff,
alternate triggering and delayed sweep triggered
functions permit stable displays for even the
most complex signals. With 0.5 millivolt sensi-
tivity, extremely low-level signals can easily be
observed. A channel 1 output is available on the
rear panel to drive otherless sensitive instruments
such as afrequency counterwith an inputlevel as
low as 500 microvolts. The dual time base permits
accurate observation and time interval measure-
ments of complex waveforms.

$749.00

LBO-516 DC to 100 MHz

The LBO-516 is an economical 100-MHz, 3-
channel, alternate time base oscilloscope. It has
all of the important features that are expected in
a 100-MHz oscilloscope such as full front panel
operation, alternate triggering for simultaneous
view of asynchronous signals and independent
or simultaneous display of main and delayed time
bases. The bright 20-kV PDA CRT and 0.5mV
sensitivity permit sharp, bright displays of even
those normally tough to see critical signals.
Eight trace capability is possible by displaying
main and delayed versions of CH-1, CH-2, CH-3,
and CH-1+CH-2. Also included are comprehen-
sive triggering facilities with video sync separators,
variable trigger holdoff, excellent trigger sensi-
tivity and more.

$1195.00

Lo — . -
.'9- . .O -u.
- i_ﬁ 1 .Y ‘
24 N
ESLany sm 7 N

LBO-514A DC to 15 MHz

The LBO-514A is a compact 5-inch oscilloscope
that offers maximum performance at low cost.
Equipped with both vertical and horizontal magni-
fiers, it has 1-mV sensitivity with X5 magnification
and a maximum sweep speed of 0.1 us/cm (0.2
s/cm to 0.5 usec in 18 calibrated steps plus X5
magnification). The LBO-514A provides both chop
and alternate dual trace displays.

$447.00

Ask about Leader’s Video and
RF Generators

LofcficlalL

SHOOTER

LOW-COST
EPROM BLASTER

.-M..': R

Ideal for Hobbyists or Light Usage
128K RAM Buffer

Build-In RS-232 Port

Completely Assembled & Tested
Programs 2716 through 27256
Fast Intelligent Algorithm

Works with Any Computer or Dumb
Terminal

Stand-Alone Mode. Copies and Verifies
Upload/Download in Intel/Motorola/
Binary Formats

e 90 Day Warrantee Parts & Labor

oo 009 0®

$395.00

INDUSTRIAL
MODEL

WODEL TH/2T $97.50

e Erases 15 EPROMSs in 20-30 Minutes

o Rugged 60 Minute Auto Shut-Off Timer
and Safety Interlock

e 5" x 8" Tray with Indicator

e Conductive Pad

e Attrative Steel Enclosure

MODEL T8/1 $49.95

This is a Low Cost Unit Designed in a Two
Part Plastic Case.

This unit erases as many as 8 EPROMS in
15-20 minutes.

CIRCLE 258 ON FREE INFORMATION CARD

CALL US TOLL FREE

1-800-732-3457

IN CALIFORNIA TOLL FREE
1-800-272-4225

B Master Charge

h . .

= VISA B COD $010825000................... 8450
H Money Order $251.00 to $600.00.............86.50
B Check E $501.00 to $750.00.............$8.50

ADD FOR SHIPPING AND INSURANCE

$751.00108$1000..............
ovar$1000.00.........ceveenne

Prices subject to change without notice.
RAG ELECTRONICS, INC. / 21418 Parthenia Street/Canoga Park, CA 91304 / 1-818-998-6500
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GLOBAL SPECIALTIES

HANMEL:

H Smith

GIANT 15th ANNIVERSARY SALE!

FLUKE
®

DMM Accessories

$89.00

801-600 AC Current Probe
<1000 transformer. Features large jaw
opening for industrial use.

Accuracy: +3%

Range: 1A to 600A 30 Hz to 1 kHz
Jaw Opening: 2 inches (50 mm)

$197.00

Y8100 DC/AC Current Probe
Uses Hall-effect to measure dc or ac
current without electrical contact. Battery
powered. Two ranges, 20A and 200A
Accuracy: £2% of range (dc to 200 Hz)
Range: to 200A and 1 kHz

Jaw Opening: 0.75 inch (19 mm)

85 RF Probe

Accuracy: 0.5 dB above 0.5V
Range: 100 kHz to 500 MHz
Input Level: 0.25V to 30V rms

$76.50

Fluke’s 80TK plug-in thermocouple
accessory converts virtuallyany DMM with
standard banana plug inputs in a con-
venient, easy to use temperature measur-
ing device.

80TK SPECIFICATIONS
Temperature Measurement Range
—50 to 1000°C

—58 to 1832°F

Battery Life: 1600 Hours (9V)

$72.00

80K-40 High Voltage Probe
(+1000 resistive divider).

Accuracy: £2%, 20 kV to 30 kV

Range: to 40,000V dc or peak ac (60 Hz)

o=
!
Cat |

|

Audio Sine/Square
Wave Generator

e Distortion from <.05% LAG 120B
e 10 Hz to 1 MHz
e 3V 60092 $259.95
FUNCTION
GENERATOR
MODEL 3010 $189.00

@ Sine, square and triangle output

@ Variable and fixed TTL outputs

® 0.1 Hz to 1 MHz in six ranges

® Typical distortion under 0.5% from 1 Hz
to 100 kHz

@ Variable DC offset

@ VCO input for sweep tests

MULTI-
FUNCTION
COUNTER
MODEL WD-755

@ 5 Hz to 125 MHz

® 8 Digit LED Display
® Period Measurement 5 Hz to 2 MHz

® Totalizes to 99,999,999 Plus Overflow
® Frequency Ratio Mode

@ Time Interval Mode

@ Switchable Attenuator & Low Pass Filter

$248.00

ESCORT DMM’s & Capacitance Meter

MODEL EDM 1116A

4',-Digit
Multimeter
MODEL EDM 1346A

$189.00

@ Audible Continuity Testing

$89.00
@ 0.5 basic DC accuracy
® AC/DC 200mV, 2V, 200V, 1000V
® AC/DC 2mA, 20mA, 200mA, 10A
® 20042, 2kS2, 200k£2, 2M£2, 20MS2
® 2nF, 20nF, 200nF, 2uF, 20uF
® Diode Testing
® hFe Testing

e Diode Testing
e Data Hold

DC Voltage: 200mV-1000V +(0.05%rdg + 3dgt)

AC Voltage: (True RMS - 200 mV-200V @45Hz-1KHz +(0.75%rdg + 10dat)
DC Current: 2A-10A £(0.75%rdg + 3dgt)
AC Current: (True RMS / 20mA - 200mA @45Hz-400Hz +(0.75%rdg + 10dgt)
Resistance: 2K2-200K$2+(0.1%rdg + 3dgt)

i ESCORT

h 314 Digit
——== Capacitance Meter

Range: 200PF - 20mF
MODEL EDC110A $89.00
Accuracy:

20PF-20uF +(0.5%rdg+1dgt+0.5PF)
200uF +(1.0%rdg+1dgt)
2000uF-20mF +(2.0% rdg+ 1dgt)

HITACHI

Hitachi Denshi. Ltd

® Audible Continuity Testing CIRCLE 258 ON FREE INFORMATION CARD

Frequency: 20KHz-200KHz (0.5%rdg + 3dgt)

e

WAYNE KERH
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the carriage for you automatically
when you approach the end of a
line. How do you know when
you're nearing the end of the line?
The Typestar 6 allows you to set the
column at which an alarm bell
sounds. Further, the Typestar 6 has
the capability of doing hyphena-
tion. With that feature enabled, as
you approach the end of a line and
press the hyphen key, the type-
writer will automatically print the
hyphen and move to the next line.

As capable as itis, the Typestar 6
does have a few drawbacks. First, it
is slow. An experienced typist can
easily run several lines ahead of
the printhead; and while the mi-
croprocessor is taking care of its
printing chores, the display is up-
dated very slowly.

Another drawback is the type of
paper that mustbe used. Although
you can use inexpensive bond pa-
per for general typing, if you
would like high-quality work, then
you must use special paper avail-
able from Canon that takes advan-
tage of the Typestar 6% special
thermal-transfer printing process.

You should also be aware that
the miniature ribbon cartridges
the Typestar 6 uses are good for
only about 20 pages before print-
ing starts to fade. On the other
hand, the ribbons are quite inex-
pensive—about $2.00.

It would be nice if the unit could
be used as a computer printer.
(After all, its 26 x 34-dot-matrix
printhead is capable of producing
nicer output than just about any
printer in its price class.) Unfor-
tunately, as no computer interface
has been provided, thatis not easi-
ly done.

The documentation is very
good. It is written in clear, reada-
ble language, and is printed on
high-quality stock. It quickly takes
you through the basic operation of
the typewriter, and gives you a
good understanding of how to use
and get the most from its many
advanced capabilities.

The Canon Typestar 6 retails for
$299.95; for more information on
that product contact Canon USA,
One Canon Plaza, Lake Success,
NY, 11042. R-E

Fluke 80TK
Thermocouple Converter

Use your DMM to measure
temperature.

CIRCLE 6 ON FREE INFORMATION CARD

A PRECISION DIGITAL THERMOMETER 1S
a vital addition to any laboratory.
But even around the house, there
are a great many instances when it
would be useful to know a tem-
perature with a fair degree of pre-
cision (such as when you are

ChannelPlus actually adds
new channels right to your
existing antenna or cable
wires. Take each of your
video sources; VCRs,
satellite dish, video disk,
computer, color or black
and white camera, video

INTERCONNECT VIDEO WITHOUT SWITCHES

As seen in
POPULAR SCIENCE
and VIDED MAGAZINE.

game, etc. and connect
them to ChannelPlus.
If you are adding:
one video source—

use model H1V—$129.95
two video sources—

use model H2V—$199.95

ANTERNA O
CABLE SERVICE

| e

ZATELUTE DOSN

Expiration Date

one video & one pay TV—
use model HRV—$239.95
three video sources—
use model H3V—$269.95

Video source picture quality is often improved because

ChannelPlus uses the direct video and audio outputs. Use
the channel 3 or 4 output from pay TV sources.

fa—]

EXITTING WIRING

Please charge my D\hsa

This versatile soldering system can be tailored to fit most job re-
quirements. The variable temperature range of the 9900 system is
450°F to 850°F. The power base can utilize either a micro-sized
or macro-sized [ron. The system's versatility is easy to use

uncanR
Electronic
Soldering
System

» Electronic Control

* 24 Volt at the
Handle

(model 9910)

SEND NOW FOR YOUR FREE COPY OF
THE NEW JENKS ELECTRONICS CATALOG!

Please send the indicated materials:

O Ungar soldering station with power base and micro-size iron

$87.00

o Ungar soldering station with power base and macro-size iron
(model 9920) $93.00

O Ungar soldering station with power base, micro-size and

$124.94

O FREE WS JENKS ELECTRONICS CATALOG

o Check/Money Order O MasterCard O VISA O American Express

Exp.

I
:
|
-3 ||
|
|
|
|

macro-size irons

[ ien

| OFTVs Card No.
|5 D Signature

- Name
v
—————————————— | Address
DMasIercard City

State Zip

Signature

VA residents add 4% tax; DC residents add 6% tax; MD residents add 5% tax

Card Number

1484 North Kraemer Bivd,, Suite 382
Placentia, CA 92670 = 714-680-0645
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1

i i
: WS JENKS & Son g-:

|

Toll-Free Order Line
L‘I -800-638-6405

2024 West Virginia Ave. NE
Washington DC 20002
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checking your stove, refrigerator,
or heating system.) However, a
precision digital thermometer can
cost in excess of a few hundred
dollars. That’s quite a sum to pay
when you consider that if you own
a DMM, you already own a much
of the circuitry in such a ther-
mometer.

Fluke (PO Box C9090, Everett,
WA 98206) has recently introduced
alow-costalternative. Itis the 80TK
thermocouple converter. That de-
vice takes the output of a K-type
thermocouple and converts it so
that it can be fed to a standard
hand-held or bench-type DMM.
(If you are unfamiliar with ther-
mocouples, see “Making Mea-
surements Electronically” in the
May 1984 issue of Radio-Elec-
tronics. That article includes infor-
mation on thermocouples, their
ratings, and how they are used.)

The 80TK

The 80TK converts the output of
a k-type thermocouple into a 1-
millivolt-per-degree signal that can
be input directly to a DMM. The
temperature can be read from the
DMM’s display, with a resolution
as high as 0.1 degree. Of course,
the level of resolution will depend
on the voltage scale that the meter
is set on (of course, higher tem-
peratures will require use of a
higher scale).

Temperatures can be measured
in either degrees Celsius or Fahr-
enheit. The temperature scale is
switch-selectable from the front of
the converter. As that is the only
control on the unit, the same
switch is used to turn the 807K on
and off.

Using the converter is very sim-
ple. The unit is plugged into a
DMM, and, in turn, a thermocou-
ple is plugged into the converter.
The converter and DMM are
turned on, the thermocouple is
exposed to whatever it is you want
to measure, and the temperature
is displayed on the DMM’s read-
out.

The converter itself is light-
weight, weighing in at just 4.5
ounces. It's overall length, includ-
ing the banana-plug outputs, is
just 4% inches. The banana plugs
are spaced % inches apart, so the
unit can be plugged directly into
any DMM that adheres to that

FLUKE

o4 PRECISION

El EATDMAAMMIACS A/,
NI,y 11,

New and Used Electronic Test Equipment
Sales ® Service ® Rental ® Leasing
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Hitachi Denshi, Ltd.

@HlTACHl

CCTV Cameras & Monitors

MODEL KP-120

Meet the new generation of TV
cameras that brim with useful features,
thanks to the MOS solid-state imaging
devices.

-

Compact size and light weight

Long life and high reliability

Extreme low-light handling capabilities
No geometric distortion

Reduced lag and no sticking
Excellent immunity to vibration and
shock

No effects of magnetic fields
Sensitive to near-infrared

oo o000

MODEL KP-120 Camera Head

Lenses available

$775.00

MODEL HV-720

® Owing to the use of an automatic
sensitivity adjusting circuit, the only
necessary camera operation is
focusing

e A white suppressor circuit ensures
faithful reproduction on the video
monitor, even for subjects with stong
contrast.

@ Camera mounting screws are
provided at the top and bottom of the
camera, facilitating mounting of the
camera.

e Switchover to external synchroniza-
tion takes place automatically when
an external drive signal is input, hence
no switch operation is necessary.*

e Synchronizing System: Line-lock 2:1
interlace.

@ Pick-up tube: Vidicon tube.

® Includes 16mm f1.6 lens

MODEL HV-720 $144.00
*MODEL HV-730 $199.00
B&W MONITORS VM-900A  9"/500 line/video loop $126.00
VM-910  9"/500 line/video loop/ $164.00
DC restoration/rack
mountable
VM-906 9/700 line/video loop/ $210.00
DC restoration/rack
mountable
VM-129 12"/700 line/video loop/ $276.00
DC restoration
VM-173 17"/700 line/video loop/ $312.00
DC restoration
@A G Used Equipment Sale List
Manufacturer Model Description Price
Hewilett Packard 1417/8552B Display Storage $13,500.00
W/B555A Plug-In
Hewlett Packard 1417/8552B Display Storage 11,000.00
W/8554B Plug-In
Hewlett Packard 141T/8552B Display Storage 9,500.00
W/85538B Plug-in
Tektronix 4658 Oscilloscope 2,100.00
Tektronix 2445 Oscilloscope 3,000.00
Tektronix 2215 Oscilloscope 1,300.00
Hewlett Packard B8640B Signal Generator 9,000.00
Option 001 & 003
Hewlett Packard 6268A Power Supply 1,000.00
Hewlett Packard B8614A Signal Generator 3,000.00
Hewlett Packard 100CD Oscillator 250.00
AUL Instruments ME 30/U Millaterized HP 400 E 200.00
Hewlett Packard 6068 Signal Generator 1,000.00
Hewlett Packard B60BE/F Signal Generator 1,500.00
Hewlett Packard 1740A Oscilloscope 1,500.00
Hewlett Packard 334A Distortion Analyzer 1,300.00
Above equipment sold with 120 day warrantee parts and labor
CALL US TOLL FREE ::;u-rg:;l:o . g?:‘c;:::ﬁmﬁmu msum’:g
At = - | Monay Order ] 325100 to $60000 3650
1 R00 T Re 307 et -
1-800-272-4225 o e

Prices subject to change withoul notice.

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

HITACHI

Hitachi Denshi, Ltd

[ arm,

mmn\enif,!;ctoor.n.m




RADIO-ELECTRONICS

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
$30 an hour
and more!

i Learn at home in spare time.
¥ No previous experience needed.
. = TERERYY
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!

r-- ------------ L BN N N ] --1
1 COMMAND PRODUCTIONS
I FCC LICENSE TRAINING, Dept. 90 1
: P.0. Box 2223, San Francisco, CA 94126 :
§ Please rush FREE details immediately! ]
I NAME 1
: ADDRESS :
L oy STATE____ ZIP

spacing for its vand coMMoN inp-
uts (as most DMM’s do).

The 80TK is powered by a nine-
volt battery. Estimated battery life
is claimed to be 1600 hours by the
manufacturer.

Fluke

OVERALL
PRICE

Thermocouples

The unit is supplied with a gen-
eral-purpose bead thermocouple
probe. That probe has a measure-
ment range of —40°C to +260°C
(—40°F to +500°F). In addition
Fluke offers an optional immer-
sion probe for liquids or gels and a
surface probe for direct contact

Call or Write

JAN CRYSTALS
P.O. Box 06017

CRYSTALS Fort
FL 330088017

(813) 936-2397

NG b
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Elecironics

is happy to announce a
new column to serve our
readers. If you have a
question regarding any
area of electronics, ask us!
We'll do our best to find an
answer to your question or,
at least, suggest where
you might find one. Send
your questions to:

Ask Radio-Electronics
200 Park Avenue South
New York, NY 10003

with the surface being measured.

* All of the Fluke probes attach to

the converter via a mini ther-
mocouple connector (sub-
miniature K plug). The unit can
also be used with probes from
other manufacturers that use sim-
ilar thermocouple connectors.

The converter’s specified tem-
perature measurement range is
—50 to +1000°C (—58 to +1832°F).
Accuracy, provided that the
converter is kept within its am-
bient temperature range (0 to
50°C), varies between 0.5% +2°C
(0.5% *=3.6°F) and 2.5% +2°C
(2.5% £3.6°F), depending on the
temperature being measured.

Note that those specifications
refer only to the converter itself.
They do not include the error in-
troduced by either the ther-
mocouple or the DMM.

The documentation supplied
with the unit is brief, but to the
point. It does a good job of de-
scribing how to use the unit effec-
tively. Maintenance, testing, and
calibration information is also
provided, as is a schematic di-
agram and parts list.

While the unit does not have the
accuracy of some of the more ex-
pensive laboratory models, it
should prove more than accurate
enough for most applications. The
80TK thermocouple converter car-
ries a one-year warranty, and sells
for $59.00. R-E

“It looks as if his horizontal hold needs
some adjustng.”



s

When you need to hear the
action from wherever you are,
Regency delivers. Our portable
scanners keep you in touch
with the local news. Whether
it's bank hold ups, three alarm
fires, weather, business,
marine radio, or aircraft calls,
Regency portables bring you
the on the scene action. While
it’s happening from where it's
happening . . . in your
neighborhood.

PROGRAMMABILITY WITH
A CHOICE

Regency offers you two new
exciting keyboard
programmable hand held
scanners. First there's the
HX2000 20 channel, no crystal
scanner. It offers UHF

and VHF ranges with the
important addition of 800 MHz
and aircraft frequencies. And
with features like search and
scan, priority, liquid crystal
display, and selectable search

&
L LS T

nnag

HX2000 HX750
increments, the HX2000 is a
sure winner.

If you don’t need the extended
coverage, there's the HX1000.
It let’s you cover your choice of
over 15,000 frequencies on 30
channels at the touch of your
finger. No crystals are
necessary. Six band coverage,
search and scan, priority
control, and a liquid crystal
display with special
programming messages and
clock are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chassis, the HX1000
is the most rugged and durable
hand held on the market.

CRYSTAL-CLEAR

If you don’t need all the
features of programmables, but
you want the convenience of
portability, we’ve got you
covered. Our two crystal
controlled hand held scanners,
the HX650 and HX750, offer

CIRCLE 278 ON FREE INFORMATION CARD

ever you &

Regency hand

 all the ac Bk

|

HX650

six channels, individual
channel lock outs, LED
channel indicators, step
control, two antennas and an
adaptor/charger. Both cover
VHF high and low, UHF and
“T"" public service bands, with
the HX750 offering the
additional coverage of VHF
aircraft band.

DECIDE FOR YOURSELF

Your Regency Scanner dealer
would be happy to give you a
free demonstration of these
and other new Regency
Scanners. Stop in today. Or,
write Regency Electronics,
7707 Records St., Indpls., IN
46226.

8
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ELECTRONICS, INC.
7707 Records Street
Indianapolis, IN 46226

G861 HIGW3IAON
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IF YOU WANT TO GE1
YOUHAVETO GET INTC

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

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 accepis
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.

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

IBM
Compatible

The NTS/HEATH HS-151 PC completed, inciu
monitor and full-function keyboard with calct
style keypad, and typewriter format.



NTO PC SERVICING
A\ MICROCOMPUTER
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Installing the disk-drive in the PC is one of the final stages in the assembly of the
microcomputer. Learning the use of test equipment to check circuits is an integral part
of the training which, with field experience, develops invaluable career skills.

_"4

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.

TV & Radio Servicing 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.

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
electronics in many of its aspects including
radio receivers, solid state devices, and
electronic components.

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training
practical and career oriented. Texts and
lessons have been tested in our Resident
School in Los Angeles to assure home study
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 slating
the course you are Interested in. A FREE color catalog with all
details will be sent fo 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

G861 HIEW3IAON
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DIGITAL STORAGE OS-
CILLOSCOPES, models 2220, 2230
and 2430 offer high speed in porta-
ble packages. The top-of-the-line
model 2430 has a digitizing speed
of 100 million samples per second,
a bandwidth of 150 Mhz, and can
catch glitches as narrow as 2 nsec.
The 2430 has two CCD’s (Charge
Coupled Devices) for simulta-
neous dual-channel signal acquisi-
tion. Its extensive trigger ca-
pabilities include time-and event-
delay, combination, variable hold-
off, auto-level, etc.

A special patented feature,
“save-on-delta,” allows the 2430 to
compare incoming waveforms
with a previously stored reference,
and save the incoming wave if it
differs from the reference. That
makes the unit ideal for “babysit-
ting” applications. The 2430 can
store as many as six waveforms

after power is removed. The 2430
comes standard with a GPIB inter-
face, through which it may be pro-
grammed. The unit may also be
programmed using menus se-
lected through five front-panel
pushbuttons.

Models 2230 and 2220 offer sim-
ilar capabilities at lesser speeds:
100 MHz and 60 MHz, respectively.
Both models offer digitizing
speeds of 20 million samples per
second, glitch-capture speeds of
100 nsec, and optional GPIB and
RS232C interface modules.

Models 2240 and 2230 allow the
user to position cursors on the
screen to read out delta-time, in-
verse of delta-time (frequency)
and delta-volts. The 2240 lists for
$8900; the 2230 lists for $5150; and
the 2220 lists for $4150.—Tektronix,
Inc., P. O. Box 500, Beaverton, OR
97077.

RADIO-ELECTRONICS

(%]
[=-]

STEREQ SATELLITE RECEIVER, the
model SR3500, uses a block down-
converter instead of the usual sin-
gle conversion type. The block
system ensures a clean, crisp pic-
ture, and allows the user to install
a multiple-receiver system. The
unit can also receive stereo broad-
casts in either the discrete or ma-
trix mode.

CIRCLE 22 ON FREE INFORMATION CARD

Other features include signal
strength and tuning meters, built-
in Chaparral Polarotor 1 polarity
control, channel 2 or 3 RF modu-
lator, and a contemporary design
with simulated woodgrain cab-
inet. An A/B switch, compatible
with the Regency SR5000 block
system, is also available for dual
feed installations. The model
SR3500 is priced at $599.95.—Re-
gency Electronics, Inc., 7707 Rec-
ords Street, Indianapolis, IN
46226-9989.

MULTI-COUNTER, model WD-757,
is capable of frequency, period, to-
talize, ratio, and time-interval
measurements. It achieves
+0.003% accuracy and +.002%
stability tolerance through a com-
bination of CMOS, TTL, low-
power Schottky, and LS| tech-

CIRCLE 23 ON FREE INFORMATION CARD

nology. It is equipped with three
inputs and a switchable attenuator
to reduce high-amplitude signals
by a factor of 10. A switchable
lowpass filter has a cutoff frequen-
cy of 10 MHz.

The model WD-757 has a sug-
gested list price of $479.00—VIZ
Test Equipment, 335 East Price
Street, Philadelphia, PA 19144.

PROBE, model IR-10, is a non-con-
tact, infrared temperature probe.
The model IR-10 converts a Simp-
son (or other) DMM or VOM to a



ADVANCE ELECTRONICS
IS PROUD TO ANNOUNCE
.e.':.'.f.men Industrial " FASY 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 RES EASY B.O.B.
: Model 730
Breakout Box, RS 232C

FEATURES:

e Full RS 232C Breakout

e Self-powered

e Sensitive, High Impedance Circuitry

e Dual Pulse Trap

e Control Signal Simulation

@ Convenient Dual-Gender
Connectors

® 49 Probe Points

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

P ¢  THE TEST EQUIPMENT SPECIALISTS |

RS TOLL FREE HOT LIN

== g00-223-0474 ADVi




& PHILIPS WESTON @mumsm

® 0.3% Accuracy

e Manual or
Autorange

* 10A + mA Range
° Beeper

® “Touch-Hold”
Function

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

SALES ENDS NOV. 85

4% DIGIT FLUKE |

MULTIMETERS 7

. Fraﬁuancy measuements to
200KHz
| 534901
i

* dB measurements

* Basic dc accuracy 0.4%; 101V,
10 nA and 10 m() sensitivity

¢ Relative measurements
* True RMS

. MODEL * High-speed Beeper

8060A

[efCerecison EAATSTEN
BREAKS THE PRICE BARRIER

WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES

100 MHz Dual Trace/ $99 5

Dual Time Base
o 1 mV/div sensitivity
® 23 calibrated sweeps
¢ Rectangular CRT with internal Does not include probes
graticule and scale illumination ($60.00 a pair when purchased with scope)
® Signal Delay Line

Model 1580

QUANTITIES ARE LIMITED

>4 PRECISI
it

FLUKE

SERIES
MULTIMETERS

e Analog Display Hota% Knob e Volts AC &

DC e Resistance to » 32 M{2e 10 Amps ¢ Diode
Test e 3200 Counts * Fast Autoranging e Function
Annunciators in Display e Power-Up Self Test

* 2000 + Hour Battery Life w/ Power Down ‘‘Sleep
Mode” e New Test Leads e VDE & UL Approval

and free C70

. 75 holster 73

® 0.5% Accuracy 0.7% Accurac

° ® U y
%&%‘:ghog e Autorange Only

o 10A + 3%0 A * 10 Amp Only
Range

e Beeper

TRANSISTOR
TESTER
521995
MODEL
5208 ML IDE PROSES

® Now with HI/LO Drive * 1mV/division sensitivity to 70

MHz
® Works in-circuit when » 500 4 Vidivision cascade
others won't sensitivity
¢ Four-input operation provides
B |dentifies all three tran-
tri i 4 te input
IStor Teri gger view on 4 separate inputs

* Alternate time base operation

B Random lead connection * Switching power supply delivers

® Audibly and visually in-
dicates GOOD transistor

:— ;;,,; CAPACITANCE METERS

best efficiency and regulation at
520995  $16995
MODEL 830

lowest weight
MODEL 820 I
= Automatically mea-

m Resolves to 0.1pF
sures capacitance m 4 digit easy-to-read

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

® 3' digit LCD display m Overrange Indication




BECKMAN’S CIRCUITMATE °

ALL UNDER $100

AVAILABLE NOW. .

564 95

Circuitmate DM 20—
312-digit, pocket-size
multimeter; 0.8% Vdc
accuracy, diode test,
hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

5799

Circuitmate DM-25—
3% digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
capacitance, continuity
beeper, conductance,

Circuitmate DM-40 —
3%:-digit multimeter;
0.8%

—

369 95

The DM73 is the smallest di Ital
multimeter on the market. )
dc accuracy, Probe-styre design makes it Ideal !
po‘ﬂa‘:ﬂg test aulo-  for taking measurements in hard- (i
to-reach test areas. i3l

SALE

eSmall Size

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

...Quality and Performance

Beckman and 4'- Digits...

*Complete sz
Circuitmate DM 45 — 95 N
3% -g’igit multimeter; $5 9 » Autora nging
0.5% Vdc accuracy, (1L 2 B
diode test,continuit Touch Hold il
bge er, 10 amps A *Audible =
an ranges, auto- J
zero, auto-polarity, S 95 continuity !
auto-decimal checking } }Jﬂ
1ne DM 77 gives you f ;—l
the canvenience of - ‘.'\i
autoranging plus 10 |
SUPER REBATES
measurement i

N B& K SCUPES capability. You simply B
select the function gl
Myc)u want, and the oty
CALL NOW 77 automatically o

sets the required i
range. " &
3

= e 4

|-

b |

| ¥
True RMS : 3 a’ll
$239 | | :j.
$31995 MODEL  $33095 wmoveLteso W
AVAILABLE NOWI I I * Functlons as three separate L '\, |

= |solated 0-50VDC, continuously supplies 1
EQE,.,C-,HK_ ?: :;Ju?;:l'é varlable; 0-2A in four ranges « Exclusive tracking circuit :-%
4% DMM w1 year * Fully automatic shutdown, « Flxed output 5VDC, 5A !
calibrated cycle at adjustable current limit + Two 0 to 25VDC outputs at 0.5A -'t:‘\‘"
a 3% digit price. = Perfact for solid state servicing s Fullv sutomatio outtentlimited g

Beckman $39
Circuit-mate in stock now
DM10 Model DM 10B
with Beeper $4995
r =Y NE
- JOLL FREE HOT "'47
800-223-0
212-730-7030
26 WEST 46th STREET, NEW YORK, N.Y. 10036

overload protection

Lim el S

FUNCTION GENERATORS
MODEL $32095

$19995 sweep FuNcTiON 3

| « Four instruments In one packa
f + Sine, square and triangle output — sweep generator, iunc‘t’im s i
+ Variable and fixed TTL outputs gommor. pulse generator, tone- 4 :
0.1 Hz to 1MHz In six ranges urst generator .
s Push button range and function  * Covers 0.02Hz-2MHz '
selection * 1000:1 tuning range
= Typical sine wave distortion * Low-distortion high-accuracy
under 0.5% from 1 Hz to 100kHz outputs
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a mini-scope
with the
features
most wanted
by field
engineers!

B&K-PRECISION MODEL 1420 $825

This 15MHz dual-trace mini-scope

was designed by B&K-PRECISION
engineers to respond to the special needs
of field engineers...amini-scope with
lab-scope features.

It easily fits into a standard attache
case with plenty of storage room for
a DMM, tools and accessories. The
1420 can be powered from the AC line,
10-16VDC or an optional internal
battery pack.

The rugged 1420 features dual-trace
operation and an honest 15MHz re-
sponse, with useful response beyond
20MHz. An efficient rectangular CRT
displays waveforms with good read-
ability under all field service conditions.

There is no sacrifice of features or
performance for compact size. The 1420
has 18 sweep ranges from 1 uS/div. to
0.5S5/div. in a 1-2-5 sequence; variable
between ranges. Sweep magnification
is X10, extending the maximum sweep
rate ta 100nS/div. For use with computer
terminals or video circuits, a video sync
separator is built in. Automatic selection
of chop and alternate sweep modes is
provided, as is front-panel X-Y operation.

The Model 1420 measures only 4.5 X
8.5 X 12", weighs 7.75 Ibs., with batteries
and comes with two 10:1 probes.

For complete specifications contact your
local distributor or call B&K-PRECISION.

o€ PRECISION

DYNASCAN

CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 = 312/889-9087

International Sales, 8480 W, Cortland 5t.. Chicago. IL 80835

South and Central American Sales,
Empire Exporters, Plainview. NY 11803

Canadlan Sales; Atlas Electronics, Ontario

CIRCLE 77 ON FREE INFORMATION CARD

direct reading, non-contact tem-
perature tester. It can be used to
measure the temperature of haz-
ardous materials, fragile objects,
live circuits, rough or uneven sur-
faces, or moving objects. It does
not affect the temperature of the
object under test.

CIRCLE 24 ON FREE INFORMATION CARD

Probe size is 1.4 inches in diame-
ter X 5.4 inches long, with a 36-
inch (uncoiled) cord. The elec-
tronic control unit is 2.5 x 1.2 X
4.5-inches. A single 9-volt alkaline
battery provides up to 6 months of
typical (>100 hours continuous)
operation. The model IR-10 is
priced at $395.00.—Simpson Elec-
tric Company, 853 Dundee Ave.,
Elgin, IL 60120.

AM/FM CASSETTE PLAYERS,CAR
335, CAR 362, and CAR 372
(shown) are auto-reverse, AM/FM
stereo cassette players.

The analog CAR 335 features
auto-reverse, a fader, preamp out-
puts, night illumination, metal
tape equalization, auto eject, a
DIN-size chassis, and an output of
four watts per channel with no
more than 1% THD. It is priced at
$149.95.

Both the CAR 362 and the CAR
372 feature a liquid-crystal display
with a clock, digital AM/FM tuners
with six AM and six FM station

CIRCLE 25 ON FREE INFORMATION CARD

memories, auto-reverse, fader,
night illumination, auto seek, pre-
amp outputs, metal tape equaliza-
tion, automatic pinch roller retrac-
tion, locking fast forward and
rewind, power-antenna leads, and
a DIN chassis size.

The CAR 3562 has a single tone
control and an output of four watts
per channel, with no more than1%
THD. It is priced at $239.95.

The CAR 372 features, as well,
Dolby noise reduction, separate
bass and treble controls, and an
output of 10 watts per channel with
no more than 1% THD. It is priced
at $299.95.

Marantz also offers a mobile
power amplifier, model SA402,
featuring an output of 40 watts per
channel at 10% THD and 30 watts
per channel at 1% THD, high and
low level inputs, adjustable gain
controls, integral heat-sink cool-
ing, and remote on/off sensing. It
is priced at $99.95.—Marantz,
20525 Nordhoff St.,Chatsworth,
CA 91311,

SOLDERLESS BREADBOARD,the
ACE 118, features four binding
posts, something usually found on
much larger boards. The four stan-
dard five-way posts, attached to
the base plate, make convenient
connections to power supplies,
signal generators, or other exter-
nal exquipment.

CIRCLE 26 ON FREE INFORMATION CARD

The ACE 718 has 1280 terminal tie
points. Up to 18 14-pin DIPS or 16
16-pin DIPS can be used on the
breadboard. Included are 544 dis-
tribution tie points, which can be
used to offer such functions as
voltage and ground buses, reset
and clock lines, etc. The ACE 118
accepts all DIP sizes, as well as a
wide variety of discreet compo-
nents. It has a suggested retail

continued on page 112
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More than just a catalog, a trustworthy guide to what's new in electronics and computers. steathkiy

News about important product innovations is packed
into every page of the quarterly, full-color Heathkit i
catalog. Ever since radio became electronics, the il- | Heath Comban
lustrated Heathkit Catalog has been a guide to new Degt 020.554" 4
and exciting kit products for people like you to build.

Enjoy and learn from them, while saving money in the
process. What sets the Heathkit catalog apart is its
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tion to help make your buying decisions easy.

All you have to do is fill out the coupon to get your copy
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Super Disk
Diskettes

Now...Diskettes you can
swear by, not swear at.

Lucky for you, the diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
as good, and some youwouldn't think of trusting with even
one byte of your valuable data. Sadly, some manufacturers
have put their profit motive ahead of creating quality
products. This has resulted in an abundance of low quality
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality diskettes required the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals decided to
start a new company to give you a new and better diskette.
They called this product the Super Disk diskette, and you're
going tolove them. Now you have a product you can swear by,
not swear at.

HOWTHEY MADETHE BESTDISKETTES EVEN BETTER
The management of Super Disk diskettes then hired all the
top brains in the diskette industry to make the Super Disk
product. Then these top bananas (sometimes called floppy
freaks) created a new standard of diskette quality and
reliability. To learn the “manufacturing secrets” of the top
diskette makers, they've also hired the remaining “magnetic
media moguls” from competitors around the world. Then all
these world class, top-dollar engineers, physicists, research
scientists and production experts (if they've missed you, send
in your resume to Super Disk) were given one directive...to
pool all their manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight tolerances and
superb dependability when you use Super Disk diskettes. If
all this manufacturing mumbo-jumbo doesr't impress you,
we're sure that at least one of these other benefits from using
Super Disk diskettes will:

1. TOTAL SURFACE TESTING - For maximum reliability, and to lessen the likelihood of
disk errors, all diskettes must be totally surface tested. At Super Disk, each diskette is
100% surface tested. Super Disk is so picky in their tésting, they even test the tracks that
are in between the regular tracks.

2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your
computer, it must be compatable physically. Super Disk has an entire line of 5%-inch
diskettes for your computer.

3. SPECIALLY LUBRICATED DISK - Super Disk uses a special oxide lubricant which is
added to the base media in the production of their diskettes. This gives you a better disk
drive head to media contact and longer head and disk life.

4. HIGH TEMPERATURE/LOW-MARRING JACKET - A unique high temperature and
low-marring vinyl jacket allows use of their product where other diskettes won't work. This
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket
5. REINFORCED HUB RINGS - Standard on all Super Disk mini-disks, to strengthen the
center hub hole. This increases the life of the disk to save you money and increase overall
diskette reliability.

8.DISK DURABILITY - Super Disk diskettes will beat all industry standards for reliability
since they will give you more than 75% of the original signal amplitude remaining even
after an average (Weibul B-50) of 30 million passes. They are compatible with all industry
specifications as established by ANSI, ECMA, ISO, IBM and JIS.

7. CUSTOMERORIENTED PACKAGING - All Super Disk disks are packaged 10 disks ta
acartonand 10 cartons to a case. The economy bulk packis packaged 100 disksto a case
without envelopes or labels.

8. LIFETIME WARRANTY - If all else fails, remember, all disks made by Super Disk Inc.,
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications,
Super Disk Inc. will replace them under the terms of the Super Disk warranty.

9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error-
free disks are yours without the high cost.

Order toll free 800-USA-DISK

NOW...NAME BRAND QUALITY AT SUPER CE PRICES

Now, you can buy Super Disk brand diskettes directly from Communi-
cations Electronics at prices less than “unbranded” generic diskettes.
Your data is valuable, so why take chances using a diskette that could
be so unreliable that the manufacturer refuses to put their name onit.
To save you even more, we also offer Super Disk bulk product where
100 diskettes are packed inthe same box without envelopes or labels.
Since we save packaging costs, these savings are passed on to you.
Diskette envelopes are also available from us. These super strong and
tear resistant Tyvek® envelopes are only $15.00 per 100 pack or
$160.00 per 2,000 pack. Use order # TE-5 and specify quantity of 5"
diskette envelopes.

QUANTITY DISCOUNTS AVAILABLE

Ourdiskettes are packed 10 disks toacarton and 10 cartons to acase.
The economy bulk pack is packaged 100 disks to a case without
envelopes or labels. Please order only in increments of 100 units for
quantity 100 pricing. With the exception of bulk pack, we are also
willing to accommodate your smaller orders. Quantities less than 100
units are available in increments of 10 units at a 20% surcharge above
our 100 unit price. Quantity discounts are also available. Order 200
or more disks at the same time and deduct 1%; 300 or more saves you
2%; 400 or more saves 3%; 500 or more saves 4%; 1,000 or more saves
5%; 2,000 or more saves 6%; 3,000 or more saves 7%, 5,000 or more
savesB8%, 7,500 ormore saves 9% and 10,000 or more disks earns you
a 10% discount off our super low quantity 100 price. Almost all our
diskettes are immediately available from Super Disk. Our efficient
warehouse facilities are equipped to help us get you the quality
product you need, when you need it.

Super Disk
SAVE ON SUPER DISK™ DISKETTES 100 price
Product Description Part # per disc ($)

5%" SSSD Soft Sector w/Hub Ring 6431-ZJ 0.74
5%" Same as above, but bulk pack w/o envelope 6437-ZJ 0.54
5% SSDD Soft Sector w/Hub Ring 6481-ZJ 0.84
5%' Same as above, but bulk pack w/o envelope 6487-ZJ 0.64
5% DSDD Soft Sector w/Hub Ring 6491-ZJ 0.94
5%" Same as above. but bulk pack w/o envelope 6497-ZJ 0.74
5%" DSQD Soft Sector w/Hub Ring (96 TPI) 6501-ZJ 1.49

S55D = Single Sided Single Density; SS0D = Single Sided Double Density;
DSDD= Double Sided Double Density, DSQD = Double Sided Quad Density.
TPl = Tracks perinch.

BUYYOURDISKETTES FROMCE WITH CONFIDENCE

Togetthefastest delivery of yourdiskettes, phone yourorderdirectlyto
our order desk and charge it to your credit card. Written purchase
orders are accepted from approved government agencies and most
well rated firms at a 10% surcharge for net 10 billing. For maximum
savings, your order should be prepaid. All sales are subject to
availability, acceptance and verification. All sales are final. All prices
are in U.S. dollars. Prices, terms and specifications are subject to
change without notice. A$5.00 additional handling fee will be charged
forall orders with a merchandise total under $50.00. All shipments are
F.O.B. CEwarehousein Ann Arbor, Michigan. COD terms are available,
in U.S. UPS areas for $5.00 extra, and are payable with cash or
certified check. Michigan residents add 4% sales tax.

For shipping charges add $6.00 per 100 diskettes and/or any
fraction of 100 5%-inch diskettes for U.P.S. ground shipping and
handlingin the continental U.S. For 1,000 or more disks shipped to the
continental U.S., shipping charges are $3.00 per hundred diskettes.
UPS 2nd day air rates are three times continental U.S. rates. For
Canada, Puerto Rico, Hawaii, Alaska, or APO/FPQdelivery, shippingis
three times the continental U.S. rate.

Mail orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a
Visa or Master Card, you may call and place a credit card
order. Order toll-free in the U.S. Dial 800-USA-DISK. In
Canada, order toll-free by calling 800-CA1-DISK. If you are
outside the U.S. or in Michigan dial 313-973-8888. Telex
anytime 810-223-2422. Orderyour Super Disk diskettes now.

Copyrnight & 1985 Communications Electronics Inc Ad #080185-ZJ
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VIDEO TITLER

Now you can superimpose
titles and computer graphics
on video images!

JACK FLACK

HAVE YOU EVER WANTED TO ADD TITLES TO SOME OF YOUR VCR RECORDINGS? WHILE THERE ARE MANY
titlers commercially available that let you liven up your video presentations by adding characters. they
do so at the expense of the video image. But the titler we’ll describe will change all that. It lets you
superimpose characters directly on the video image from a VCR, video camera, videodisk player. or
even an over-the-air broadcast!

If characters aren’t enough for your needs. the titler can be interfaced with a home computer such as
the IBM PC, TRS-80 Color
Computer, Commodore 64, or
Apple II to allow you to superim-
- . pose computer-generated graph-
e e e s 1) ics or even real-time animation

on a standard video signal.
: Even with the current *video
Radio- : boom,” a device such as this has

- : : .

Eleetronles not been avzula_hlc c:unnnmytally
to the home video enthusiast—
until now. Why not? After all, the

BUILD THI S networks and even local televi-

VIDEO TITL ER sion station have had expensive

¥ computer-based character gener-
i ators for over 10 years.

Unlike audio, video signals
are very complex: they must con-
tain synchronizing, color, detail,
and other information necessary
to generate a television picture.
And to superimpose one video
image on top of another, both
signals must be synchronized.
The difficulty in doing that—Dbe-
cause there are no LSI IC’s avail-
able to do it—is apparently what
has kept a product like our titler
off the market...until now.

The video titler uses
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Motorola’s 6809 microprocessor and
Texas Instruments’ TMS9128 VDP (Vid-
eo Display Processor. The VDP performs
most of the functions needed to generate
computer images. It provides: refresh for
16K dynamic video RAM’'s.
asynchronous bi-directional data transfer
to internal registers and video RAM.
256 % 192-pixel resolution, 16 colors. up
to 32 separate movable objects called
sprites. and—most important for super-
imposition—the ability to be syn-
chronized (gen-locked) with an external
video signal.

Before we go any further in our descrip-
tion of how the video titler works, we
should review some of the fundamentals
of video and television.

== RETRAGE

EVEN FRAME
ACTIVE LINES

0DD FRAME
ACTIVE LINES

FIG.1—THE NTSC VIDEO FIELD consists of two
frames, which combine for a total of 525 hori-
zontal lines.

Background on video

The standards for television in the U.S.
were adopted during the 1940’s for black-
and-white TV and enhanced in the early
1950°s to provide for color. The group of
industry representatives responsible for
these standards was the National Televi-
sion Systems Committee (NTSC).

The NTSC standards call for a raster
(which is the pattern of scanning lines on a
TV picture tube when no signal is being
received) of 525 horizontal lines. The
raster frame of 525 lines consists of 2
fields. usually referred to as the odd and
even fields. Each field therefore consists
of 262.5 horizontal lines. See Fig. 1.

To generate the frame, all the odd lines
from the top of the screen to the bottom
are scanned first (making up the odd
field). Then the beam is returned to the top
of the screen, and the even lines are then
scanned from the top to the bottom (mak-
ing up the even field). The process of
“weaving together” the odd and even
fields to form araster is called interlacing.

Each field is scanned in 1/60 second. so
each complete frame is repeated at a rate
of 30 frames per second.

The reason that interlaced scanning was
chosen by the NTSC is that it helps to
eliminate flicker by producing a relatively
smooth transition between fields. You can
sometimes observe flicker. which is the

NEGATIVE-GOING
PULSES USED TO
SYNCHRONIZE VDP

HORIZONTAL

ACTIVE
HORIZONTAL

VERTICAL BLANKING INTERVAL

HORIZONTAL EQUALIZING  VERTICAL
SYNC PULSES SYNC
PULSES PULSES

WHITE === f~——————
LUMINANCE —
VO oron
BURST ~a
BLACK ————|-——— =
SYNC - —— %

)
HORIZONTAL
SYNC PULSE

EQUALIZING

PULSES

’_YZEB.S MICROSECONDS

CHROMINANCE

FIG. 2—THE NTSC COMPOSITE VIDEO SIGNAL contains several timing components. For superim-
position it's important that the video titler’s output be synchronized with them. The vertical blanking
pulse is shown in a, and the horizontal sync pulse is shown in b.

slight shifting up and down of images on
the screen. with large white-on-black
characters (or other high-contrast im-
ages). Flicker. which can make it difficult
to read characters. especially small
characters. is the primary reason comput-
er designers chose not to use 30 frame-
per-second interlacing. Home computers
usually operate with 262 horizontal lines
in each field. The beam then traces the
same path 60 times per second. This ap-
proach eliminates flicker: however, it also
reduces the vertical resolution to one half
of the resolution of 525 line interlaced
images.

Composite video

The NTSC composite-video signal that
is used to transmit television picture infor-
mation was also standardized in the 1940’s
and 1950’s. (It is also sometimes referred
to as RS-170). Although the polarity and
peak-to-peak voltage of the composite
video signal is not mentioned in the stan-
dard, the other parts of the waveform are
fixed. Fortunately, the VCR and video
camera industry have standardized the po-
larity and peak-to-peak voltage of the
composite video signals as negative-
going sync and | volt peak-to-peak ampli-
tude (AC) into a 75-ohm impedance.
Make sure that any device you use with
the video titler follows those standards!

Figure 2 shows the composite video
signal. The signal contains timing compo-
nents and picture-definition components.
For superimposing, the timing compo-
nents from the titler’s video signal (the
vertical sync, horizontal sync and color-
burst) must be synchronized with the
those of the external video signal.

The horizontal sync and blanking
pulses keep the TV receiver’s horizontal
scanning in step with that at the transmit-

ter, and cut off the picture tube during
horizontal retrace. The duration of one
horizontal line is 63.5 s, and the blank-
ing pulse interval lasts for about 10 ps.
Thus, the active video portion of one hori-
zontal line that is actually seen lasts for
53.5 ps.

The horizontal sync pulses are about 5
microseconds wide and ride on the blank-
ing pulse pedestal. The colorburst ride
on the back porch of the horizontal blank
ing pulse.

The vertical sync and blanking pulse
must be provided between each field i
ensure that vertical retrace begins at the
proper time. and to hide the visual effect:
of the retrace. The pulse occurs at the enc
of each field. and lasts until vertical re-
trace has ended. Each vertical blanking
interval lasts for between 13 and 21 hori-
zontal lines. (Thus for each frame. 26 tc
42 horizontal lines are lost to vertical
blanking.)

There are three types of pulses riding on
the vertical blanking pulse: equalizing,
vertical-sync, and horizontal sync pulses.
(A colorburst is inserted after each hori-
zontal sync pulse for color signals.)

Note the waveform of the vertical sync
in Fig. 2. Remember that vertical sync
occurs after 262.5 horizontal lines. In
order to maintain horizontal synchroniza-
tion during the vertical sync, vertical ser-
rations are inserted inbetween the vertical
sync pulses and occur at twice the hori-
zontal frequency. The equalizing pulses
before and after the vertical sync also oc-
cur at twice the horizontal frequency. You
will later see that all negative edges of the
equalizing pulses, vertical serrations, and
horizontal sync pulses are used to syn-
chronize the video titler’s horizontal fre-
quency.

The colorburst is the heart of the



color-reproduction process. Although this
precise 3.579545-MHz (referred to as
3.58 MHz) burst appears only for a few
microseconds during the back porch of
the horizontal sync, it is used to generate a
continuous 3.58 MHz sinewave. This
sinewave's frequency and phase is re-
established every active horizontal line
(except during the vertical blanking
period). The way in which the colorburst
is used in the generation of colors will be
discussed later. For now, it’s sufficient to
say that the video titler must synchronize
its color clock to the external colorburst.

SYNC

|

BURST

PORTION OF
COMPOSITE-VIDEO
SIGNAL

PURE

3.579545 MHz [
CHROMA ¢

(INTERNALLY

GENERATED [
BY TV SET) \

Otherwise, images generated by the titler
will appear in a rainbow of random col-
ors.

The luminance represents the black-
and-white picture detail. It basically is the
brightness or degree of white present in
each picture element, without regard to
the color.

The chrominance is the color informa-
tion of the video signal. The chrominance
signal carries the hue and saturation infor-
mation. Figure 3 illustrates how the chro-
minance information is encoded and
decoded.

CHROMINANCE

LUMINANCE
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PASTEL SATURATED
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| P
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FIG. 3—THE CHROMINANCE SIGNAL AND CHROMA SUBCARRIER, which is generated by the TV set
using the colorburst as a reference, are compared to each other. A phage change represents changes

in hue.
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FIG. 4—TIMING SIGNALS USED TO SYNCHRONIZE THE VDP with external horizontal and vertical
timing elements. Shown in a is the external composite-video signal, and in b, the external composite
sync. In ¢, we see the extracted horizontal component. The vertical component is shown in d, and the
recreated horizontal sync is shown in e. Finally, the hybrid pulse used to reset the VDP's horizontal and

vertical counters is shown in f,

The chrominance signal is compared to
the chroma subcarrier, which is internally
generated by the TV set using the color-
burst as a reference sample. Differences
in phase result in different hues. The rela-
tive amplitude of the chrominance with
respect to the chroma subcarrier deter-
mines the saturation of the color. A chro-
minance signal with a small amplitude
will result in a pastel color. On the other
hand, a large amplitude will result in deep
saturated colors.

How the video titler works

Now that we have a basic understand-
ing of the standard video signal, let's look
at how the video titler can superimpose its
video image over an external NTSC com-
posite video signal. Certain conditions
must be met before the two signals can be
mixed. The vertical, horizontal and color
clocks must be synchronized and the am-
plitude and DC level must be matched.

The heart of the video titler is Texas
Instruments’ TMS9128 VDP. The VDP
operates operates with a 10.738635-MHz
clock (which is 3 times the color subcar-
rier frequency of 3.58 MHz). from which
all of the other internal clocks are derived.
The pixel clock is 5.4 MHz (10.7/2),
which means that each pixel is approx-
imately 186 nanoseconds wide. The pixel
clock is divided by 342 to generate hori-
zontal sync.

The VDP provides for vertical and hori-
zontal synchronization to an external
composite video signal through a 3 level
RESET/SYNC input. System reset occurs
when that input is brought low (less than
0.8 volts). For normal operation. the
SYNC/RESET input is held at 5 volts. When
it exceeds 9 volts for greater than 7 micro-
seconds, the VDP resets its internal video
counters.

That would seem to mean that all we
need is a positive-going external sync-
signal applied to the RESET/syNC input,
operating between 5 and greater than 9
volts, to synchronize the VDP’s internal
vertical and horizontal counters with the
external signal. Unfortunately, that’s not
exactly true. Texas Instruments chose not
to use the NTSC standard for its sync
pulses, and that results in problems with
the external reset mechanism.

The VDP resets its horizontal clocks on
the leading edge of the pixel clock. If you
use some simple math you find that the
NTSC horizontal sync occurs about every
63.556 microseconds. That works out to
341.25 pixel clocks. The one-forth pixel
difference causes jagged edges to appear
on the images being superimposed on the
screen.

The TMS9128 VDP does not internally
generate the 3.58 MHz chrominance in-
formation. To generate color, it uses color
difference signals (R—Y and B—Y) in
connection with an external chrominance
modulator,
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The TMS9128 can operate quite well at
frequencies slightly higher or lower than
10.738635 MHz without affecting the
color-generation process. With a standard
NTSC horizontal line of 63.556 microse-
conds, a VDP pixel width of 185.8349
nanoseconds (63,556 divided by 342 pix-
els per line) will result in the VDP operat-
ing at the NTSC horizontal rate. This
pixel width can be derived from a master
clock of 10.762237 MHz. You'd think
with this problem overcome we’d be all
set. But not yet.

A second problem exists with the
VDP’s process of synchronizing to an ex-
ternal VCR or videodisc-player signal.
The sync pulses coming from these de-
vices are not as stable as those from a
camera or direct video broadcast. That is
because VCR's and videodisc players
have servo motors controlling the genera-
tion of the vertical and horizontal sync
pulses during playback.

That instability is referred to as “*jitter.”
Vertical jitter is not as much of a concern
because of the relatively slow frequency
of the vertical timing element. On the
other hand, horizontal jitter may actually
be observed when a jittery signal is used
to directly reset the VDP’s horizontal
counters. Once again, what is seen is jag-
ged edges on the VDP’s images.

The video titler overcomes the jitter
problem by letting the horizontal sync
track the external horizontal sync using a

FIG. 5—THE BLOCK DIAGRAM OF THE VIDEO TITLER shows its main sections: the external sync
generator, clock generator, video display processor, chroma processor, video mixer/buffer, and micro-
computer. We'll discuss those sections in detail next month.

phase-locked loop (PLL) to *‘average
out™ the jitter. However, the VDP does not
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provide a separate horizontal output pulse
and does not generate vertical serrations
or equalizing pulses in its non-standard

BREE%%ELI:EJE}’IEFIER * > video signal. Therefore to obtain a hori-
BR1 D12 D13 HBAM zontal sync during the vertical period, a
e T = L5 s pseudo horizontal pulse has to be con-
= A= A ?J structed using available signals.
I | W = LTHIUM 412V That pulse could be derived by dividing
[1 t ! ?'acf;‘x 01 9=y — - the master clock by 684. However, since
| | 5 l _L» the cpu cLock output on the VDP is
T 4 CB? Teso merely the master clock divided by 3, we
O P #{ 1 47 14F can further divide the signal by 228 and
%"—52—"3? 220(5::; T L5y accomplish the same result. (Using that
14VCT 7805K l -‘L = technique actually allowed us to use one
40VA 0 | i > gty less 4-bit binary counter in the circuit.)
T c C70| C71|C67 The vertical counters within the VDP
T 1’[4:[4? (4§ must still be reset in order to superim-
N RE1 & 1+ EANET RN pose. By doing that, however, we intro-
y 5 803 C?z— Bes duce an additional problem. Using a
e 1§§iF ik g '1T ’E”F oy simple RC filter, we can extract the ver-
\“;E | TI!;JBE:T 0 = tical sync from the external composite
“3V sync. After proper level adjustment, that
signal can be applied to the VDP’s RESET/
![1?115‘:1 sYNC input. So far, so good. )
D15 Remember, however, that the leading
A 1N914 +1.5V edges of any pulse applied to the RESET/
Tess L D16 s SYNC input resets the VDP’s horizontal
10uF ¥ insta +V counters. Also remember that the stan-
y D17 dard NTSC composite video calls for
;_1"914 262.5 horizontal lines for each vertical

FIG. 6—THE POWER SUPPLY. While the titler operates mainly on +5 volts, the supply also provides
the operating voltage for an external video camera.

sync pulse. This means that each suc-
cessive external vertical sync pulse will
also reset the VDP’s horizontal counters



All resistors 1/4-watt, 5% unless other-
wise noted.

RN1—10,000 ochms x 9 resistor network

R1,R16—10,000 ohms

R2—6800 ohms

R3—75 ohms

R4,R48—51,000 ohms

R5, R11, R12, R15, R25-R27, R35, R43,
R49—1000 ohms

R6, R8, R30, R31, R39—4700 ohms

R7—3900 ohms

R9—5100 ohms, metal film, 1%

R10—4300 ohms, metal film, 1%

R13, Ri16, R18, R22, R24, R28, R33,
R40—2200 ohms

R14, R23—680 ohms

R17, R36—120,000 ohms

R19, R20, R21—470 ohms

R29, R32—1000 ohms, PC-mount trim-
mer potentiometer

R34, R47—220 ohms

R37—1500 ohms

R38—5100 ohms

R41, R42—3300 ochms

R44, R45—820 ohms

R46—10,000 ohms, PC-mount trimmer
potentiometer

R50—33 ohms

R51—68 ohms

Capacitors

C1,C40-C42, C44, C64—10 puF, 25 volts,
electrolytic

C2, C3, C5, C9, C11, C14, C15, C16,C26,
C33, C38, C39, C45, C47, C48, C49,
€50, C51, C53, C60, C61, C62, C63,
C68, C70, C72, C73—0.1 uF ceramic
disc

C4—0.01 Metallized film, 5%

C6—0.002 pF ceramic disc

C7—0.005 pF ceramic disc

C8—0.001 pF ceramic disc

C10—47 uF, 25 volts, electrolytic

C12, C27—5-30 pF PC-mount trimmer

(€13, C28—12 pF, ceramic disc

C17-C19, C66—220 pF, ceramic disc

C20—150pF ceramic disc

at a point that is one half horizontal line
different from the previous frame.

In the meantime, the recreated VDP
horizontal pulse is still tracking the exter-
nal horizontal frequency. That would
cause characters on the left of the screen to
jump to the center and back to the left with
each successive external vertical sync
pulse!

In order to deal with that within the
video titler, pseudo vertical serrations (in-
verted VDP horizontal sync pulses) were
inserted into the vertical pulse used to
reset the VDP. Those horizontal pulses
are, in fact, the same recreated pulses
used by the PLL. Figure 4 shows the sig-
nals used to synchronize the VDP with
external horizontal and vertical timing el-
ements.

As for the color synchronization of the
titler, there are a number of chroma-pro-
cessor integrated circuits designed specif-
ically to generate a synchronous chroma
subcarrier. The RCA CA3126 was se-

PARTS LIST

C21—390 pF ceramic disc

C24, C30, C58—1 pF, 25 volts, elec-
trolytic

C35, C37—47 pF ceramic disc

C45—22 pF, 10 volis, electrolytic

C46, €56, C57, C59—100 pF, 25 volts,
electrolytic

C52, C67, C69, C71— 47pF, 16 volts,
electralytic

C54—2200 pF, 25 volts, electrolytic

C55—4700 pF, 16 volts, electrolytic

C65—33 pF, ceramic disc

Semiconductors

IC1—LM339 quad comparator

1C2—74L.S221 dual non-retriggerable
one-shot

1C3—74L.S05 hex inverter

IC4—MC4044 phase-frequency detector

IC5—MC4024 dual voltage-controlled
multivibrator

IC6, IC7—74LS191 up/down binary coun-
ter

IC8, IC9, IC13—4066 quad analog switch

IC10—TMS9128 video display processor
(Texas Instruments)

IC11, IC12—4416 16K < 4 dynamic RAM,
150 ns

IC14—CA3126 chroma processor (RCA)

IC15—74LS00 quad nand gate

IC16—LM1889 TV video modulator (Na-
tional—

IC17—LM361 high-speed comparator

1C18—741.5139 dual 1-of-4 decoder

IC19—2732 4K x 8 EPROM

1C20—6116 2K x 8 static RAM (or 2016)

1C21—74L.5273 octal D-type flip-flop

1C22—741.5244 octal 3-state driver

1C23—MC6809 microprocessor

IC24—7812K regulator, +12-volts

1C25—7805K regulator, + 5-volts

1C26—7905T regulator, —5-volts

D1, D3, D4, D5-D7, D11-D18—1N914

D2—1N751 Zener, 5.1 volis

D8, D9—1N4001 rectifier, 50 PIV

D10-not used

BR1—full-wave bridge rectifier, 6 amps

lected primarily because of its sinewave
output, which provides relatively easy in-
terface with the video titler’s chroma
modulator, National's LM1889.

The last design area of the titler worth
mentioning here is the requirement for
matched signal amplitude and DC level.
Fortunately the video signal amplitude of
the VDP is very close to the external sig-
nal being used and the DC level adjust-
ment is handled by a simple diode clamp.

The video titler circuit

Figure 5 is a block diagram of the video
titler. The six main sections of the titler
are: the external sync generator, clock
generator, video display processor, chro-
ma processor, video mixer/buffer, and mi-
crocomputer.

There is an additional section to the
titler—the power supply—that isn’t
shown in the block diagram. Its schematic
is. however, shown in Fig. 6. The power
supply provides several separate DC volt-

LED1—standard red LED
Q1, Q6—2N2222
Q2, Q3—2N3906
Q4, Q5—2N3904

Other components

XTAL1—3.579545 MHz

L1—56 pH

T1—14-volt secondary, center-tapped

J1—10-pin video camera jack

J2, J4-J6—PC-mount phono jack

J3—3/32 inch phone jack

S$1—SPST PC-mount slide switch

S2—DPDT rocker switch, vertical PC
mount

Miscellaneous: Lithium-battery holder
and battery, 49-key keyboard, 16-conduc-
tor ribbon cable, enclosure, ete.

The following are available prepaid
from Micro-Video-Technology, P.O.
Box 76, Chattanooga, TN 37343: main
PC board (silk screened, with gold fin-
gers), $40; Programmed EPROM, §25;
Custom keyboard (Cherry Electric),
$80; Custom enclosure, $40; All
switches, jacks, and connectors, $30;
14 VCT wall transformer, $30; TMS9128
VDP, $30; partial kit (includes all the
above), $250. All orders add $5 ($13
outside U.S.) for shipping and han-
dling.

The following is available from MFJ En-
terprises, Inc., 921 Louisville Road,
Starkville, MS 39759: Complete titler,
assembled and tested with 1 year un-
conditional guarantee, $599.95 plus $6
shipping. (Return if not satisfied within
30 days for refund, less shipping.) Or-
ders only (outside Mississippi)
1-800-647-1800. Information and Mis-
sissippi orders 601-323-5869. Master-
Card and Visa accepted.

agesi=+12, +55 +3, +1.5, +.74 and
—5;

The power supply obtains the necessary
positive and negative voltages from a
wall-mounted transformer.

The —5 volts is obtained by applying
the 14-volt AC signal through C57 and
clamping the most positive peak at zero
using D8. Diode D9 serves as a half wave
rectifier whose output is filtered by C56
before going to the —35 volt regulator
(IC26).

Two positive voltages of about +8.5
and 17 are regulated to provide + 12 and
+ 5-volt supplies. Simple 3 terminal volt-
age regulators with TO3 cases (IC24 and
IC25) were selected because of their heat
sinking capacity.

That'’s all the circuit we have room to
talk about this month. When we continue.
we'll discuss other features of the power
supply, and we’ll present the rest of the
circuit, along with foil patterns and con-
struction details. R-E
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MICHAEL F. VIOLETTE

EACH AND EVERY ONE OF US HAS EXPERI-
enced the effects of electromagnetic
interference (EMI). For instance, that
phenomenon is what causes static on your
TV every time someone turns on another
appliance. But EMI can have some far
more serious consequences. For instance,
the EMI generated by an electrostatic dis-
charge (*“'shocks” caused by static elec-
tricity) can severely affect nearby
computers. In dry weather, it is not un-
common for those mild shocks to cause a
computer located on the other side of a
fair sized room to “crash.” The effects of
EMI can even cause an otherwise sound
device or circuit to fail to operate at all.
And the effects of EMI can be dangerous,
such as when the starting of a motor inad-
vertently triggers a nearby remotely con-
trolled piece of industrial equipment.
The above mentioned effects of EMI,
as well as many, many others are familiar
to hobbyists, engineers, and users of elec-
tronic equipment. Sometimes EMI-
caused problems have simple solutions.
Such solutions might involve rerouting

ring
Electromagnetic
Interference

Learn all about the causes of

electromagnetic interference, and what you can do

some wires or adding a bypass capacitor
to a circuit. Other times, a less-than-se-
vere problem is simply tolerated. More
troublesome cases are cured only after
extensive trial-and-error attempts and a
lot of wasted time.

This article is an introduction to a few
of the most common causes of EMI and
some of the remedies that can be used to
combat EMI’s effects. Our goal is to
achieve “electromagnetic compatibility™
(EMC). Electronic circuits and systems
are said to have achieved EMC when they
can operate within the same electrical and
physical environment without any one
circuit or system causing problems for
another.

Types of EMI

EMI can be loosely defined as an un-
desirable signal that affects the normal
operation of equipment such that the
equipment malfunctions, or the perfor-
mance of the equipment is degraded in
some manner. The phenomenon, its
causes, and its cure have all become es-

to neutralize its effects.

pecially important as new technologies
that use low voltage levels and high-densi-
ty packaging have been developed. Such
technologies are especially sensitive to
EMI.

Just as electrical energy is moved from
one place to another either by conduction
(through wires) or radiation (through the
atmosphere or space), EMI “reaches” its
*victim’' via radiation and/or con-
duction. For instance, consider the case of
static on a television caused by someone
using an electric hair dryer. If you look at
the dryer motor while the dryer is in use,
you can see electricity arcing between the
motor’s commutator and brushes. Those
arcs are a source of both conducted and
radiated broadband electric noise that can
affect the normal operation of a TV set.
By broadband we mean that the noise
signal contains a wide variety of frequen-
cies, including in most cases those that
fall in the TV band (54-216 MHz VHE,
470-890 MHz UHF).

Figure | shows a situation that is found
in millions of households—an electric
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FIG. 1—A COMMON INTERFERENCE SITUATION. The electric drill generates EMI, which is coupled to

the TV set via two separate paths.

drill in use in one room affecting the oper-
ation of a TV set in another. Note that
though the drill and the TV set are phys-
ically separated, they are both fed from
the same branch of the house’s wiring.
The signal generated by the arcing within
the drill motor is conducted to the TV set
via the line cords of the two devices and
the house wiring. Once the signal reaches
the TV set. it can be coupled into the set’s
circuitry (more on that in a moment) and
processed as if it were a video signal. The
result is displayed on the screen as static.

At the same time, the noise signal trav-
eling through the line cord of the drill
causes an electromagnetic field to form
around that cord; that is, the line cord
becomes a “transmitting antenna.” The
noise signal that is “*broadcast™ from that

TABLE 1—SOURCES OF
ELECTROMAGNETIC
INTERFERENCE
Man-Made Sources
RF transmitters
Automotive Ignitions
Electric motors
Arc welders
Computers
Fluorescent lights
Relays
Neon signs
High-voltage power lines
Switches
Dimmers
Natural Sources
Electrostatic discharge
Lightning

TABLE 2—VICTIMS OF
ELECTROMAGNETIC
INTERFERENCE
Computers
Medical equipment
TV's
Radios
Electronic control equipment
Ordinance (explosives, eic)
Telephone equipment

antenna can then be picked up by the TV
antenna and processed like any other sig-
nal.

Table 1 lists some typical sources of
EMI. both man-made and natural. That
list is not intended to be exhaustive, but
only to give you an idea of the variety of
those sources. Table 2 is a brief list of the
types of equipment that are subject to
electromagnetic interference.

Also. it is possible that the source and
victim of the interference is the same

. piece of equipment. That *'self-jamming”

occurs when there are several different
systems within the same piece of equip-
ment and one of those systems is interfer-
ing with another.

Coupling paths

We’ve already seen that for EMI to oc-
cur there must be a path between the
source and the victim. That path is called
acoupling path. Usually, the task of locat-
ing the coupling path or paths responsible
for the transmission of the EMI is the most
difficult aspect of solving the problem.
That is the case, because there may be a
number of paths contributing to the prob-
lem. Often, the EMI may persist even
though you have eliminated one or more
paths. The only solution in those cases is
to keep searching until all coupling paths
are found.

A further complication that multiple
coupling paths presents is that it makes it
difficult to determine if eliminating a sus-
pected path has actually done any good. If
two or more paths contribute equally to
the problem, eliminating only one path
may provide little apparent improvement.

In order to discuss the various ways in
which EMI can couple from one system to
another, it is necessary to define a few
terms.

When dealing with conducted inter-
ference, there are two varieties that we are
concerned with. The first variety is dif
ferential-mode interference. That is an in-

terference signal that appears between the
input terminals of a circuit. The other va-
riety of conducted interference is called
common-mode interference. A common-
mode interference signal appears between
each input terminal and a third point; that
third point is called the common-mode
reference. That reference may be the
equipment chassis, an earth ground, or
some other point.

Let’s look at those types of interference
a little more closely. In Fig. 2-a we show a
simple circuit consisting of a signal
source, Vg, and aload, R, . In Fig. 2-b we
show what happens when differential-
mode interference is introduced into the
circuit by an outside source (more on that
in @ moment). As is shown, an inter-
ference voltage, V,, appears between the
two input terminals, an interference cur-
rent, I, flows in the circuit. The result is
noise at the load. If, for instance, the load
is a logic gate in a computer. and the
amplitude of Vp, is sufficiently high, it is
possible for the gate to incorrectly change
states. It is possible that such an occur-
rence would alter the results of any com-
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FIG. 2—TWO TYPES OF INTERFERENCE. In dif-
ferential-mode interference (b) the noise voltage
appears between the inputs of the circuit. In
common mode interference (c) the noise volt-
age appears between each input and a third
point called the common-mode reference.

putations being performed at the time—a
rather undesirable situation.

Figure 2-¢ shows what happens when a
ground loop is added to our circuit.
Ground loops, which are undesirable cur-
rent paths through a grounded body (such
as a chassis), are usually caused by poor
design or by the failure of a component. In
the presence of an interference source,
common-mode currents, I, and a com-
mon-mode voltage, V. can appear, with
the ground loop acting as the common-
mode reference. The common-mode cur-
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What can you

Just about

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.

Learn 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
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.

i ! E World Headquarters

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

[_] Please send me your CIE Off-Campus Studies Catalog,
including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
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rent flows on both input lines, and has the
same instantaneous polarity and direction
(the current and voltage are in phase). and
returns through the common-mode refer-
ence. The common-mode voltage be-
tween each input and the common-mode
reference is identical.

Coupling itself can take place in one of
several ways. Some of those include field-
to-cable coupling, cable-to-cable coup-

FIG. 3—FIELD-TO-CABLE COUPLING. If a cir-
cuit is placed within a time-varying electromag-
netic field (such as that generated by a current
carrying wire), the field will induce a current and
voltage in that circuit.

ling, and common-impedance coupling.
Let’s look at those types of coupling one at
a time.

The principle behind field-to-cable
coupling is the same as that behind the
receiving antenna. That is, when a con-
ductor is placed in a time-varying elec-
tromagnetic field, a current is induced in
that conductor. That is shown in Fig. 3. In
that figure, we see a signal source, Vg,
driving a load, R, . Nearby there is a cur-
rent carrying wire (or other conductor).
Surrounding the wire is an electromag-
netic field. The presence of the field
causes the circuit to act as a loop antenna.
As such, an interference current, I, and
and interference voltage, V, are induced
in the circuit. The magnitude of the induc-
ed interference signal is roughly propor-
tional to the frequency of the incoming
field, the size of the loop, and the total
impedance of the loop.

Cable-to-cable coupling occurs when
two wires or cables are run close to one
another. Because any two conducting
bodies have capacitance between them,
called stray capacitance, a time-varying
signal in one wire can couple via that
capacitance into the other wire. That is
referred to as capacitive coupling. An-
other mechanism of cable-to-cable coup-
ling is mutual inductance. Any wire
carrying a time-varying current will de-
velop a magnetic field around it. If a sec-
ond conductor is placed near enough to
that wire, that magnetic field will induce a
similar current in the second conductor.
That type of coupling is called inductive
coupling. In cable-to-cable coupling, ei-
ther or both of those mechanisms may be
responsible for the existance of an inter-
ference condition.

Figure 4.shows how cable-to-cable cou-
pling works. Figure 4-a shows two lengths
of cable (or other conductors) that are
running side-by-side. Though there is no
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FIG. 4—CABLE-TO-CABLE COUPLING can oc-
cur via either inductive coupling (b) or capaci-
tive coupling (c).

physical connection between the two ca-
bles, the properties we have just described
make it possible for the signal on one
cable to be coupled to the other. Mutual
inductance, as shown in Fig. 4-b, makes
the cables behave as if a poorly wound
transformer were connected between
them: stray capacitance, as shown in Fig.
4-c makes the two cables behave as if
there were a coupling capacitor between
them.

Either or both of the above-mentioned
properties cause the cables to be elec-
tromagnetically coupled such that a time-
varying signal present on one will cause a
portion of that signal to appear on the
other. The “efficiency™ of the coupling

-+ 8V +5V

FIG. 5—BECAUSE THE GROUND return does
not have an impedance of zero, the current from
pin 1 of the 555 will cause a noise voltage to be
generated. That voltage will appear in series
with the input to the op-amp.

increases with frequency and inversely
with the distance between the two cables.
One example of cable-to-cable coupling
is telephone “crosstalk,” in which several
phone conversations can be overheard at
once. The term crosstalk is now com-
monly used to describe all types of cable-
to-cable coupling. Sometimes it is also
used to describe any type of induced inter-
ference, though such use is incorrect.
Common-mode impedance coupling
occurs when two circuits share a common
bus or wire. In Fig. 5 we show a circuit
that is suseptible to that type of coupling.
In that figure a TL092 op-amp and a 555
timer share a common return or ground.
Since any conductor (including a PC-
board trace) is not ideal, that ground will
have a non-zero impedance, Z. Because
of that, the current I from pin | of the 555

will cause a noise voltage, V. to develop;
that voltage is equal to 1 X Z. That noise
voltage will appear in series with the input
to the op-amp. If that voltage is of suffi-
cient amplitude. a noise condition will
result.

Curing EMI problems

Electromagnetic interference problems
can be cured in three ways: through filter-
ing, shielding, and isolation.

Filters are used to eliminate conducted
interference qn cables and wires, and can
be installed at either the source or the
victim.

Figure 6 shows an AC power-line filter.
The values of the components are not crit-
ical; as a guide, the capacitors can be
between .01 and .001 wF, and the induc-

L1 C2
FROM

10
LINE EQUIPMENT

O M CIl

FIG. 6—THIS AC LINE FILTER is designed to
eliminate both common-mode and ditferential
mode interference currents.

tors are nominally 6.3 pH. Let’s see how
that filter does its job. Capacitor CI is
designed to shunt any high-frequency dif-
ferential-mode currents before they can
enter the equipment to be protected. Ca-
pacitors C2 and C3 are included to shunt
any common-mode currents to ground.
The inductors, L1 and L2, are called com-
mon-mode chokes, and are placed in the
circuit to impede any common-mode cur-
rents.

Shielding is used to reduce the amount
of electromagnetic radiation reaching a
sensitive circuit. Shields are made of met-
al and work on the principle that elec-
tromagnetic fields are reflected and/or at-
tenuated by a metal surface. Different
types of shielding are needed for different
types of fields. Thus, the type of metal
used in the shield and the shield’s con-
struction must be considered carefully if
the shield is to function properly. The ide-
al shield has no holes or voids, and, in
order to accommodate cooling vents, but-
tons, lamps. and access panels, special
meshes and “EMI-hardened™ compo-
nents are needed.

Isolation is often the cure for many EMI
problems. In general, high-voltage cir-
cuits and devices such as power supplies
and motors need to be isolated from low-
voltage analog and digital circuits.

To be most effective, the above points
should be considered during the design of
a circuit. If nothing else, such considera-
tion may help eliminate some difficult
troubleshooting. In the next part of this
article, we’ll look at how you can design
electromagnetic compatibility into your
projects. R-E
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Versatile Pulse Generator

This full-featured pulse generator is so easy to build that you have no excuse

for not adding it to your workbench!

PULSE GENERATORS ARE NOTORIOUSLY
absent from many hobby-clectronics test
benches. That’s not because hobbyists
have no use for them. On the contrary: A
pulse generator can be invaluable for test-
ing, troubleshooting and experimenting
with digital equipment. Unfortunately,
commercial pulse generators are expen-
sive.

We'll show you how to build a pulse
generator that’s not expensive; it should
cost under $80 if you use all new parts. If
you have some of the parts on hand, es-
pecially the switches and cabinet, you'll
be able to build it for much less. The
generator features a free-running, square-
wave clock output that may be gated, and
it also features a pulse output that may be
derived directly from the clock circuit,
from an external trigger, or from an inter-
nal delay generator. In addition, there is a
one-shot output that delivers one pulse of
the selected width for each depression of a
front-panel switch. The polarity of all out-
puts is selectable by the user.

One special feature of our generator is
the inclusion of a fault-detection circuit
that lights a front-panel indicator when-
ever the delay or pulse width is greater
than the selected clock rate; output will
also be disabled. Reducing either the
pulse width or the delay time will ex-

JOSEPH GIANELLI

tinguish the indicator and restore output.

Our generator is built entirely from
CMOS circuits, so power requirements
are extremely modest. In fact, battery op-
eration is entirely feasible. A nine-volt
alkaline battery should provide about 150
hours of operation. Complete specifica-
tions for the pulse generator are given in
Table 1.

Circuit description

Referring to Fig. 1, ICI is a multi-
vibrator used in the astable mode. Its os-
cillating frequency is determined by
resistors Rl and R2, and one of capacitors
C1-C5, as selected by the cLock RATE or
cLK PRT (Pulse Repetition Time) switch
S3. With cLk MODE switch S1 in the FREE
RUN position, output will appear continu-
ously at jacks J4 and J5; however, with S1
in the GATED position, output will be in-
hibited whenever pin 5 of ICI is brought
low. To restore output, a gate signal with a
voltage exceeding Y2 V. should be ap-
plied; for the present circuit, a seven-volt
gate signal will suffice.

Sync-generator 1C5-a, half of a 4098
dual monostable multivibrator, is also
triggered by IC1’s @ output. When S2 is in
the DIRECT position, the sync-generator’s
output is fed directly to pulse-width gen-
erator IC3-b. The width of the pulse gen-

erated by IC3-b is determined by resistors
RS and R6 in combination with CI0 or
Cl1, as selected by the pw switch S6. The
width of the pulse may vary from approx-
imately 1 wS to 100 pS. Note that ICI
determines the repetition rate of the pulse
generator; [C3-b determines the width of
those pulses.

When S2 is in the pELAYED position,
the sync generator drives IC5-b, the delay
generator, which in turn drives IC3-b. The
delay generator uses the same resistor and
capacitor values as the pulse generator, so
the delay may also vary from approx-
imately | p.S to 100 pS.

When S2 is in the EXT. TRIGGER
position, the clock and delay generators
are disconnected from the pulse generator
circuit. In that mode, a pulse of the se-
lected width is generated on the leading
edge of each pulse applied to J6, TRIGGER
INpUT. As with the clock-gating signal,
the trigger pulse should have an amplitude
exceeding Y2 V-, again seven volts. The
sync generator is driven by clock gener-
ator IC1, so the sync pulses appearing at
J1 will not be synchronized to the external
trigger.

When S2 is in the oNE-SHOT position,
the clock and delay generators are again
disconnected from the pulse-generator
circuit. In that mode, a pulse of the se-
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FIG. 1—SCHEMATIC DIAGRAM of the pulse generator. All CMOS components are used, making this a

very-low-power device.

lected width is generated each time ONE-
sHot switch, S7, is depressed. Sync
pulses are not synchronized to the one-
shot output.

The clock output from ICI and the
pulse output from IC3-b are each fed
through three 4050 non-inverting buffers
wired in parallel. Doing that allows the
pulse generator to drive six TTL loads.
Separate jacks were used for the CMOS
and TTL outputs in lieu of a switch in
order to avoid accidentally overdriving
TTL IC’s with a high voltage. If you don’t
need to drive TTL circuits, 1C4 may be
eliminated, as well as the components as-
sociated with the five-volt power supply
(R14, CI2, CI13 and IC6). On the other

hand, if you work solely with five-volt
circuits (TTL or CMOS), the twelve-volt
power supply (R15, D1 and C14) could be
eliminated, and the entire circuit powered
from the five-volt supply.

Switch S2-b connects FauLT detector
IC3-a to the output signal selected by
§2-a. IC3-a operates in the re-triggerable
mode so that, as long as it is receiving
trigger pulses, its @ output will remain
low, which will keep QI, and hence
LED2, turned off.

When S2 is in either the EXT. TRIGGER
or the oNE-sHOT mode, IC3-a’s TRIGGER
input is connected to the @ output of the
clock generator, IC1, so the fault detector
will remain off. When S2 is in the DE-

LAYED mode, the fault detector’s input is
connected to the output of the delay gener-
ator, IC5-b, and when S2 is in the DIRECT
mode, the fault detector’s input is con-
nected to the output of the pulse gener-
ator, IC3-b. In either case, fault detector
LED2 will remain off as long as the delay
time, or the pulse width, respectively,
does not exceed the clock period.

Two NAND gates in IC2 are set up as a
latch to debounce switch S7, and provide
dependable triggering in the one-shot
mode.

Construction

The pulse generator may be built in any
convenient manner, but a printed-circuit



TABLE 1—SPECIFICATIONS
One Shot 1 TO 100 p.s duration
Pulse Qutput 1 TO 100 ps duration (o and @)
Pulse Delay 1 TO 100 ws duration
Ext. Trigger Active on rising edge
Sync. Output 12 volts, 1 ps
Clock Output 2 ps to 400 ms squarewave (o and a)
Gated Clock variable burst
Qutputs TTL (5 Volt) AND CMOS (12 Volt)
Fauit LED Lights when pulse delay or width greater than

pulse repetition rate.
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FIG. 2—COMPONENT-PLACEMENT DIAGRAM of the pulse generator. The lines going to +12 volts and
ground actually go to a small terminal strip mounted on the front panel. Note that there is one jumper,

to avoid using a double sided board.

board simplifies things considerably.
Full-size PC artwork is shown in the “PC
Service™ section of this magazine; alter-
natively, you may purchase a pre-etched
and drilled board; see the Parts List for
information.

Whether you buy a PC board or make
your own, inspect it carefully before
mounting any components. If there are
any shorted traces. carefully scrape be-
tween them with a sharp hobby knife.

When the board is up to snuff, you can
start mounting components using the
component-placement guide shown in
Fig. 2. Mount components in a pro-

gression starting with those having the
lowest profile: First mount the jumper,
then add the resistors and diodes, then the
IC sockets, and so on. After each group of
a certain height has been inserted, turn the
board over, making sure that the compo-
nents remain flush, bend their leads
slightly, then solder and clip those leads.
After all components have been mounted,
check the board carefully for solder
bridges between adjacent pads and traces.
Fix any problems that you find, but don’t
insert the IC’s in their sockets yet. There's
more wiring to do.

Now connect all the front-panel switch-

es, potentiometers and BNC jacks to the
PC board, as shown in Fig. 2, with short
lengths of insulated wire. Note that timing
capacitors C1-C5 and C8—C11 mount di-
rectly to their associated switches. not on
the PC board. The timing capacitors
should be mica, metal polyester, or other
high-quality types. Resistor R16 similarly
mounts on front panel jack 16.

PARTS LIST

All resistors Ys-watt, 5% unless other-
wise noted

R1, R6. R8—100,000 ohms, linear poten-
tiometer

R2, B5, R7, R9—5100 ohms

R3, R4—20,000 ohms

R10—100,000 ohms

Ri1, R13—2000 ohms

R12—10 megohms

R14—150 ohms, Vz-watt

R15—100 ohms, Vz-watt

R16—10,000 ohms

Capacitors

C1, C8, C10—100 pF, mica

C2—0.001, metalized polyester

C3—0.01 wF, metalized polyester

C4, C13—0.1 pF, metalized polyester

C5—1.0 nF, metalized polyester

C6—0.2 uF, metalized polyester

C7—36 pF, mica

C9, C11—0.002, metalized polyester

C12—470 pF, 16 volts, electrolytic, radial
leads

C14—1000 w.F, 16 volts, electrolytic, radial
leads

Semiconductors

1C1—4047 multivibrator

1C2—4011 quad two-input NAND gate

IC3, 1C5—4098 dual multivibrator

IC4—4050 noninverting hex buffer and
TTL driver

IC6—7805 5 volt regulator

Q1—2N2925

BR1—bridge rectifier 50 volts, 1.5 amps

D1—IN4742 12V Zener =

LED1, LED2—standard red LED

Other components

Ji=J7—BNC female connectors

S1—DPDT, miniature toggle

S2—2 pole, 4 position miniature rotary

S3—1 pole, 5 position miniature rotary

54-56, S8—SPDT, miniature toggle

S7—SPDT, miniature momentary

S9—SPST, miniature toggle

T1—Transformer 12.6 volts, 0.12 amps,
Radio Shack #273-1360

Note: An etched and drilled PC board
is available from E2VSI, P.O. Box
72100, Roselle, IL 60172 for $ 11.95

postpaid.

Check over your wiring, and if every-
thing looks OK, apply 117 volts AC power
to the pulse generator, and turn on switch
S9. With a voltmeter verify that the power-
supply voltages are correct, and that + 12
volts appears at pin 14 of IC1. and pin 16 of
IC2, IC3 and ICS. Also make sure that
+5 volts are present at pin 14 of IC4. If
everything checks out, remove power and
insert the 1C’s.

continued on page 113
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Compact disc players are the most exciting development in audio in years.

In this article we'll show you how those devices work, and how you can

JOHN D. LENK

COMPACT DISC (C13) SYSTEMS AR SIM

pler than VCR's and videodise players.,
but they are still complex devices that
require topnoteh troubleshooting skills if
they aré to be successtully serviced. Butil
you have had some experience trou-
bleshooting and repairing video or audio
cquipment. there's no’ reason not 1o Iry
your hand at CD servicing.

Servicing CD players is not difficult. il
you lollow the procedures outlined in the
manuals. Unfortunately. most such man-
uals assume that you are familiar with how
a CD player operates. Because ol that,
little in the way of theory or background is
provided. That is a shortcoming that this
article aims to eliminate. By the time we

repair them when something goes wrong.

are done. you will know the basies ol CD-
player operation. and repair.

CD player basics.

In this article we will cover CD players
designed 1o reproduce sound from digital
compact dises (digital CDS). The com-
pact dise itsell” is single-sided. 4.75
inches (120 mm) in diameter. and can be
used o store about 60 minutes of program
information (in sterco). Just as with pho-
nograph records. the program  informa-
tion on a CD may be music. specech. or
any other type ol audio. But such dises are
not to be confused with conventional ana-
log LP records. or with the so-called
“digital™ LP's. While in the manulactur-

ing ol digital LP's PCM (Pulse Code
Modulation) is used to-record the original
performance (PCM is also the recording
technique in €D), the signal that is put on
the LP record and played back at home is
analog. The CD's described here are not
interchangeable (electrically or phys-
ically)y with analog LP records. digital
PCM records. or videodises (even though
the operating principles of videodise play-
ers are quite similar to those of CD play-
ers)h.

Let's see how a CD player works. Fig-
ure I is a block diagram ol a typical CD
player. First off, unlike a phonograph rec-
ord. a CDis “played ™ from the underside,
The pickup used is not the familiar me-
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FIG. 1—BLOCK DIAGRAM of a typical CD player. The use of a microprocessor is what makes many

convenience features possible.

chanical needle/stylus used in con-
ventional phonographs, but rather an
optical system that uses a light beam gen-
erated by a laser.

Another important difference is the
manner in which information is recorded
on a disc. The beginning of a CD “‘track™
is near the center of the disc; as the pro-
gram plays, the laser beam moves from
the center of the disc to its outer edge.
Also, rather than a groove, the informa-
tion is recorded in the form of micro-
scopic pits and flats. Those pits and flats
are coded with music or other audio, as
well as synchronization and identification
information.

The light beam used in the CD optical
pickup is focused on the CD surface by an
objective lens. As the CD is played, the
lens and beam are made to follow the track
by a servo-operated pickup motor. The
objective lens is part of a pickup assem-
bly. There are two basic types of pickup
assemblies, as shown in Fig. 2. In one, the
optical system (including the objective
lens) is mounted at the end of a rotating
arm. The arm and lens are rotated (by the
servo drive motor) so that the lens moves
from disc center to edge. In the other
configuration, the optical system is part of
aslide assembly (also called the sled) that
is motor driven.

While on the subject of motors, there is
also a servo-operated turntable drive
motor in all CD players (to spin the disc),
and usually a loading motor (or possibly
two) to insert and remove the disc from the
player.

Although we have already pointed out
that the method used in CD’s to record

information differs from that used in con-
ventional phonograph records, perhaps
we should point out the significance of
that difference. Phonograph records store
information in a continuous groove cut
into the surface of the disc. The storage
technique is analog; that is, the amplitude
or depth of the groove is a direct represen-
tation of the audio signal. A conventional
phonograph reproduces the audio signal
via a mechanical pickup, called a needle
or stylus, that detects the shape of the
groove and is in direct physical contact
with the surface of the disc.

On the other hand, the audio signals
stored on a CD are in a high-density digi-
tal format. Further, a CD player’s pickup
never comes into.physical contact with the
disc surface. The first point means that the
signal recorded on the disc is an extremely
accurate representation of the original au-
dio signal. The second point means that
the problem of deteriorating sound quality
over time, caused by the record wear that
is unavoidable with a mechanical pick-up
system, is eliminated. Also, mechanical
pickup systems themselves introduce
noise, such as clicks and pops, during
playback; such noise is not generated by
the CD playback system.

The laser beam is generated by a small
low-power semiconductor diode made of
aluminum-gallium-arsenide (AlGaAs).
The laser beam is focused on the surface
of the disc by the objective lens. That lens
focuses the beam into a spot slightly less
than | wm in diameter. Light is then re-
flected from the pits and flats back
through the lens and optical system into
infrared photodiodes. The signal from the

photodiodes is used to reproduce the digi-
tally-recorded information.

The groove on an LP record contains
two signals—the stereo sum- and dif-
ference-signals—that must be simulta-
neously read and reproduced by con-
ventional turntable pickup systems. The
CD carries left and right channel informa-
tion separately, but interlaces it on a single
track. The nature of the information—that
is, whether it is left or right channel,
changes at fixed intervals. The player is
programmed to keep step with those
changes and thus maintains a high degree
of isolation between the two audio chan-
nels. Realistically, channel separation of
better than 90 dB is possible.

Signals are recorded in PCM form.
During the recording process, the audio is
sampled 44,100 times per second, (over
twice the usual 20-kHz audio range). The
composition (frequency, level, etc.) of
each separate signal sample is then con-
verted into a 16-bit (place) binary number.
That process involves quantization. That
is, the maximum signal amplitude is di-
vided up into 2!6 (65,536) gradations.
The real level of the audio signal is then
rounded to the nearest quantized value.

The use of the 16-bit system and the
high sampling rate allows for an ex-
tremely accurate digital representation of
the original analog signal. In theory, the
dynamic range of the 16-bit system is al-
most 98 dB, although most CD manufac-
turers claim about a 90- to 95-dB dynamic
range.

Figure 3-a shows a track of pits and
flats. The length of the pits and flats deter-
mines the information contained on the
track. The pits and flats can vary in length
from about 1 to 3 wm. That variation in
length is used to convey the information in
the signal. Since the pits reflect less light
than the flats, the CD player's optical
pickup can differentiate between the two.
Figure 3-b shows the analog signal that is
recovered from the track shown in Fig.
3-b.

Optical pickup systems

Figure 4 shows the basic elements of
the optical pickup (also called the optical
readout) used by most slide-type CD play-
ers (the most popular type). The laser
beam developed by the laser diode is ap-
plied to the reflective surface of the disc
through an optical system (a series of
lenses, prisms, gratings, and possibly
mirrors). The beam is then reflected back
through the optics to photodiode detectors
(typically 6 diodes). The detector pro-
duces an output that corresponds to the
audio stored on the disc, as well as track-
ing and focus signals.

In the system shown in Fig. 4 the disc
spins in a horizontal plane. In many CD
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FIG. 2—CD PLAYER PICKUP SYSTEMS. Most CD players use either the slide (or sled) system shown in

a or the rotating arm pickup shown in b.
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FIG. 3—THE LENGTHS OF the pits and flats (a)
are used by the player to recover the original
audio signal (b).

players. the disc spins vertically. Either
way. it is essential that the laser beam
follows the track of pits and flats as the
optical pickup is drawn across the disc by
the pickup motor, regardless of any possi-
ble disc eccentricity. That is called radial
tracking, and usually involves a radial-
tracking coil operated by a tracking servo
to move the lens (and beam) as necessary.

The radial tracking system uses the 3-
beam principle shown in Fig. 5. The 3-
beam technique uses two sub-beams to
detect tracking errors. and the main beam
detects the audio signal. The sub-beams
are produced by routing the laser beam
through a glass diffraction grating, which

creates several images on the same object.
The two sub-beams are located ahead of
and behind the main beam. After being
reflected by the disc, each beam is routed
through the optical system to correspond-
ing photodetector diodes. The error signal
from the two sub-beams is converted into
an electrical signal, and then fed to an
error-signal amplifier.

As long as disc tracking is precise, the
error-signal amplifier output is zero.
However, if even the slightest radial-track-
ing error is detected, the input differential
between the two error signals (right and
left) produces an output. That output is
fed to the radial-tracking servo and coil;
those move the objective lens (at right
angles to the track) as necessary to correct
the position of the main beam.

In rotating-arm systems, the radial
tracking coil moves the entire arm and
pickup as necessary to restore proper
tracking. In most slide-type systems, the
radial tracking coil moves the optical sys-
tem (lenses, etc.) in relation to the re-
mainder of the pickup assembly to restore
tracking. A few players use a third system
in which the tracking coil operates a ro-

tary mirror placed between the laser and
lens so that the beam is bent 90° when
reflected by the mirror. The tracking sig-
nals cause the tracking coil to rotate the
mirror (slightly) and direct the beam back
to the track.

For service, it makes little difference
which type of optical system is used since
you must replace the entire pickup assem-
bly as a package in the event of failure.
Possible exceptions to that are the drive
motor, drive belt, or a few gears. Optics
are rarely replaceable. or even adjustable,
in most CD players.

In addition to radial tracking, the op-
tical pickup also provides for automatic
focusing of the beam to compensate for
vertical movement of the disc. The focus-
ing system moves the objective lens (to-
ward, or away from, the disc) if the laser
beam is not focused precisely (within
=+ lm) on the pits and flats.

Automatic focus (or AF) uses the astig-
matism principle. In the simplest of
terms, the main laser beam is detected by
four equally-spaced photodiodes, shown
in Fig. 6. (Those same diodes also re-
produce the audio signal.) If the main
beam is properly focused, the beam spot
is round, and all four diodes receive the
same amount of light (and output signals
of the same strength). If the beam is not
properly focused, the beam spot is ellip-
tical, and the four diodes receive different
amounts of light (and produce different
outputs). The outputs from the four diodes
are summed by an error amplifier; the
output of that amplifier is the focus error.
That error (if any) is fed to a focus coil or
actuator that moves the objective lens as
necessary to correct the focus.

Signal processing

The block diagram of Fig. |1 shows the
sequence of signal processing within a
typical CD. We will discuss each of those
circuits later in this series. For now, let’s
quickly run through the sequence.

The photodiode output is very low, so it
is first fed to a pre-amp where it is ampli-
fied. From there it is fed to a data strobe
circuit that is used to differentiate between
the logic-highs and logic-lows in the sig-
nal. The data strobe also extracts and sep-
arates the sync signals from the music and
other audio. (Those sync signals are en-
coded along with the music at the time of
disc manufacture; they make it possible
for the CD player to reproduce audio at
selected points on the disc track.)

The next stage is the data processor.
That stage has many functions, including
demodulation of the signal data, error de-
tection and correction, and overall control
of the signal processing circuit.

All CD player circuits include some
provision for interleaving of signal data.
When a CD is recorded, the music or
other audio is interleaved before recording
on the disc to provide error correction.



UNDERSIDE OF CD
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FIG. 4—BASIC ELEMENTS of a CD optical pickup system. In the system shown here the disc spinsina
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FIG. 5—A DIFFRACTION GRATING splits two sub-beams from the main laser beam. The sub-beams
are used to make sure that the player is tracking properly.

The error correction method is called
CIRC or Cross Interleaved Reed-Solomon
Code, and involves both parity bits and

interleaving. We will not go into CIRC
here since that topic is beyond the scope of
'this article. But you must have some

knowledge of interleaving to understand
how a CD player works.

In the most basic of terms, interleaving
involves dividing the audio to be recorded
into a series of random sections, and then
lining the sections in a new, fixed, order
before recording. During playback, the

ERROR

AMPS

FOUR "_D-mcus ERROR
PHDTD\DIODES 70 FOCUS COIL

OUT-OF-FOCUS IN-FOCUS OUT-OF-FOCUS

FIG. 6—FOUR PHOTODIODES are used to make
sure that the beam is correctly focused.

sections are rearranged by the opposite
process to recreate the original music or
other signal. The playback arrangement
processing is done by temporarily storing
the data in RAM and then retrieving the
data in the original order.

With interleaving, the effects of drop-
outs in the audio (from any cause) are
greatly minimized. That is true if even a
relatively large part of the signal is lost.
That’s because such a loss is distributed
over various smaller gaps in the recreated,
final, audio signal. It is a relatively simple
task for the digital signal-processing cir-
cuitry to “fill in™ a small section of miss-
ing information when the data on either
side of the gap is present.

The D/A converter follows the signal-
processing circuits. The D/A converter
transforms the digital signal back into an
analog signal. The converted analog sig-
nal is then restored to pure two-channel
audio by a sample-and-hold (S/H) circuit,
and applied to the left and right stereo
outputs.

Before we move on, let’s look a little
more closely at the D/A converter. Earlier
we mentioned that the original audio is
converted to 16-bit digital form for record-
ing on a CD. Such discs, however, can be
played back with almost no loss in dynam-
ic range on players that use 14-bit D/A
converters. The advantage of the use of
such a converter, as opposed to a 16-bit
converter, is cost. Thus you will find that
many consumer CD players make use of
14-bit D/A converters.

Before one attempts to repair a CD
player, it would be helpful to know how
that player is supposed to operate in the
first place. In the next part of this article
we'll see how the various features and
functions found on a typical CD player
normally operate. R-E
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Part 2

LAST TIME WE BEGAN
to look at the receiver

half of our remote-control system. Let’s
continue that discussion now.

The output from either the ultrasonic or
infrared pickup must be amplified before
being input to the 14458. One suitable
amplifier design is shown in Fig. 10, That
circuit takes the signal from either type of
pickup, amplifies and conditions it, and
clips its amplitude between 0 and 5 volts,
producing at its output an exact duplicate
of the signal applied to the transmitting
LED’s or transducer. Other amplifier de-

A VERSATILE
REMOTE
CONTROLLER

Adding remote control to any circuit or device
is not as hard as you might think. This article
shows you how its done.

J. DANIEL GIFFORD

signs could be used, as long as they have a
high-impedance input and extremely high
gain. However, the amplifier in Fig. 10
meets that requirement and uses some of
the inverters already available.

As discussed earlier, the 14458 has two
output ports, one eight-bit port for data,
and one four-bit port for commands. The
data port is actually two four-bit ports, one
for the Most Significant Digit (MSD) and
composed of the outputs mi through ms,
and one for the Least Significant Digit
(LSD), composed of the outputs LI
through Ls.

+5V
X AAA
Yy
R5
Rl :: ‘v‘v‘v ‘V‘Y‘Y BBK “"‘V‘V H *
IMEG ¥ R2 R3 R4 D1
100K 680K IMEG 1N914
o g 2o
D2
1NS14
3 9 B
R A=are
001 1/6 4068 001

BADIO-FI FCTRONICS

FIG. 10—THIS INPUT AMPLIFIER is ideal for use with the receiver. It can accept the output from either

the infrared or ultrasonic pickup.
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THESE TWO IC's form the heart of a versatile
remote control system that can be added to al-
most any circuit or device.

When data is transmitted, the first digit
sent is routed to the MSD outputs, and the
second digit to the LSD outputs. Both
digits are latched in simultaneously and
followed, aftera 0.1 second delay, by a 0.8
millisecond positive pulse on pin 17 (pa).
The data and the DA pulse may be used in
any manner necessary.

Without any special connections, the
14458 is configured to receive two digits
as a full data word. If desired, the receiver
can be converted to accept a single digit as
a full data word by connecting pin 9 (m4)
to +V and pin 6 (u/v) to ground. In
single-digit mode, the first data digit
transmitted will be latched into the LSD
outputs and followed by the DA pulse.

The command transmission situation is



Ordering Information

The following are available from Circuit
Specialists, PO Box 3047, Scottsdale, AZ
85257: 14457/14458 transmitter/receiver
pair, $17.00 postpaid; 455-kHz ceramic
resonator (Mallory CU455), $8.50 each,
postpaid.

Also, the following are available from
Dick Smith Electronics, PO Box 8021, Re-
dwood City, CA 94063; telephone number
800-332-5373: Photodiode (catalog
number Z-1950), $.60 plus shipping and
handling; a matched pair (receive/trans-
mit) of ultrasonic transducers (catalog
numbers L-7050 and L-7052), $2.95 each
plus shipping and handling. Note that this
supplier requires a $10.00 minimum order.

somewhat more involved. If the function
bit in the data stream is a 1, the four-bit
code is identified as a command, and is
routed to the command port. Once the
digit is latched into the port, there is a 0.1-
second delay and then a negative 0.8-
millisecond pulse appears on the V€
output, pin 18. All 16 commands and the
VC pulse may be used as necessary;
however, four of the commands are also
internally decoded by the 14458 to control
two specialized outputs.

When the key corresponding to com-
mand 09 or oFF is pressed, pin 5 on the
14458, on/oFF, is driven low. That pin is
also set low when the IC is powered up,
and is driven high when any data word is
transmitted. If the 14458’s power supply
remains uninterrupted, that pin can be
used to turn the controlled device on and
off. When the oN/oFF pin goes low or off,
the rest of the 14458 goes into a standby
mode, with commands being ignored un-
til a data word is transmitted.

The other three commands decoded by
the 14458 all control one output, pin 23,

FROM

ANALOG

OUTPUT QUTPUT
(PIN 23} {0-5 VOLTS}

=

FIG. 11—THE LOW-PASS FILTER used to obtain
a smooth DC signal from the anaLoG out output.
An active filter and/or voltage follower can also
be used.

ANALOG ouT. That output provides a vari-
able voltage between 0 and 5, with a total
of 64 steps between the two extremes.
When the 14458 is powered up, the volt-
age is at 0. When the ANALOG UP KEY
(command 07) is pressed, the voltage at
the ANALOG ouT pin begins to step up-
wards at a rate of 10 steps per second, until
the key is released or until the maximum
of 5 volts is reached. The ANALOG DOWN
key (command 06) operates in the op-
posite manner, stepping the voltage at the
ANALOG ouT pin down at a rate of 10
steps/second until either the key is re-
leased or 0 volts is reached.

The mute key (command 08) when
pressed once forces the ANALOG ouT
voltage to 0, and when pressed again,
returns it to its previous level. The AnA-
LoG UP key will also return the voltage to
its previous level and, if held down, con-
tinue to increase it.

The ANALOG oUT signal is pulse-width-
modulated, and must be passed through a
low-pass filter (Fig. 11) in order to obtain a
smooth DC signal. If more than a few
milliamps of output current are needed,
an op-amp voltage follower should be
added. The ANALOG ouT signal is intend-
ed to control a TV’s volume, but can be
used for any purpose.

There are two basic types of com-
mands, toggle and continuous. The only
difference between the two is that with the
toggle type, the command is only sent
once (with one V€ pulse) no matter how
long the key is held down, while with the
continuous type, the command is re-
transmitted (each time with a V€ pulse)
every 0.1 seconds as long as the key is
depressed. orr and MUTE are examples of
toggle-type commands; ANALOG UP and
ANALOG DOWN are continuous types.
There are twelve uncommitted com-
mands, two of which are toggle-type and
ten of which are continuous.

The 14458 also has three specialized
outputs intended for TV control that are
probably of little use otherwise. All three
are controlled by the data sent to the data
port.

Pins 6 (u/v) and 7 (LBV) are used to
switch between tuners and bands in a TV
set. When the data at the data port is
between 14 and 83, the u/v pin will be
high; it is low otherwise. If the data is
between 02 and 06, the LBv will be low; it
is high otherwise. When the data is be-
tween 7 and 13, both pins will be low.

The third specialized TV output is dif-
ferent in that it may have other uses. Pin 4
(AFT) is used to disable a TV’s automatic
fine tuning circuit briefly each time the
channel is changed. Each time new data is
entered into the data port, that output will
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FIG. 12—THE OUTPUTS and decoding scheme
for the receiver used in the 20- and 26-key sys-
tems, Each enable output is used to activate one
output device.

drop low for 0.4 seconds. That could be
used as an alternate to the pa pulse, oras a
countering or resetting signal to it. The
only problem is that four other commands
(00, TOGGLE 1; 01, TOGGLE 2; 02, CONT 1; 03,
CONT 2) also cause that pin to drop low,
which could interfere with such reset
functions.

Decoding and interfacing

The most difficult part of using a re-
mote-control system built with the 14457
and 14458 is interfacing the receiver to the
system under control. Since the idea here
is not to tell you how to build a specific
sort of remote-controlled device, we will
not discuss specific sorts of interfacing.
Instead, let’s look at a universal system
that can be used to decode the 14458’s
commands to control functions remotely.
It is up to you to provide the final link
between these decoders and the device
you want to control.

If the 10-key transmitter is used, no
decoding is needed as none of the com-
mands are accessible. The only step nec-
essary would be to interface the data port
(either one or two digits) to the security
system or other device. Note that although
no direct oFF control is possible with that
configuration, the OFF output can be driv-
en high by transmitting any data word.
The oFF output (and the 14458) could be
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reset by the controlled device by pulsing
the por input low.

With the 20- or 26- key transmitter, ten
commands are available and must be de-
coded by external circuitry. Since the
command codes fit the ten BCD digits
(0000-1001), a 4028B BCD-to-10 line de-
coder can be used to generate ten separate
enable lines, one for each command (Fig.
12).

Basically, what that decoding scheme
does is use the appropriate enable line to
enable or activate the interface circuit as-
sociated with the command, and then uses
the VT pulse or pulses to clock the circuit.
If the 32-key transmitter is used, there are
16 commands, so a 4514B hex-to-16 line
decoder must be used to generate the re-
quired number of enable lines (Fig. 13).
Table 2 shows the relationship of the com-
mands to their respective enable lines.

With that basic approach, an interface
circuit can be devised to interface the en-
able and V€ lines to control the proper
function on the controlled device. If nec-
essary, more than one enable line can be
used to control different aspects of one
output device. Let’s look at four basic
interface circuit types.

The simplest type is used to generate a
pulse output when it is selected and
clocked by the V€ pulse (Fig. 14). Two
4001B Nor gates are used, one to invert
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FIG. 13—THE OUTPUTS and decoding scheme
for the 32 key system.

TABLE 2—ENABLE DECODER OUT-

PUTS

Qutput Command

00 TOGGLE 1

01 TOGGLE 2

02 CONT 1

03 CONT 2

04 'CONT 3

05 CONT 4

06 ANALOG DOWN'

07 ANALOG UP®

08 MUTE"

09 OFF"

10 CONT §

11 CONT 6

12 CONT 7

13 CONT 8

14 CONT @

15 CONT 10

*also internally decoded by the 4458

e 1/4 40018
ot ﬂ@ 6“ S
YGRS 5 1/4 40018

FIG. 14—THIS INTERFACE CIRCUIT outputs a
pulse that can be used to control a device.
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FIG. 15—THE ONE-BUTTON alternate-action in-
terface circuit.
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FIG. 16—THE TWO-BUTTON alternate-action in-
terface circuit. Either a 4013B or 4027B type flip-
flop may be used.

the enable line signal, and the other to act
as a gate that will pass the ¥ pulse (in
inverted form) when the correct enable
line is high. The pulse will be an exact
mirror of the VT pulse, 0.8 milliseconds
wide, and positive in polarity. A third or
gate could be added to re-invert the
pulse’s polarity, and if a longer pulse wid-
th is desired, a 4528B monostable or 555
timer can be added to the output.

The basic on-off type of control is a
one-button alternate-action decoder (Fig.
15). A 4027B JK flip-flop has its 1 and
inputs tied together and to the correct en-
able line, and its cLk input tied to the VT

pin. If the enable line is low, a pulse on the
v© pin will have no effect on its outputs. If
the enable line is high, the pulse will
cause the outputs to change states. That
type of output device should be used with
a toggle-type command to keep it from
changing states more than once per key
press.

A more positive such control is a two-
button alternate-action decoder (Fig. 16).
Either a 4013B or a 4027B flip-flop may
be used in that circuit, since only the sET
and ReSET inputs of either are used. One
enable line is used, via a 4081B anD gate,
to allow the VC pulse to reach the SET input
and drive the ¢ output high (and the @
output low, of course);another enable line
and AnD gate are used to similarly allow
the V€ pulse to reach the RESET input and
drive the @ output low. Note that the vc
signal is inverted in that circuit. The ad-
vantage of the two-button control is that it
is impossible to mis-set the flip-flop if the
correct button is pressed. Repeated press-
ing of a button or (in the case of a continu-
ous command) repeated VC pulses will
have no effect on the output; only pressing
the opposite button will alternate the out-
puts.

15V
A
16 1
+V PE 2
10 _— D——o
1| uP/o0WN = 1141
Jt»o—i BINDEC = g2 Blg=0
0 15 4 ©
CLK
ciGNp Pt P2 P3 Py
5 |8 |4 Nz [13 [3
SowN , 1/4 40018
ENABLE © | w 3
5
up
ENABLE ©
VCo

FIG. 177—THE UP/DOWN counter interface cir-
cuit. The 4029B can be set to count in either BCD
or binary format, or can be replaced by a
4510B/4516B counter.

The last and most complex decoder is
an up/down counter controlled by two en-
able lines (Fig. 17). One is used to activate
the counter in the up-counting mode; the
other is used to activate the counter in the
down-counting mode. In both cases, the
VC pulse is used to clock the counter in the
desired direction.

(Continued on page 113)
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You can build a professional-quality compander for your hi-fi system using circuits designed

around Signetics’ NE570 compander IC.

IF YOU RE LOOKING FOR WAYS TO IMPROVE
your hi-fi system, don’t overlook com-
panders. They can be used to reduce noise
from your tape recordings and to bring
back the dynamic range that is lost when
recording and broadcast engineers com-
press their audio signals. Companders
also are used in cordless telephones,
speaker-phones, and wireless micro-
phones, and as signal-level controllers in
electronic organs, MODEM’s, and
mobile telephone equipment.

In this article we will explain the funda-
mental theory of companders, discuss
basic applications, and we’ll also present
a circuit, complete with PC-board pat-
terns, that you can use to experiment with
the Signetics NE5S70 family of IC com-
panders.

Basic compander theory

The compander is a versatile, low-cost,
dual-channel gain-control device pri-
marily used for audio noise reduction.
The word compander is actually a con-
traction of the two words COMpressor
and exPANDER, and they indicate the
compander’s complementary tasks: com-
pressing and expanding the level of an
audio signal, which could be music,

TOM PASK

speech, or tone-encoded computer data.
Signals are compressed before transmit-
ting or recording so that all components of
the signal are above the inherent noise
level of the transmitting or recording me-
dium, but below the saturation level of
that medium. Signals then undergo com-
plementary expansion at the receiving, or
playback device to restore their natural
dynamic range, and to improve the ratio
of the signal to the noise that entered in the
transmitting or recording medium.

For example, assume we have a 1000-
Hz signal at a level of 2.5 volts P-P com-
bined with a 6000-Hz signal at a level of
1.0 volt P-P. (See Fig. 1-a.) On an os-
cilloscope the 6000-Hz signal would
seem to “ride” the 1000-Hz signal, but
for clarity, we have shown them sepa-
rately. The 0.5 volt P-P high-frequency
noise signal is not part of the original
signal; it’s noise that’s introduced in the
recording or transmission medium: tape
hiss, for example.

In Fig. 1-b we see what happens when
an across-the-board gain of three is ap-
plied to those signals. The level of the
6000-Hz signal is greatly increased with
respect to the noise signal, but the 1000
Hz signal is clipped, due to the 6-volt P-P

dynamic range of our example transmis-
sion channel.

That is clearly unacceptable, and Fig.
l-c shows the remedy. There the 1000-Hz
signal is left as is, and the 6000-Hz signal
is amplified by a factor of two. Now the
signal-to-noise ratio of both input signals
has been increased with no clipping. That
is the essence of compression.

By contrast, expansion restores all
components of a signal to their original
levels. Feeding the signal represented in
Fig. l-c through an expander complemen-
tary to the compressor that produced that
signal would result in the original signal
shown in Fig. 1-a. The result is a clean,
undistorted signal with a high signal-to-
noise ratio and a dynamic range like that
of the original signal.

Compander components

The basic compander consists of a cur-
rent-controlled variable-gain cell (A-G), a
full-wave averaging rectifier and voltage-
to-current converter, (hereafter referred to
as the rectifier), and an operational ampli-
fier. The block diagram of the NE570,
NES571 and SAS571 is shown in Fig. 2-a;
that of the NE572 is shown in Fig. 2-b.
Note that although the figure shows only
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one channel for each type of device, the
IC’s contain two identical, independent
channels.

The NE570 and NE571 have quite sim-
ilar operating characteristics, but those of
the NE570 are somewhat better than those
of the NE571, and include wider supply
range, lower distortion, lower DC output
shift, etc. The SA571 has the same elec-
trical characteristics as the NE571, but
operates over a different temperature
range. The NE570/1 devices differ from
the NE572 in that the latter has an addi-
tional buffer inserted between the rectifier
and the A-G cell that allows separate pro-
gramming of attack and delay times,
which cannot be set independently with
the NE570/1 devices.

v

v
INHERENT NOISE

v

ov

-1V

=2V

-3V

INHERENT NOISE

v

il

INHERENT NOISE
v

c
FIG. {—BASIC COMPANDER ACTION is com-
pared with straight amplification. The input sig-
nal (a) is amplified by a factor of three (b) and
companded by a factor of two (c).
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FIG. 2—SIGNETICS' NE570, NE571 and SA571 are shown in a, and the NE572 is shown in b, The latter
has no output buffer, but allows attack and delay times to be set independently by capacitors C, and

Cp, respectively.

However, that buffer leaves no space on
the chip for an output op-amp, so circuits
requiring additional drive capability will
need an additional outboard op-amp. If
high fidelity audio or separately program-
mable attack and decay times are needed,
the NE572 should be used with an exter-
nal low-noise op-amp like the NE5534.
We will restrict our discussion to the
NES570/1 devices.

The functional blocks mentioned above
are assembled in different ways according
to whether we need the compression or
the expansion function. Butin either case,
an operational amplifier provides the
main signal path and output drive, and the
rectifier converts the AC input voltage
into a DC current that controls the gain of
the op-amp.

Compressor theory

As shown in Fig. 3-a, the compressor
may be thought of as an op-amp with a
variable feedback resistor, R When the
input signal increases above a preset
crossover level (0 dB), Ry decreases in
value, and that causes the gain to de-
crease. As the input signal decreases be-
low the crossover level, R increases in
value, and that causes the gain to increase.
In fact, as shown in Fig. 3-b; the A-G cell
and rectifier are simply placed in the feed-
back loop of a standard inverting op-amp
circuit and take the place of R The equa-
tion for voltage gain in such a circuit is

Av = —Re/Rin

Referring again to Fig. 3-b, the com-
pressor’s gain is described by this
equation:

A, = RiRals
EHINVIN(avg)

Resistors Rl and R2 are internal to the
compander IC, and have values of 10K
and 20K, respectively. The bias current Iy
must be limited to 140pA, and Vy (avg)
equals 0.9 X Vy (rms).

Sample compressor application
Since the compressor is a feedback

Rin
INPUT O—AAA =

-0 OUTPUT

FIG. 3—THE BASIC COMPRESSOR may be
thought of as an op-amp with a variable feed-
back resistor. The components in the dashed
box (b) correspond to Rg in (a).

controlled system, its stability must be
maintained for all input conditions. You
must bias the DC level of the output pins
at approximately half the supply voltage.
If that isn’t done, the positive or negative
peaks may be clipped. causing distortion.
To allow for maximum voltage swing, the
op-amp is biased by resistors R, and R4
as shown in Fig. 4. The equation describ-
ing the output bias level is:

Vour (DC) = Vgrer (1 + 2Rpc/R4)
Vger is biased internally to a level of
+1.8 volts.

Note that the value of C- must to be
large enough to shunt any AC flowing
through that point to ground. Capacitors
Cp, and Cp,, which should have fairly
large values, are used in the A-G and
rectifier circuits to prevent DC bias cur-
rents from flowing between those circuits.
The input capacitor, Cyy, is also used for
AC coupling: it preserves the DC bias on
the op-amp.

You must plan for the maximum output



PARTS LIST

All resistors Va-watt, 5%

R1—33.,000 ohms

R2—36.000 ohms

R3—12,000 ohms

Capacitors

C1, C4, C5, C7, C8—2.2 pF, 25 volts,
tantalum

C2, C6, C12, C13—10 wF, 35 volts, tan-
talum

C3, C11—200 pF

C9, C10—1.0 uF, 35 volts, tantalum

Semiconductors

IC1—NE570, NE571, or SA571

Other components

S1—SPST, PC-mount

CIN

R3 ]
V
FME: REF

E )
INPUT = QUTPUT
FIG. 4—THE BIASING NETWORK for the com-
pressor. See the text for details on calculating
the resistor and capacitor values.

OUTPUT

OUTPUT

FIG. 5—THE BASIC EXPANDER may be thought
of as an op-amp with a variable input resistor.
The components in the dashed box (b) corre-
spond to R,y in (a).

voltage swing because the A-G and rec-

tifier cells can handle peaks of only 140

pA and 300 pA, respectively. Use the

following formulas to determine the re-

sistor values to use in order to remain

below those levels.

R1 = (Vour(peak) / 300 pA) — 10,000

R2 = (VouT(peax) / 140 pA) — 20,000
Resistors Rl and R2 are reduced by

oUTPUT

- Ve

FIG. 6—THE BIASING NETWORK for the ex-
pander. See the text for details on calculating the
resistor and capacitor values.

10,000 and 20,000 ohms, respectively,
because the NE570/1 devices have inter-
nal protection resistors with those values.

Rectifier capacitor Cp e controls the
attack and decay times of the circuit. It
will usually have a value between 1.0 pF
and 2.0 puF. A 2.0 pF capacitor gives an
attack time of about 3 ms and a decay time
of about 13 ms. Note that decreasing
Cirecr to speed up the attack will cause
distortion to increase.

Some applications may be especially
sensitive to THD (Total Harmonic Distor-
tion) or low-level tracking errors. Sig-
netics’ /1985 Linear LSI Data and
Applications Manual discusses methods
of reducing both. Also, some circuit
layouts may cause low-level oscillation if
the THD trim pin is left unconnected.
That is cured by adding a 200 pF capacitor
between that pin and ground.

For use in the real world, an input buf-
fer amp may be necessary to match the
input impedance of NE570/1 to that of the
circuit driving it. In some applications
“breathing.” noise-pumping, or other
strange sounds may occur; they can be
reduced or eliminated with pre-emphasis
circuitry.

Expander theory

The expander uses the same building
blocks as the compressor, but in this con-
figuration the A-G cell is inserted before
the inverting input of the op-amp. where it
functions as a variable input resistance,
Ry as shown in Fig. 5-a. When the input
signal increases above a preset crossover
level (0 dB), the variable resistor de-
creases in value, and that causes the gain
to increase. As the input signal decreases
below the crossover level, the variable re-
sistor increases in value, and that causes
the gain to decrease. The equation for
voltage gain in such a circuit is still:

Ay = —Rg/Rin-

In fact, in the expander configuration,
R,y is replaced by the A-G cell and the
rectifier as shown in Fig. 5-b. Resistors R1
and R2 are still internal to the compander
IC and have values of 10K and 20K, re-
spectively; Iy must still be maintained
below 140 pA: so the gain equation for the
expander is:

L 2 Ra VIN;avg}
¥ R1 R2 Ig

Sample expander application

As with the compressor application de-
scribed above, care has to be taken with
the expander to avoid clipping. The output
should again be biased at one-halfl the
supply voltage. The circuit shown in Fig.
6 is designed to operate from a six-volt
power source, so the DC level of the out-
put is biased at three volts.

When using a supply voltage higher
than six volts, adjust the output bias level
accordingly. To raise the DC output level,
it is recommended that the value of R4 be
decreased by connecting resistors in par-
allel with it. Changing R3 would affect
the expander’s AC gain. and thus would
cause a mismatch in a companding sys-

COMPRESSOR EXPANDER
OUTPUT INPUT
COMPRESSOR TRANSMISSION EXPANDER
INFiUT MEDIUM OUTPUT
+16dB— ' * + +16dB
+1zds——\‘\! [ |/7/.:‘f12d3
J | | |
0dB— i | : : —|0dB
— 20dB|— / ' - 208
| | |
| | |
—40dB— | T — 40dB
| |
NOISE
—60dB}— | I —60dB
| | |
| |
—80dBL— ~80dB

FIG. 7—SIGNAL LEVELS IN A COMPLETE COMPANDER SYSTEM. The compander works on a 2:1
compression ratio and a 1:2 expansion ratio. Noise inherent to the transmission medium is kept below
the level of the weakest signal.
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tem. In other words. the expansion ratio
would be different than the compression
ratio. The DC bias of the output can be
calculated using this equation:
Vour = Vgrer (1 + R3/R4)

If R3=20K, R4=30K and Vpp-=1.8,
then Vg1 =2.99 volts.

The input and output coupling capaci-
tors must be large valued. For lowest dis-
tortion, a separate capacitor should be

FIG.8—THE 15 KHZ SIGNAL in the upper trace is
fed through the compressor, whose output ap-
pears in the middle trace. That signal is restored
to its original form, as shown in the lower trace,
by the expander.

I W
c2 R1 C3 I
1F 10K ? A2 =
20K
Ry AG e |2
33K

1l
>
>
>

Ly 208 30pF
+ 3
Rd
30K
o o) o)
INPUT Vaer OUTPUT

FIG. 9—THE COMPANDER USED AS AN ALC
DEVICE. This circuit combines elements of both
the compressor and the expander.

.ﬁ{ﬁl L ','._.' : ._:
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il ot
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FIG. 10—ALC ACTION is shown here. The upper
trace shows the input signal, and the lower trace
shows it being processed by the ALC circuit.

C1 OPTIONAL
2.2uF PRE-EMPHASIS
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FIG. 11—A COMPANDER CIRCUIT you can build to experiment with compression, expansion and ALC.
The pre- and de-emphasis networks may be replaced by jumpers if they are not needed.

placed in series with both the A-G cell’s
input (C,y,) and the rectifier’s input
(Cino)-

If you anticipate an input signal greater
than 2.8 volts peak, which corresponds to
an input current of 140 A, then the value
of R2 must be increased. If the input sig-
nal is greater than 3.0 volts peak, R1 will
also have to be increased. As with the
compressor, signal distortion can be
avoided by limiting the compander’s peak
input currents.

The effects Cyppr has on attack and
delay times, as well as distortion, are the
same as in the compressor circuit, so start
of with a value of | pF to 2 wF for Cpper
In any case, Cyg e should have the same
value in both circuits of a complete com-
pander system.

An input buffer may again be necessary
if the input impedance of the NE570/1
needs to be matched to that of the driving
device. Also, de-emphasis would be nec-
essary if the complementary compressor
circuit used pre-emphasis, such as that
used by high-fidelity tape decks. The dis-
tortion trim pin functions as in the com-
pressor, and if not used, should be
bypassed with a 200 pF capacitor to
ground.

Companding example

In Fig. 7 we see how a complete com-
pression/expansion system affects signals
of various levels. Note that the input sig-
nals occur over a 96 dB range, and are
compressed to a 48 dB range. In other
words, compression works on a 2:1 ratio.
Signals above the 0 dB line will be halved,
and signals below the 0 dB line will be
doubled. For example, the + 16 dB signal
decreases to a value of +8 dB, and the
—80 dB signal increases to a value of
—40 dB.

The output of the compressor is fed to
the transmission medium (be it the air-
waves, telephone lines, magnetic tape,
etc.) where a low-level noise signal is
picked up. The signal is then fed to the
expander where it is expanded from 48 dB
to 96 dB, that is, at a 1:2 ratio. Here,
signals above the 0 dB line are doubled,
and signals below the 0 dB line are
halved. For example, the +8 dB signal
increases to a value of +16 dB, and the
—40 dB signal decreases to a value of
—80dB. Note that the noise arising in the
transmission medium is kept below the
—80 dB level by companding.

The oscilloscope photo in Fig. 8 shows

continued on page 109
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ACCIDENTAL CONTACT WITH HIGH VOLT-
ages or currents can often result in injury
or even death. However, there are many
instances when deliberate exposure to
some type of electrical stimulation is an
effective part of treatment for an illness or
condition. In this article we are going to
look at some of those
instances.

Electrical
stimulation of the
heart

In a healthy heart,
muscle contractions
are initiated and coor-
dinated by a natural
“‘pacemaker’ and
“tonduction™ system
that is made up of spe-
cial muscle cells.
While many cells in
the heart will elec-
trically discharge,
causing a contraction
to occur. the pace-
maker area of the heart
contains cells that
spontaneously dis-
charge the fastest.
After the pacemaker
cells discharge, elec-
trical signals travel
throughout the atria
(the top half of the
heart). The atria are
electrically insulated
from the ventricles
(the bottom half of the
heart). The signal
from the atria is con-
ducted to the ventri-
cles by a specialized
collection of muscle
fibers (the AV node
and associated fibers)
that cause a delay of
about a tenth of a sec-
ond. Thus. after the
atria contract to push
blood into the ventri-
cles, there is a delay of
about a tenth of a sec-
ond before the ventri-
cles receive the signal
to contract. It is the
ventricles that pro-
duce the real pumping
action, giving a pulse that can be felt at the
wrist and elsewhere.

When that normal pattern is disrupted,
the heart is said to be in fibrillation. When
fibrillation is brought on, due to extra
pacemaker signals being generated or to
an irritation of the heart, the beating of the
heart muscle becomes uncoordinated.
During fibrillation the exposed heart can

O

P=

be seen to writhe like a bag of worms,
rather than contracting in a useful manner.
If the ventricles beat normally but there is
atrial fibrillation. about 20% of the effi-
ciency of the heart is lost because blood
does not enter the ventricles as well as it
should. In addition, the fibrillation sig-

Medical Uses

Electric Shock

Electrical stimulation of the body can be dangerous, but
there are some instances where it can save a life.

RAY FISH, Ph.D., M.D.

nals passing through the AV node usually
stimulate the ventricles to contract at a
rate of about 170 beats per minute, a con-
dition not well tolerated by most individu-
als. While many people have atrial
fibrillation which cannot be stopped, the
rate of the beating of the ventricles can be
controlled by medication that slows con-
duction of impulses through the AV node

and decreases the ventricular contraction
rate (the effective heart rate).

Ventricular fibrillation. if not treated
within minutes, is fatal. About 350,000
Americans die each year from disruptions
in cardiac rhythm, usually ventricular
fibrillation. Most of those electrical dis-

turbances take place

during or within a few
o days of a myocardial

infarction (heart at-
tack). Many of the
people who die do so
needlessly. Though
the heart muscle has
been damaged by a
heart attack, if the
electrical disturbance
is corrected. the per-
son might live for
many more years.

One way to stop
fibrillation of the atria
and ventricles is to ap-
ply an electrical shock
to the chest. That
shock is administered
via large paddles (as
you've doubtless seen
on TV or at the
movies) using a ma-
chine called a de-
fibrillator. When that
electrical shock is ap-
plied, all muscle cells
in the heart are de-
polarized, as if they
had just discharged.
The first cells to re-
cover are those in the
pacemaker area of the
heart: they send sig-
nals to the conduction
system, which causes
organized contraction
of the heart muscles.

Figure | shows an
electrocardiagram of a
patient in ventricular
fibrillation. The re-
gion labeled A shows
irregular, nonrepeat-
ing voltage fluctua-
tions. A defibrillating
shock of about 1,000
volts is applied at B.
That causes the elec-
trocardiogram ampli-
fier to overload. For a period the elec-
trocardiogram shows a signal with an
elevated baseline. then the amplifier satu-
rates again (¢). After a few seconds the
heart begins to beat slowly (), though not
in a normal manner.

A relatively small number of people
have recurrent episodes of cardiac rhythm
disturbances (arrhythmias) that are not as-
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FIG. 1—ELECTROCARDIOGRAM of a patient with ventricular fibrillation. At point b defibrillation (the
applying of a voltage) is performed. A heartbeat, although abnormal, slowly begins to appear after

several seconds (d).
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FIG. 2—THIS SLOW HEARTBEAT is the result of a heart attack. In order to restore the heartbeat to

normal, a pacemaker had to be implanted. Differences in the waveform are due to the different

locations of electrodes used to take the reading.

sociated with heart attacks. Many of those
disturbances are corrected by electrical
shock, or defibrillation. A few dozen peo-
ple with recurrent potentially-lethal ar-
rhythmias have been treated with
surgically implanted defibrillators. When
a fatal rhythm is recognized by such a
unit, a shock of 30 joules is applied to the
heart. That is less than the 300 joules
usually applied when the defibrillation
shock is administered externally. But then
again, the power requirements are less
because the shock is applied directly to
the heart rather than to the chest wall.

In fibrillation there are too many sig-
nals or depolarizations occurring. With a
slow or absent heart rate, there are too few
depolarizations. Figure 2 shows an elec-
trocardiogram from a patient who has suf-
fered an acute heart attack. The beats are
coming much too slowly, about one every
2 seconds. That gives a pulse rate of about
30 beats per minute. It was decided that a
pacemaker was needed in that case be-
cause drugs would not increase the heart
rate, and the patient was in shock. A tem-
porary pacemaker, actually a specially
built pulse generator in a small box, was
connected to the heart by a catheter with
wires built into it. The pacemaker catheter
was inserted into a large vein under the
clavicle (collar bone) and pushed forward
until it reached the heart. (See Figs. 3 and
2,

Usually when a pacemaker catheter is
inserted, the positioning of the catheter is
obtained using **fluoroscopy.” That tech-
nique uses a continuous X-ray source and
an image intensifier system that permits
the physician to see a real-time image of
the catheter working its way to the heart.
Because veins branch and turn it is useful
to be able to see where the catheter is

electrodes at its end contact the heart muscle.

going and to twist or redirect it when
needed.

Because the condition of the patient
whose electrocardiogram is shown in Fig.
2 was so acutely poor, there was not time
to set up the equipment or wait for the
technicians who run it to come to the
hospital. Thus the catheter was inserted
“blindly.” That is, the catheter was inser-
ted in the vein via a large needle and
pushed forward until small spikes, caused

FIG. 3—A PACEMAKER CATHETER, such as the one shown here, is inserted into the body so that the

by the signal from the pacemaker, were
seen in the patient’s electrocardiogram.
The presence of those spikes meant that
the catheter was near the chest electrodes
used to monitor the electrocardiogram.
The catheter was further advanced until
the small spikes were followed by heart-
beats, as seen in Fig 5. That was electrical
confirmation of the fact that the
pacemaker had “captured™ (was stimulat-
ing) the heart. Later, routine X-rays
showed that the pacemaker was in a good
location. Because of the type of heart at-

tack, that pacemaker was only needed for
a few days. In other cases a permanent
pacemaker must be surgically implanted
in the patient and connected to the heart.

There are several types of electronic
pacemakers. An atrial pacemaker can be
used if the atria are not contracting often
enough, but the natural conduction be-
tween the atria and ventricals is normal. A
ventricular pacemaker can be used to
stimulate just the ventricles. The atria



FIG. 4—IF THERE IS ANY CIRCULATION, a balloon at the end of the catheter is inflated so that the
catheter tip will be carried to the heart by blood flow.
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FIG. 5—SMALL SPIKES, which are the output signals from the pacemaker, are followed by heartbeats.
This shows that the pacemaker has “captured” the heart.

may be stimulated by backward con-
duction through the AV node, but the re-
sulting atrial contraction would be at the
wrong time to do any good. A sequential
pacemaker has two sets of wires: One
stimulates or senses the signal from the
atria; the second stimulates the ventricles
after a delay that simulates the delay nor-
mally caused by the AV node. With a
sequential pacemaker, the 20% boost in
cardiac output provided by the atria is
retained.

Different pacemakers operate in dif-
ferent manners. Some work only when
needed; those are called demand
pacemakers. The same wires that stimu-
late the heart are used to detect heart sig-
nals that are spontaneously present. Thus,
if the heart is beating on its own, the
pacemaker does not fire. If the heart rate
gets below the minimum a patient could
tolerate, the pacemaker fires.

Some pacemakers fire regardless of
spontaneous heart activity. Those are
called asynchronous pacemakers.

Instead of turning off when a heartbeat
is detected, some pacemakers fire within
milliseconds of each detected heartbeat
(with a maximum rate of firing). In that
way externally induced electrical signals

cannot trick the pacemaker into shutting
off. Units that operate in that manner are
called stimulated pacemakers.

External pacemakers have controls that
allow the physician to program the stim-
ulus current and heart rate. It is also possi-
ble to choose whether or not the
pacemaker should be inhibited by spon-
taneous heart activity. With surgically im-
planted pacemakers that is not possible.
To overcome that problem, remotely pro-
grammable pacemakers have been de-
veloped. The pacemaker contains a radio
receiver that detects coded signals sent by
a hand-held transmitter that looks some-
thing like a calculator or small computer.
With such a unit, it is possible to control a
wide variety of pacemaker parameters.

If a permanently implanted pacemaker
is not functioning, troubleshooting can be
difficult. However, there are some tests
that can be done to help determine the
cause of the problem.

Almost all demand pacemakers contain
a magnetic reed switch. Placing a strong
permanent magnet near the pacemaker
will activate the switch and convert the
pacemaker to an asynchronous mode of
operation. As long as the magnet is held
in place. the pacemaker will fire ata con-

stant rate regardless of the person’s spon-
tancous heart rate. If a magnet is applied
and no pacemaker spikes can be seen on
the electrocardiogram. either the pulse
generator or the electrode wire is defec-
live,

If a pacemaker fails within weeks of
being implanted, the problem is usually
with the electrode wire. The wire may
have dislodged, or the electrical resis-
tance between the electrode and the heart
tissue may have increased.

A failure after years of operation is
most often due to weak batteries: placing a
magnet over the pacemaker may give a
relatively slow heartrate when batteries
are weak.

When pacemaker spikes are seen on the
electrocardiogram, but there is no capture
of the heart, the problem might be with
the patient or with electrode placement. A
chest X-ray may show a break in the elec-
trode wire. The X-ray can also indicate if
the electrode has moved or perforated the
wall of the heart. Listening to heart
sounds may reveal a “pericardial rub”
that indicates irritation of the lining of the
outside of the heart; the patient may feel
pain due to the electrode. If the electrode
is in the proper location, loss of capture
may be due to chemical imbalances in the
patient’s blood. Low levels of potassium
or calcium can increase the amount of
energy needed for electrical capture of the
heart.

Further troubleshooting can be done if
the pacemaker is a programmable type.
Some such pacemakers allow measure-
ments of lead impedance, sensitivity. and
output energy.

Stimulating the inner ear

+ Severe hearing loss can be partially cor-
rected by a new kind of hearing aid, man-
ufactured by 3M (St. Paul, MN), that
electrically stimulates the inner ear. Un-
like conventional hearing aids that ampli-
fy and filter sound, those new hearing aids
perform a spectrum analysis and use the
resulting signals to stimulate certain
portions of the auditory nerve.

The human ear is shown in Fig. 6. Nor-
mally sound travels through the air to the
eardrum. The eardrum vibrates and those
vibrations are transferred to three small
bones. Those bones in turn cause vibra-
tion of fluid in a snail-shaped structure
called the cochlea. Sound causes a mem-
brane, called the basilar membrane, in the
cochlea to vibrate at various places.
Which portion of the membrane vibrates
depends on the frequency of the sound
present. Specialized receptor cells along
the membrane transmit signals to fibers of
the auditory nerve. Thus the ear acts as a
real time “spectrum analyzer™ and trans-
mits many parallel signals to the brain.

The portion of the basilar membrane
that vibrates determines the pitch that is
perceived. To a lesser extent the frequen-
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FIG. 6—THE MAJOR STRUCTURES of the human ear are shown here.

cy of stimulation of the basilar membrane
as well as the location of the stimulation
influences the perception of pitch; that is
more important at lower frequencies.

Surgery and conventional hearing aids
can correct many hearing problems that
are caused by damage to the structures of
the outer ear (ear canal) and the middle
ear (the eardrum and three bones). But if
the cochlea (inner ear) were damaged,
there was little that could be done until
recently. Clinical trials of cochlear im-
plants began in 1972. Since then hundreds
of people have had electrode arrays inser-
ted into their inner ears.

The earliest cochlear implant, or pros-
thesis, used a single electrode. Such a
device allows the user to recognize dif-
ferences in a sound’s intensity and dura-
tion, but allowed only low frequency
sounds to be recognized. Single electrode
devices allow users to recognize some en-

vironmental sounds and make lipreading
easier.

Multiple channel cochlear implants
contain spectrum analyzers and may have
16 electrodes. The stimulating voltage on
each electrode is determined by the ampli-
tude of sound in a certain frequency
range. Information about the timing and
amplitude of signals in various frequency
ranges is preserved. Some users of multi-
ple channel cochlear implants are able to
understand speech in a limited manner.
One study reported 70% recognition of
vowels and 30% recognition of con-
sonants without lipreading. Persons with
cochlear implants can hear with sen-
sitivity approaching normal. Although
the sound is distorted, doorbells, car
horns, and other sounds can be heard al-
most as well as by a person with normal
hearing.

A typical cochlear prosthesis consists

STIRRUP  ANVIL HAMMER
BONE

EARDRUM

EXTERNAL
AUDITORY
CANAL

of two electronic assemblies—one out-
side of the head. and one that is surgically
implanted. The external electronics pack-
age detects sound, performs spectrum
analysis, and transmits signals to the im-
planted electronics.

The surgically implanted internal elec-
tronics package detects the transmitted
signals and converts them so that they can
be perceived by the auditory nerve. Some
systems use a rigid electrode that is inser-
ted directly into the auditory nerve. More
commonly, however, a flexible electrode
array is inserted into the cochlea and made
to lie along the basilar membrane, which
1s then made to vibrate by the electrodes
in response to the transmitted signals.
That vibration is detected by the auditory
nerve as normal. Which frequencies cause
which electrodes to vibrate can be varied
to adjust for differences in perception
from patient to patient. R-E
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DESIGNING WITH
DIGITAL IC’S

This month we learn about counter circuits and how they work.

JOSEPH J. CARR

P t 7 BEFORE WE GET TO
ar our topic for this
month, let's clear up an error that ap-
peared in our last installment (September
1985). Among the circuits that we looked
at then was a shift register called a pseudo-
random sequencer. Due to a mix-up, an
incorrect schematic was shown for that
circuit (Fig. 15 in that issue). The correct
schematic is shown here in Fig. 1.

Actually, that circuit can serve as a
good introduction to this month'’s topic—
counters. Remember last time we said that
the output of the pseudo-random se-
quencer only appears to be random. In-
stead its output repeats every 2n — | times,
where n is the number of stages in the
circuit. Because of that, the shift register
can be thought of as a counter.

A counter is defined as a sequential-
state circuit. That is, it has n different
states into which it can go, and it enters
those states in a predetermined sequence.
You can use a counter to divide an input
signal frequency by n, or to produce a
single output pulse for every n input
pulses.

Let’s stop for a moment and define a
few terms that are used when talking
about counters. The modulo of a counter
refers to the number of different states that
a counter sequences through. For in-
stance, the modulo of a hexadecimal, or
base-16 counter is 16. The modulo of a
binary counter is two.

The coding of a counter tells us which

states it will pass through, and in what
sequence. The coding is particularly im-
portant when the counter is weighted. In a
weighted counter, each parallel output is
used to represent a number of counts. To
make that a little clearer, let’s look at an
example.

Figure 2 shows a base-16 counter con-
sisting of four J-K flip-flop stages in se-
ries. The relationship between the signals
at the four parallel outputs and the input is
shown in Fig. 3. Studying that figure re-
veals that the outputs of that modulo-16
counter are weighted 1, 2, 4, and 8. That is
Q= 29, Q2 = 2}; @3 = 22, and @4 = 23,
Thus, an output of 1810 represents a count
of (1 x D+(0 X 2)+(1 x 4)+(0 x 8)
=1+0+4+0=>5.Aquick check of
Fig. 3 will verify that that indeed is the
output at T5. That type of weighting is
called binary weighting.

A counter is said to be decodable if it is
possible to continuously monitor the state
of the count using relatively simple cir-
cuitry. Generally, for a counter to be de-
codable it should use a standard weighted
code such as binary or BCD (more on
BCD in a moment). The counter of Fig. 2
is decodable because the state of the count
is always available at the parallel outputs.

A counter can also be resettable or pre-
settable. A resettable counter is one that
can be forced into an all-zeros state. In the
counter of Fig. 2 that is done by tying the
active-low TIR pins on the flip-flops to-
gether to form an active-low reset line.

T il
+V 1uF

D a D a D

OUTPUT

o o

CLK CLK CLK

—|CLK

CLOCK

FIG. 1—A PSEUDO-RANDOM sequencer. Due to an error, the schematic shown in the Sept. issue for
this circuit was incorrect. The correct circuit is shown here.
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FIG. 2--A FOUR-STAGE ripple counter. The out-
puts of the counter are weighted 1, 2, 4, and 8.

Bringing that line low momentarily forces
all the outputs to go low simultaneously.

A presettable counter is one that can be
forced into a desired state. That is done by
placing the desired state on a set of preset
inputs called “jam” inputs. A pin called
PRESET ENABLE, or something similar,
controls the preset function.

The reset line can be used to form a
decimal (or base-10) counter. In Fig. 4, a
NAND gate has been added to our base-16
counter. That gate is placed there to detect
the unique output state that follows the
tenth count (i.e. both Q2 and @4 are high
simultaneously). When those two outputs
are high, the output of the NAND gate goes
low forcing the reset line, and in turn
QI—Q4, low.

The outputs of that counter are still
weighted 1248, but the output states run
only from @@6@ to 161 (0 to 9 in base 10).
That coding is called Binary Coded Deci-
mal, or BCD.

Let’s consider at a typical BCD coun-
ter, for instance the 7490. That TTL IC is
designed as a bi-quinary counter; that s, it
has divide-by-two and divide-by-five sec-
tions that are cascaded (pins 12 and 1
shorted) to form a divide-by-ten counter.
The reset pins (2 and 3), which are nor-
mally strapped together in decimal opera-
tion, are active-high. Thus those pins are
normally grounded. If it is necessary reset
the counter to zero (#@0(,), then pins 2
and 3 are momentarily brought high. That
will clear the flip-flops, thereby forcing
the outputs to 908, . Another set of termi-
nals (6 & 7) resets the 7490 to 9, (1801,).
The 7490 is now considered the classic
decimal counter, although for certain ap-
plications other devices may prove to be a
better choice.
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FIG. 3—THIS TIMING DIAGRAM shows the relationship between the clock signal and the signal at the

four outputs for the circuit of Fig. 2.

INPUT 01 02 03 04
7 7

FF1 FF2 FF3 FF4
! J Q= [J 0 J QOfe

CLK CLK | s-{cik CIK

kK @ K_Q K @ K @
CLR CLR CLR CLR
. |

% |
RESET

FIG. 4—A BINARY-CODED-DECIMAL counter.
This‘:l counter resets after the count reaches
1001.

A G2
Qi a3 04
J afee J oHe4J @
CLK CLK CLK CLK
K K
FFi FF2 FF3 Fra
& clock

FIG. 5—IN A SYNCHRONOUS COUNTER all out-
puts change state simultaneously. This counter
has two major advantages over the ripple coun-
ter—speed and freedom from glitches.

Synchronous counters

Counters such as the hexadecimal
(base-16) and decimal (base-10) circuits
discussed thus far suffer from one major
problem: speed. Those counters are called
ripple counters because they are con-
nected in cascade such that the output of
one stage drives the clock input of the
succeeding stage. Thus, a change in the
input must ripple through the entire chain
before it brings the outputs to their final
state. In addition, propagation delays in
the circuit can cause glitches to appear in
the count.

Those problems are eliminated in a sec-
ond type of counter, called a synchronous
counter. In that type of counter, all of the
counter stages are driven directly from a
single input, and all outputs change si-
multaneously.

Figure 5 shows a synchronous counter
circuit. The most obvious features of that
circuit are the two AND gates and the fact
that all four clock inputs are tied in paral-
lel to form a common clock line. One of
the anD gates is connected so that both Qi
and Q2 must be high before flip-flop FF3
changes state. In a similar manner, @2 and
3 must be high before FF4 changes state.
When a pulse is received on the clock line,
all flip-flops that are “‘scheduled™ to
change states do so simultaneously. no
matter how many stages the counter has.

Some common TTL synchronous
counters include the 74160 (BCD with
direct clear input), 74161 (hexadecimal
with direct clear input), 74162 (BCD), and
74163 (hexadecimal).

OA OB
al @
EE1 FF2
SET SET
Q a
o Uex
o CLK CIK !
d 5
CLEAR CLEAR| TO
OTHER
o6/ ‘ie?? STAGES
62 64
clock| e— | /
257

FIG. 6—THE COUNT'S STARTING POINT can be
preset using jam inputs a and B. This type of
counter is called a presettable counter.

Preset counters

Most counters increment from 0000,. A
preset counter is one that can be made to
increment from another value. That is
done by loading the value of the starting
point into the counter via a set of jam
imnputs.

Figure 6 shows a portion of a preset
counter circuit that uses the jam input
method to preset the flip-flops of the
counter. Although only two stages are
shown here, the same technique is used in
the succeeding stages.

The preset count value is applied to the
jam inputs, labeled here as A and 8. For
sake of this discussion, let’s consider only
the A input (which drives FF1). The data at
A is applied directly to one input of NAND
gate Gl, and through an inverter to one
input of G2. The remaining inputs of Gl
and G2 are connected together to form
clock line number 2 (cLock2).

In order to understand the operation of
crLock2 and the A jam input, let’s review
the rules governing a two-input NAND
gate:

@ [f either input is low, then the output is
high.

® Both inputs must be high for the output
to be low.

The rules above tell us that cLock2 is
active-high; let’s see why. When cLock2is
low, both outputs Gl and G2 are kept
high. The output of G1 controls the active-
low SET input on FF1, while the output of
G2 controls the active-low TLEAR input.
Thus, a low on crock2 keeps SET and
CLEAR high, and therefore inactive.

Let’s consider circuit action for two sit-
uations: when a is low and when A is high.
The first situation implies that we are forc-
ing the circuit’s Q1 output low. Let’s see if
that is what happens.

If a low is applied to A, then the input to
Gl is low, and the input to G2 is high (due
to the inverter). When cLockz goes high,
the output of Gl is high (keeping st

inactive) and the output of G2 is low
(activating TLEAR). Since TLEAR is now
active, the flip-flop’s output @ goes low.
Therefore, Qi is forced low whenever the A
Jam input is low and cLockz2 is active, and
that is how the circuit should operate.

Now let’s see what happens when the
input at A is high, which implies that we
are forcing o1 high. In that situation, the
input to Gl is high and the input to G2 is
low. When cLock2 goes high, therefore,
the output of Gl is low, and the output of
G2 is high. That renders TCEAR inactive,
and SET active, so the flip-flop’s output,
and circuit output @i is high. In other
words, if A is high when cLock2 goes
high. then qi is forced high. and that is
how the circuit should operate.

In a multi-stage cascade counter, there
will be one jam input for each bit of the
counter. All bits will be preset simulta-
neously when crock2 goes high. After

(Continued on page 110)




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

ove
|<—2% INCHES

COMPONENT SIDE for the audio compander PC board.

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

syis

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

[«———————2% INCHES >

SOLDER SIDE for the audio compander PC board.
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PC SERVICE

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

RADIO-ELECTRONICS
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-]
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5 INCHES

USE THIS FOIL PATTERN to make the PC board for the versatile pulse generator.

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 your chemicals. And once you find it,
stick with it. Don't forget the “three C's” of
making PC boards—care, cleanliness,
and consistency.

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




United States
Instrument Rentals, Inc.

_ Call for Special Prices and
N AUS. Leasing Company

2988 Campus Drive

San Mateo, CA 94403

@ Hitachi Denshi America, Ltd.
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Hitachi V-209
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Portable Dual Trace Scope
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GLOSSARY OF COMMONLY USED
SATELLITE-TV TERMS

For those readers unfamiliar with satellite-TV terminology, we
have included the following glossary of commonly used
terms. You'll notice that satellite-TV technology has not only
caused the development of “a language of its own.” In many
cases, existing words and phrases are given new meanings.
In such cases, we will deal only with the definition related to

satellite TV.

Active component—A device whose output is dependent on a
source of power other than the input signal.

Aperture—The diameter of an antenna dish.

Apogee—The point in an elliptical satellite-orbit that is farthest
from the earth’s surface.

Audio subcarrier—Subcarriers of satellite video-signals that are
modulated by audio. The frequency range can be from 5-8 MHz
but is usually 6.2 or 6.8 MHz.

Az/El mount—A dish mount whose position is changed by two
separate adjustments (in azimuth and elevation.)

Azimuth—The angular displacement of a dish in a horizontal
plane with respect to true north (measured in a clockwise direc-
tion).

Baseband—The frequency band occupied by the modulating sig-
nal. For example, baseband-video signals occupy a band from 0 to
4.3 MHz.

Block downconverter—A device that converts an entire band (for
example the 3.7-4.2 GHz C-band) down to a lower band of fre-
quencies.

Boresight point—The area of maximum signal strength of a
down-link signal. The center of the transponder “footprint.”

C band—A band of downlink frequencies having a range from 3.7
GHz to 4.2 GHz. This band also includes uplink signal frequencies
from 5.92 to 6.42 GHz.

Cassegrain antenna—An antenna that uses a subreflector at the
focal point to reflect the received signals to a feed located at the
dish’s apex (center),

CATV—Abbreviation for Community Antenna Tele Vision. Now
generally used to mean cable TV.

Channel—A band of frequencies used for carrying video and/or
audio signals, data, news, etc. Bandwidth depends on the amount
of information to be transmitted. Channel frequencies are specified
in the U.S. by the FCC.

Chroma—An abbreviation of chrominance. Color signals. A refer-
ence to a combination of hue, purity and saturation.

Circular polarization—A form of polarization of electromagnetic
signals (such as from a satellite) in which the electric field of the
signal is made to assume helical form, either clockwise or coun-
terclockwise.

Clarke belt—The orbital path followed by geosynchronous satel-
lites named after Arthur Clarke, noted sicence-fiction writer who
made the original suggestion about the possibility of geostationary
satellites. The orbit is 22,300 miles.

C/N—Carrier-to-noise ratio—The ratio of the satellite-signal car-
rier strength to the power of the received noise, measured in
decibels.

Color Edging—Extraneous colors that appear along the edges of
video pictures, but that don't have any color relationship to those
areas.

Color subcarrier—A subcarrier (3.58 MHz) of a composite-video
signal. Also called chrominance subcarrier.

Decoder—Device for unscrambling video signals which have
been encoded.

Dish—A device that reflects received satellite microwave signals to
a feedhorn. Sometimes incorrectly referred to as an antenna.

Dish illumination—The area of a dish as seen by the feedhorn.

Dithering—The process of equalizing the video signal. The 6-
MHz satellite signal is shifted up and down the 36-MHz sateliite
transponder spectrum to distribute the energy of the video signal.
The purpose is to reduce the niterference that any terrestrial micro-
wave transmitter could cause to the satellite transmission.

Downconverter—The part of a satellite receiving system that
converts the downlink signals to a 70-MHz intermediate frequency
that is used by the receiver. Although it is sometimes part of the
receiver, it is more often externally mounted directly at the LNA so
that inexpensive coaxial cable can bring the signal to the receiver.

Downlink signals—The signals that are transmitted from a satel-
lite's transponder to earth.

Dual feedhorn—A waveguide feed system designed for both ver-
tically and horizontally polarized signals.

Dual orthomode coupler—A dish-mounted device that allows
reception of both vertically and horizontally polarized signals.

Earth station—A station equipped with transmitting equipment for
the production of uplink signals, and also a complete receiving
system for picking up downlink signals. Sometimes used syn-
onymously, but incorrectly, with TVRO.

EIRP—An abbreviation for effective isotropic radiated power. The
energy level of a transmitted signal expressed in dBW.

Elevation—The vertical angular displacement of a dish with the
earth considered as a horizontal frame of reference.

Encoding—The scrambling of a signal to prevent viewing of a
program by non-subscribers.

F/D ratio—The ratio of the focal length of a dish to its diameter. A
method for indicating the depth of a dish.

Feedhorn—The entrance to the waveguide used to channel sig-
nals from the focal pont of the dish to the LNA. See Homn.

Figure of merit—A quality factor comparing dish gain to system
noise and written as G/T where T is the system noise in °Kand G is
the gain of the dish in dB.

Focal length—The distance from the center of the dish to its focal
point.

Focal point—The point at which all the signals reflected by a dish
join or cross.

Footprint—The area covered by downlink signals transmitted
from a satellite,

Frequency coordinator—A test procedure that is part of a site
survey to determine interference-signal levels.
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Frequency reuse—A method that allows two different TV chan-
nels to be broadcast simultaneously on the same transponder by
vertically polarizing one channel and horizontally polarizing the
other. Another method of frequency reuse is to space satellites
about 4" apart. A TVRO pointed at one satellite will not detect any
signal from the other satellite, even if it is operating at the same
frequency.

Geodetic north—A reference to the non-magnetic poles. Also
called true north.

Geostationary—Geosynchronous. Fixed relative to the Earth. A
satellite in the Clarke belt is geostationary.

Global beam—A broad pattern of signal radiation from a satellite
that covers one third the Earth's surface. Used by INTELSAT
satellites.

G/T—A figure of merit that describes the capability of a TVRO
system to receive a signal from a satellite. The ratio (in decibels) of
the gain of an receiving system to the noise temperature of the
system.

Horn—A type of waveguide with a flared end. Its shape is selected
s0 as to provide a better impedance match between the feed and
open air. See Feedhorn.

Hyperboloidal subreflector—The secondary reflector used in a
Cassegrain antenna system.

Impedance—The algebraic sum of resistance and reactance.
Represented by the letter Z.

Isolator—A device that allows the transmission of signals in one
direction while blocking or attenuating them in the other.

Ku Band—Also K band. A band of frequencies that extends from
1.7 to 12.7 GHz. The band is separated into two portions:
11.7-12.2 GHz (fixed satellite services—intended for point-te-point
services) and 12.2—12.7 (for broadcasting satellite service or DBS).

Line amplifier—An amplifier inserted in any part of the transmis-
sion line following the downconverter to compensate signal losses
caused by long lengths of coaxial cable or the insertion of passive
devices such as splitters. Line amplifiers are also used when the
signal must drive a number of television receivers.

Look angle—The positioning angle of a mount that permits a dish
to focus on (“see”) a satellite.

Low-noise amplifier—Abbreviated as LNA. A wide band, non-
- tunable amplifier that accepts satellite signals from an antenna
probe and delivers them to a downconverter.

Luminance signal—Also known as a brightness signal. The
monochrome portion of a color television signal.

Microwaves—Generally considered to be RF waves in the fre-
quency range of 3 GHz to 30 GHz.

Multiple LNA’s—A pair of LNA's with one used for the amplifica-
tion of vertically polarized signals, the other for horizontally polar-
ized signals.

Noise—Any unwanted disturbance (can be mechanical or electri-
cal).

Noise factor—The ratio of output S/N to input S/N.

Noise figure—The ratio of output noise level to input noise level.
Noise temperature—Noise of a component expressed in degrees
Kelvin, ordinarily used with reference to an LNA. The thermal noise
that the LNA adds to the TVRO system.

Path loss—Also known as space loss. The attenuation of a signal
as it travels through space.

Perigee—The point in an elliptical orbit that is closest to the earth.

Petallized dish—A receiving dish that is shipped in sections “pe-
tals” and assembled at the installation site.

Polar mount—A support for a dish that permits simultaneous
movements in azimuth and elevation.

Polarization—A property of a radiated electromagnetic wave that
describes the direction of its electric field.

Prime focus feed—An arrangement in which the entrance to a
section of a waveguide is positioned at the signal focal point.

Reception window—An imaginary rectangle in front of a dish
defining the limits of dish movement for reception from a satellite.

Remodulation—The process of modulating the recovered (de-
modulated) baseband signals in a satellite receiver.

Satellite receiver—A component used for tuning in a selected
satellite transponder. It may contain one or two downconverters, or
none. The receiver recovers the original baseband signals and
delivers them to a remodulator. The receiver can also supply the
DC operating voltages for an external LNA and downconverter.

Scalar feed—A series of concentric rings positioned at the mouth
of the feedhorn that act as an aid in picking up reflected signals
from the dish.

Slot—The longitudinal position of a satellite in geosynchronous
orbit.

S/N—Signal-to-noise ratio. Ratio of the magnitudes of a signal to
that of the noise. Usually expressed in decibels.

Spherical dish—A dish whose surface is a section of a sphere.

Splitter—A device with one input that provides two or more out-
puts to allow multiple receiver hookups to one antenna. Can be
passive (an antenna coupler) or active, providing gain.

Thermal noise—Noise that occurs in all transmission media and
communications equipment as a result of random electron motion
(which is a function of temperature). Thermal noise sets the lower
limit for the sensitivity of a receiving system.

Translation frequency—The 2220-MHz (2.2-GHz) frequency dif-
ference between an uplink and a downlink signal.

Transponder—A receiver-transmitter combination that receives
(uplink) signals, and retransmits the signals on a different (down-
link) carrier frequency.

Unguided wave—A broadcast wave.

Uplink—The signals transmitted from an earth station to one or
more geosynchronous satellites.

Video inversion—A type of encoding or scrambling used in which
the transmitted downlink video signals are inverted.

Voltage standing wave ratio—Abbreviated as VSWR. An indica-
tion of the amount of signal energy accepted by a load or reflected
to the source. The best VSWR is a ratio 1:1.

VTO—Voltage Tuned Oscillator. In a TVRO, the local oscillator in
an externally positioned downconverter whose operating frequen-
cy is changed by a DC voltage delivered from the in-home satellite
receiver.

Waveguide—A transmission line made from a hollow conducting
tube (rectangular or tubular) through which electromagnetic waves
propagate.

Wind load survival—The amount of wind pressure tolerated by a
dish.



““As we watched the game they thought

I had a new stereo TV.”’

My friends could not believe the thun-
derous sound coming from the speakers on
each side of my TV. My living room
seemed as if it were 300 yards wide and
had 30,000 people in it. Even at low vol-
ume levels my dad was amazed at how
much clearer and better he could hear the
TV.

[ have to explain to everyone that what
they are listening to is my new Rhoades
Tele-Amp® system with Stereo-Plex™.
The Tele-Amp® easily connects to any TV
or VCR regardless of age, and to any pair
of stereo speakers.

The Tele-Amp®
takes the audio from
the TV or the VCR ~1 [
and processes it [2 ‘
through three key
elements. The exclu- §
sive Stereo-Plex™ generator, a true stereo
amplifier (both of which are built inside
every Tele Amp® model), and then, of
course, a pair of hii stereo speakers of most
any size.

1st Missing TV Element

The Stereo-Plex™ = =]
generator transforms e
the mono-audio sig- ==
nal into two spar- N
kling left and right

channels of Stereo-
Plex™. Mono sounds, even when played

through two

- E speakers, appear to
_ﬁ, \\: come from one
== A i )

) direction—the cen

ter. Stereo and
Stereo-Plex™ sounds
come from two directions. If you already
have a stereo TV or VCR, no problem.
Just plug them in (TA-450). Since most TV
and Cable programming is mono, the
Stereo-Plex™ circuitry will pick up where
your stereo TV or VCR stops short. When
there is a stereo program persent, just cut
the Stereo-Plex™ off, and the stereo sig-
nal will go through the stereo amplifier only

(TA-450).

The 2nd Missing TV Element

The class A stereo amplifier inside the Tele-
Amp® develops two channels of power to

drive most any size stereo speakers to room-
splitting sound. Low distortion, 0.01% typi-
cal at full power, and a broad 20 to
20,000Hz frequency response assure smooth
reproduction. Both Tele-Amp® models
operate on 110-120V AC @ 16 watts.

The 3rd Missing TV Element

Both Tele-Amp® models are available |-.-,-

with or without speakers. If you choose
them with speakers, you will receive two
17" % 10" x 18" beautifully manufactured
speakers each with a 12" cone tweeter,
and an 8" foam edge woofer. If you choose
a Tele-Amp®without speakers, that’s OK,
too, because each Tele-Amp® will drive
most any speaker of your own choosing.

GOOD

The input on the TA-300 easily connects
to the earphone jack or alligator clips to
the speaker terminal of any TV. The out-
puts of the TA-300 connect directly to any

left and right speakers. The balance con-
trols on the TA-300 may be adjusted for
the optimum level on each channel. Once
the TA-300 is connected and adjusted, the
TA-300 amplifier volume tracks up and
down and goes on and off with the TV.
This is doubly nice if your TV has a remote
control. Because of the TA-300s sizé it can
be mounted out of sight behind the TV
or speakers and forgotten.

BEST

The TA450 has all the same features as
the TA-300, plus a high impedance input
so it can be used directly off any VCR audio
output jacks; plis up to three stereo or
mono inputs for other components; plus
a front-mounted volume control and on/off
switch; plus a Stereo-Plex™ bypass so that
if a stereo component is plugged in, the

Add stereo sound to your TV

with the STEREO TELE-AMP®
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Stereo-Plex™ generator may be turned
off; plus a headphone jack for private listen-
ing; plus EQX noise reduction and bass
boast; plus rear-mounted balance control.

TA-450

* Made in America %

No matter which Tele-Amp®you choose,
they are both engineered, designed, and
built here in America, to exacting qualities,
by the company that started Good TV
Listening 12 years ago. Your order will be
taken by knowledgeable personnel that can
answer your questlons intelligently, and
should your Tele-Amp®ever need service,
you can be assured that our factory tech-
nicians will repair it quickly and correctly.

Sincerely

David Rhoades

r-------_-------

TRY A TELE-AMP®

AT NO RISK _
Take the first 30 days with Tele-Amp"
as a test. If you're not completely satis-
fied, return it for a complete refund and
your mailing costs. You can't lose.
Tele-Amp®is also backed with a two-
year warranty on parts and labor.
Tele-Amp® TA-300, $79.95 plus $3.00
shipping and handling.

TA-300 w/speakers, $179.95 plus
$9.00 shipping and handling.
Tele-Amp® TA-450, $129.95 plus
$4.00 shipping and handling.
TA-450 wispeakers, $229.95 plus
$9.00 shipping and handling.

TOLL FREE 1-800-251-8608
In Tennessee call 1-615-381-9001

24 HOUT"\
' OINERS |

f
i% |w AMERICAN

| EXPRESS cLUB
EEEEER '

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

RHOADE/S

NATIONAL CORPORATION
Department 246

Highway 99 East ® P.O, Box 1316
Columbia, TN 38402
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DESICNER’S
NOTEBOOK

An expandable keyboard encoder and display circuit.

ROBERT GROSSBLATT
CIRCUITS EDITOR

FIG. 1

A FEW MONTHS AGO IN THE “DRAWING
Board"” (see Radio-Electronics,
April 1985), we spent some time
talking about memory, and actu-
ally built a circuit to demonstrate
the use of the 5101 CMOS memory

IC. Unfortunately, we goofed. We
mentioned a keyboard encoder
that could be used with that mem-
ory circuit, but neglected to tell
you where to find it. Sorry about
that.

N
+5\
R4
|MEG 2;;_‘”1 cq DATA RUS 5V
€3 S f Rl -47 3 14 e
1.8K Dk
7 AN " o 12
Iz 12 - A
R;: 555 ICt-a |3 2| 1cg o |0isPl
! i|6 4049 7 L| 4511 [; | FNO
i 1124508 E L | e
4 Lea> IS q 15 | Ribo
2 IECE b *5V 14 10
<5 : Bl Yea 14 |
22 % & INqQ14 .o 3 IZDA“A e s e +
= = 3 Sy =
St = I L A 1 | ‘[ T = =
‘1-5\/-0-—0)"; + 10]15 L 3 lq IG.L
CLEAR " =
R UK C1,:00 £ )i 1]
Rsl \s Ila s Tc6-b |2 2l 1ca [ |piSP2
— W e
s TPE - 124508 1q L 4510 o] ;;lg
4017 17 T = 217
[ia | 10
7 1 14
q »—O/'g—-
* 1 _lis 124 1= 12
8 ’_"’g_ — DATA BUS
%) sV
) o o THY BRI <
W [ = ESN ) 13 |
=2
3|6 s ._f:;g il 6 '}T_
Gleeeal] == 1K = q 2] 1cio =doisea
0/ 5 40T ICT-a i 4511 O | =Np
8
[ 0] cT I[24s08 = 9 | Seo
e Sla = e
¥ |3 o= H P ]
+
2 »—c:"‘:‘-oi 3 12 SR e sL_[®8 J_
14 == +5y
{ ._o/'g_’- ] |4' 44 ET“'_TM’_]!' =
A 3
o 12
3 < 22 23 e 0
3 Icz-a |5 20| 1c7- |zt 2| Icit 5 oisPe
22 —_-i 1124518 : [": Iz 4508 |19 | 4su @] ';p.;g
Lk 17 7 [is | A
= 1 TCa (1) 45y I3 14 {171}
> Is = E
= * =2
lle 4049 Y =

The circuit | was referring to ap-
peared in the “Drawing Board”
columns in the February through
April, 1983, issues of Radio-Elec-
tronics. The schematic of that cir-
cuit is shown in Fig. 1.



How Many Times
Do You Intend To Let

“THE SAME DOG”

Bite You ?

+ How many times have you worked all day long trying to diagnose the
hi-voltage / LV regulator circuit of a set that is in shut down only to
eventually find that a shorted video, color, vertical, tuner, AGC, or
matrix circuit was causing the set to shut down and, to find that the hi-
voltage / LV regulator circuit was working flawlessly all the time?

* How many times have you spent the day looking for a short that was
causing the set to shut down, only to eventually find that an open
vertical, video, matrix circuit or, an open HV multiplier was to blame?

+ How many times have you worked all day on the same TV set, only
to find out that the set’'s flyback transformer was defective?

* How many flyback transformers have you replaced only to find that
the original flyback was not defective?

* How many horiz output transistors and Sony SG 613 SCRs have you
destroyed while simply trying to figure out whether the flyback was
good or bad?

* How many times have you been deceived by your flyback *‘ringer’'?
Can you even count the number of hours that your *'ringer'* has caused
you to waste?

* How many times have you condemned a flyback, only to find that a
shorted scan derived B + source was causing the flyback to ''appear”
as though it were defective?

* How many hours have you wasted, working on a TV set, only to find
that the CRT had a dynamically shorted 2nd anode (to primary
element)?

* How many new sweep transformers have you unknowingly
destroyed because a short existed in one of the scan derived B +
sources?

+ How many times have you said to yourself, *‘| could fix this - - - -thing
if | could only get it to fire up long enough to lite the screen? - - - without
blowing an output transistor or a fuse "

* How many additional bench jobs could you have gotten, had you
been able to give an accurate, '‘on the spot' estimate on sets that
were either in shut down or, not capable of coming on long enough for
you to analyze them?

If you had been using our all new Super Tech HV circuit scanner, you
would have had an accurate evaluation concerning all of the above in
about one minute, at the push of just one single button.

It's true! Push just one test button and our HV circuit scanner will (1)
Accurately prove or disprove the flyback, (2) Check for any possible
shorts in any circuit that utilizes scan derived B + , (3) Check the scan
derived power supplies themselves for shorted diodes and / or elec-
trolytic capacitors, (4) Check for primary B+ collector voltage and, (5)
Check the horiz output stage for defects.

Qur HV circuit scanner works equally well on sets with integrated or
outboard HV multipliers. It will diagnose any brand, any age, solid state
TV set including Sony. The only exceptions are sets which use an SCR
for trace and, another for retrace (i.e., RCA CTC 40 etc.). Our scanner
will not work on these sets.

In plain English, our HV circuit scanner is even easizar to operate than
a "'plain vanilla’ voltmeter.

First off, when you're using a scanner, you do not remove the flyback
in order to 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-
face plug, then make one single ground connection. That's all you do to
hook it up.

(2) If the primary LV supply is functional and, assuming that the emitter
circuit 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
white 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 osc/driver 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'' technique 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 sel by using conventional technigues.

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!!

ONLY $495.00

VISA, MASTERCHARGE, C.0.D. ORDERS WELCOME
DIEHL ENGINEERING » 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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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

SPECIAL PRICE FOR RADIO ELEC-
TRONICS SAVE $300 ON 24" AND $400 ON
30" New HD TRIOK SHEAR-BRAKE-ROLL
multi-purpose sheet metal machine now w/6"
male dies & removable female dies. Thou-
sands used worldwide industry/government/
education. R&D prototypes in-house at 1/3rd
cost. PACIFIC ONE CORP., Ste K50 (714)
645-5962, 513 Superior Ave. Newport
Beach, CA 92663 TELEX 4996168 POC
NPT
CIRCLE 118 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.
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ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the stale
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1000-Mile Receiv-
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.

Q\-

UNIQUE ELECTRONIC KITS—Kits come
complete with materials required to build a
professional looking product that you will be
proud of. Kits also come with attractive en-
closures. Some exciting kits offered are: Fi-
ber Optics $29.95, Touch Control and Switch
$24.95, Wireless Microphone $19.95, Guard-
All Jr. Security Alarm $19.95, Outlet Tester
$9.95, Power Supply PS-1$39.95, and more.
ALARMS, KITS & DEVICES, P.0. Box 200,
Fredonia, PA 16124. (412) 962-9231.
CIRCLE 269 ON FREE INFORMATION CARD
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MODEL 324 PANAVISE ELECTRONIC
WORK CENTER. This handy work center is
convenient yet economical. Angle of solder
iron holder maintains iron at proper heat and
solder holder self centers wire. Sturdy, stable,
yet easily mobile, the Electronic Work Center
keeps everything right at hand. (Combines
315, 300, 312, 371). $51.95 (Solder and solder
iron not included.) PANAVISE PRODUCTS,
INC., 2850 East 29th Street, Long Beach,
CA 90806-2399. Telephone (213) 595-7621
Telex 18-2135.
CIRCLE 270 ON FREE INFORMATION CARD

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES DX5020 20MHz $379.95.
Builtin component tester SMV 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.
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CALL NOW
AND

RESERVE
YOUR SPACE

6 x rate $745.00 per each insertion.
Reaches 217,425 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

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

Call 212-777-6400 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 200
Park Ave. South, New York, NY 10003.
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts, easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
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MEGURO (JAPAN) 20MHZ OSCILLO-
SCOPE $375.00 Dc-20 MHz, 5mvidiv, 2
Channel, Dual Trace 6" square internal grati-
cule CRT, Also: 35 MHz Oscilloscope with
delayed sweep $559.00. Signal Generators
from $1,186.00, Wow Flutter Meter $999.00.
Add $10.00 per unit for UPS & C.0.D.
charges. To order call collect: DIPLOMAT IN-
TERNATIONAL, 2900 Townsgate Road,
Suite 100, Westlake Village, CA 91361,
(805) 495-8858.
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ZENITH SSAVI DESCRAMBLERS only
$169. Gated Pulse $189; Sinewave $199
each. Reconditioned original equipment for
UHF chs. 23,27,31,38,51,54,57,68, etc.
Quantity discounts. Surplus TV equipment:
Jerrold SB-3, Oak N-12, Zenith Z-Tac, Hamlin
1200, etc. Catalog $1. 10 day satisfaction
guarantee & 90 day warranty. AlS SATEL-
LITE, P.O. Box 1226-E, Dublin, PA, 18917.
1-800-643-2001 or 215-249-9411.
CIRCLE 271 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 < rate $745.00 per each insertion.

e Reaches 217,425 readers.

e Fast reader service cycle.

e Short lead time for the placement of
ads.

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

Call 212-777-6400 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 200
Park Ave. South, New York, NY 10003.

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
$400.00. 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

THE MOST 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

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gerns-
back Publications. This issue appeared in
April 1908—just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

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
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ETCHHIGH QUALITY PC BOARDS IN MIN-
UTES! PROTQ-ETCH is an automatic etch-
ing tank for boards up to 8 x 9 inches.
Complete, easy to assemble kit includes ther-
mostatic heater. circulating pump, hose.
board clamp. precut parts. assembly and op-
erating instructions. and more. An incredible
value for the electronics enthusiast or pro-
totyping shop at $74.95 ppd. QUINTEC
ELECTRONICS, 444 Lincoln Blvd., Dept.
225A, Venice, CA 90291. (213) 306-5354.
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Let’s begin by looking at the ma-
jor functions of the keyboard en-
coder. A 555, IC2, is set up to
oscillate at a frequency of about 2
kHz. That signal is used to drive Q1
and SPKR, which provides an aural
key-press indication. The 2 kHz
signal also drives IC1, a 4017 de-
cade counter, whose 1-of-10 out-
puts appear on pins 1-7 and 9-11.
When one of the switches is
pressed, the output from the 4017
is fed through 1C4-a to the enABLE
input of 1C3-a. Since IC3-a is also
fed by the 2 kHz clock signal, that
IC “freezes” at the current count,
and its BCD output is presented to
the inputs of the 4508 dual four-bit
latches.

The output from IC1 is also fed
through resistor R5 to IC5, another
4017, which acts as a digit selector.
Each time IC5 is clocked, its output
increments by one, and that
provides a signal to strobe the
“frozen” BCD value into the ap-
propriate latch IC. Since we're
only driving four digits, the Q4
output of IC5 (pin 10) is fed to that
IC’s ReseT input (pin 15).

After the BCD data has been
latched in IC6 or IC7, the data is
presented to a 4511 seven-segment
display decoder/driver. The output
of that IC is fed to the displays. So
the value of the first key pressed
will appear in DISP1, with follow-
ing entries appearing in DISP2,
DISP3, and DISP4; and the next
entry will appear in DISP1, and so
on.

Note that we use only one re-
sistor for current limiting in each
display. Since different digits have
different numbers of “on” seg-
ments, not all digits will glow with
equal brightness. If that bothers
you, just insert one resistor be-
tween each 4511 output and each
FND500 input. That's seven re-
sistors per display, and 28 total.
You may use any low-current,
common-cathode seven-segment
LED for DISP1-4; you could also
use discrete LED’s, if desired.

Capacitors C1 and C8 provide a
power-on-reset function, and
IC4-b is used to turn the speaker
off after about Ye-second. The
4508 latches are three-state types,

and that allows the corresponding
lines from each digit (labeled
“Data Bus”) to be connected to-
gether and tied to any external
data bus—such as our memory-
demonstration circuit.

If you're interested in displaying
more digits (as many as ten), sim-
ply duplicate the group of compo-
nents 1C4-f, 1C6-a, 1C8, and DISP1,
as well as C10 and R15. To add an-
other digit, connect the capacitor
to the Q4 output on IC5, and drive
its ReseT input with the Q5 output.
You could increase the number of
digits beyond ten by driving an ad-
ditional 4017 from the carry output
of 1C5. R-E

“One more stunt like this, and I'll cut
your modem cord!”

Send $1.00 postage and handling
for FREE COMPLETE CATALOG
which includes coupon for 51 00 OFF purchase
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ROBOTICS

Ultrasonic vision

FOR A ROBOT TO EXHIBIT EVEN A
modicum of intelligence, it needs
some type of feedback mechanism
between the “thinking” part and
the “doing” part. Without some
type of feedback, the “thinker”
can’t adjust the actions of the
“doer” in response to changes in
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its environment. 1 OUTPUT

The most useful form of feed-
back for human beings is visual.
Machine vision, however, is lim-
ited by current technology in its
ability to resolve details and in its
ability to estimate distances.
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There are several dozen compa-
nies now selling machine-vision
systems to industrial manufac-
turers. Those systems are gener-
ally used to inspect finished
goods. There are a few companies
selling devices that will help a
mobile robot get around in a clut-
tered room. With that type of vi-
sion, a robot can see what it is
gripping, where it is going and
where it has been.

Human beings have a crude,
built-in distance measuring sys-
tem that makes use of the eyes as
well as stored knowledge of how

> RS

5

&

1

+12V
A

AAA

20K

+12V

1

1
1
=17

TRANSDUCER

>
> 100K

| RB <
27K 3
+

Yy

c3

EpFT

1
MILLER 6314
2-18 mH

FIG. 2

INPUT
Q

OUTPUT

[: L
0

4

|

™ R1

A1
2K

+5V

<
ﬁ i
4 8 10K

vy

3] 10
555 G2

o 'li"g
| i, e

Y o

SR6 C6
$ 100 0

16-42 mH

a1
ZN2907

TRANSDUCER

FIG. 3

R7
50082

12V

Y

1 _E

IC2-a
1%-74LS04 c1

2 .01

TOPIN 8
LM1B12

G861 HIFGWIAON

[=-]
w



RADIO-ELECTRONICS

w
(=]

an object looks at different dis-
tances. We then compare the
known image to the one we are
presently encountering and
voili—we obtain a rough estimate
of the object’s distance. That is the
method used by systems that in-
spect parts on a finished-goods as-
sembly line. We could apply that
method to a robot system, but that
would require auto-focusing
lenses and complex image-analy-
sis algorithms in the controlling
electronics. However, there is a

simpler and more economical way
to obtain distance information:
ultrasonic ranging. That method is
frequently more accurate than
light-wave systems.

Ultrasonics theory

In a typical ultrasonic ranging
application, an ultrasonic trans-
mitter starts a timer as it emits a
short burst of 40-kHz sound waves
through its transducer. Those
sound waves spread out as they
travel through free air. When they

MPW‘ Mode| 383

Simpson Model 383

Digital Temperature Tester
Does it All! &

Ll

+200° 10 120075 |
L *83°T0 650°¢

* Dual Inputs — measure two temperature sources, switch-selectable

* Differential and Normal Temperature Modes — automatically read the difference
between two temperatures or each separately. Provides for accurate relative
temperature determinations. Ideal for heating and air conditioning service and

environmental monitoring

* DC Millivolt Range — quick check of thermocouples, flame rods and other sensors
¢ Chart Recorder Output — provides 1 mV DC per degree F or C output with low
source resistance for recording/controlling applications
* Four Ranges: — 30°F to +200°F and + 200°F to + 1200°F
—34°C to +93°C and +93°C to +650°C

Single 9 Voit Alkaline Battery

High Accuracy — 0.2% of reading + 1°C (1.8°F), from 0°F to + 1000°F
Switch-Selectable Centigrade or Fahrenheit Readout
Large, High-Contrast, 0.5” Liquid Crystal Display

Humidity Kit, Disposable Thermocouples and Other Accessories Available

Model 383, complete with test lead sel, 4' J-type temperature sensor probe,

9V alkaline battery and operator's manual, Cat. No. 12415

AVAILABLE FROM LEADING ELECTRONICS/ELECTRICAL DISTRIBUTORS

SIMPSON ELECTRIC COMPANY

853 Dundee Avenue, Elgin, lllinois 60120-3090
(312) 697-2260 » Telex 72-2416 » Cable SIMELCO

$195.00
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strike an object in their path, some
of the sound is deflected back to-
ward the transducer, which now
acts as a receiving device, like a
conventional audio microphone.
The received sound waves are sent
to a discriminator circuit that stops
the timer.

The value in the timer is propor-
tional to the length of time it took
the sound waves to travel to the
objectand return to the origin. We
can determine the distance (D)
from the period measured by the
timer (T) by using the classic for-
mula, D = V/T. V here stands for
velocity, and is simply the velocity
of sound waves in air, about 13,080
inches per second. Basically that's
all that’s needed to measure dis-
tance. So let’s look at some prac-
tical implementations of both
transmitters and receivers.

Ultrasonic circuits

A simple 40-kHz transmitter is
shown in Fig. 1. The 555 is a very
inexpensive eight-pin timer 1C
configured as an astable multi-
vibrator oscillating at a frequency
of 40 kHz. (That frequency can be
adjusted by potentiometer R2.)
With a twelve-volt supply, the 555
output will swing about ten volts,
which should be enough to drive
common transducers. Any 40-kHz
oscillator could be substituted for
the circuit shownin Fig. 1. In fact, it
would be quite simple to generate
a 40-kHz signal with a computer,
and drive a transducer with that
signal through an open-collector
TTL gate (such as a 7406).

The receiver portion of the sys-
tem is only a little more complex.
In the circuit shown in Fig. 2, the
received signal is amplified by a
discrete transistor amplifier, and
then applied to a tone-decoder
NE567. That IC, a phase-locked-
loop contains its own internal os-
cillator that must be adjusted to
match the transmit frequency. The
NE567 has a comparator that will
send the output high when it de-
tects an incoming signal equal in
frequency to its internal oscillator.

The circuitshown in Fig. 3-a uses
a single IC specially developed by
National for use as an ultrasonic
transceiver. Using such a device
allows you to use a single trans-
ducer for both transmit and re-

continued on page 108
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Clever hexadecimal display circuits

I HAVE TO TAKE MY HAT OFF TO YOU
people out there. I've been telling
everybody here that you are the
smartest readers of this magazine,
and you’ve proven me right once
again. A few months ago | asked
you to come up with a circuit that
would drive ordinary seven-seg-
ment LED’s and give hexadecimal
outputs (@ through 9 and A
through F) for binary inputs. To tell
the truth, | expected no more than
a couple of letters. Boy, was |
wrong!

So far I've gotten ideas from
over 100 of you, containing such a
variety of circuits that it took me
weeks to sort through them all.
Obviously, many of you are inter-
ested in how to display hex values,
so I'm going to take a month off
from our discussion of the Z80 and
devote this month’s column to re-
porting some of the solutions. But
before | go any further, let me re-
mind you that | can’t mention ev-
erybody’s name or describe every-
body’s solution. Basically, the
solutions I've received fall into
three categories:
® A. Using special display IC’s.
® B. Using elaborate decoding

logic.
® C. Using PROM’s for decoding.

Dedicated 1C’s

There are several dedicated 1C's
that do the job, and, to tell the
truth, | was somewhat surprised
that more of you didn’t suggest
that solution. One person who did
was Michel Peloquin from Canada.
He suggested using the Motorola
MC14495, which is a display de-
coder/driver that does just what
we need: It decodes four-bit bin-
ary data into the correct output to
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drive seven-segment, common-
cathode LED displays. Using that
IC is no more complicated than
using a 4511, or other common de-
vices. The MC14495 is a CMOS de-
vice, so it may be used with supply
voltages ranging from 4.5 to 16
volts DC. In addition, it has built-in
current-limiting resistors, making
the MC14495 an elegant solution
to our problem.

So, you may well ask, if the
MC14495 is so wonderful, why not
use it? There is no problem when
buying it in large quantities. But
trying to find it in hobbyist quan-
tities is murder. None of the reg-
ular mail-order houses advertise

it, and when you do find it, the
price is too steep to make using
the 14495 worthwhile.

A special thanks to Bob Milton
for letting me know about the Fair-
child 9368, another one-1C solu-
tion. The 9368 also drives seven-
segment, common-cathode dis-
plays, but has no built-in current
limiting resistors. However, it is
easily available, and costs just over
$3.00 in small quantities.

Gates-only solutions
| was really impressed by some
of the gates-only designs you sent
in. Doing a gates-only solution to a
continued on page 101
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STATE OF
SOLID STATE

Surface-mount technology comes of age.

PRINTED-CIRCUIT BOARDS WERE WIDE-
ly used before semiconductors
began to appear in consumer-
electronics products. Compo-
nents were almost invariably
mounted on the top of the board,
with terminal leads protruding
through holes to the underside of
the board where components
were interconnected. That tech-
nique remained an international
standard as semiconductors re-
placed vacuum tubes.

With the advent of digital watch-
es, business-card calculators, and
portable personal computers, en-
gineers were hard-pressed to cram
more circuitry in less space. In ad-
dition, the DIP with its in-
creasingly high pin-counts suffers
from inductance, resistance, and
capacitance problems that adver-
sely affect processing speed.

One solution to those problems
is surface-mount technology, or
SMT, which makes it possible to
mount both discrete and inte-
grated semiconductor devices di-
rectly on the surface of the PC
board. Cost savings are effected
due to a reduction in the number
of plated-through holes, improved
board yields, and higher compo-
nent density. Components can
even be mounted on both sides of
the board with little increase in
volume. Using SMT, Texas Instru-
ments has achieved space reduc-
tions between 46 and 60% over
circuits previously assembled on
PC boards with discrete compo-
nents.

Surface-mount transistors

Several semiconductor man-
ufacturers are now producing

=y
nd
sﬁ

)2 4

FIG. 1

transistors in the SOT-23 pack-
age—a subminiature three-lead
package one-fourth the thickness
of the common TO-92 package. In
Fig. 1 we see four such SOT-23 de-
vices (made by Siliconix) laid out
beside a standard TO-92 device.

The SOT-23 package was origi-
nally introduced in two different
heights, but Ferranti Semiconduc-
tors has introduced what they call
their “optimum profile” package.
Ferranti believes that their pack-
age eliminates the need for both
standard and low-profile pack-
ages. The space between the de-
vice and the PC board allows for
proper cleaning and also allows
traces to be run beneath the de-
vice, while still permitting the de-
vice to be epoxied to the surface of
the board. (Since there are no
through-the-board leads, surface-
mountcomponents must be epox-
ied to the board before they are
soldered. Soldering is usually ac-
complished by a solder-reflow
process.)

Ferranti offers a number of de-
vices for SMT, including both NPN

ROBERT F. SCOTT
SEMICONDUCTOR EDITOR

and PNP transistors, ranging from
general-purpose, low-noise, and
switching devices, to medium-
power, high-frequency, and high-
voltages types. Also included is a
line of switching, Schottky, Zener,
and varactor diodes.

Other SOT-23 devices made by
Ferranti is the FMMT38 family of
NPN Darlington transistors that
feature high breakdown voltage
(Veeo)r and HFE ratings between
1000 and 10,000 at 500 mA and 5
volts (pulsed). Applications range
from audio driver and output
stages to drivers for lamps, relays,
and hammers.

The 6-page “SOT-23 Transistor
and Diode Selection Guide” lists
key parameters of more than 250
devices for hybrid and SMT ap-
plications. Further information on
the “optimum profile” package
and copies of the selection guide
are available from Ferranti Semi-
conductors, 87 Modular Ave.,
Commack, NY 11725.

A line of fifteen small-signal
FET's is now being offered in
SOT-23 packages by Siliconix. The
devices, available in one P-channel
and four N-channel configura-
tions, are characterized as gener-
al-purpose amplifiers, low-noise
amplifiers, low-leakage amplifiers,
high-frequency amplifiers, and
high speed analog switches. Prices
are approximately 36 cents each in
5000-piece quantities.

Surface-mount IC’s

As shown in Fig. 2, surface-
mount IC’s are currently being of-
fered in three SMT packages.
These are SOIC (Small Outline
Integrated Circuit), the PLCC (Plas-
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits

Schematic 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 ?
(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 to C ?
(6) What purpose does Z115 serve 7
(7) What would happen if D114 became shorted ?
(8) What purpose does C126 serve? What will happen if C126
becomes open ?
(9) |s 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,
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 technigue does
not involve a variac. Instead, you must disconnect one wire then
connect a jumper wire from terminal #4 directly to
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"
sistors even if you are using a variac. Why ?
(16) Why does this circuit use a floating ground ?

115, 116, and 117 do?

horiz output tran-

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 o be depicted in the above schematic) we expiain 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,
computers, just having the ability to "'diasect”
(any circuit) is worth a fortune. In reality, "'
our newsletter is designed to teach you.

radios or
an electronic circuit
diasecting'' is exactly what

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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LCCC LEADLESS CERAMIC
CHIP CARRIER

FIG.2

tic Leaded Chip Carrier) and the
LCCC (Leadless Ceramic Chip
Carrier).

The SOIC has leads on two

sides. Its “gull-wing” leads are
bent outward; they lie parallel to
the mounting surface. The SOIC
comes in 8-,14-,16-, 20-, and 24-pin
versions. The PLCC is intended to
house devices requiring 20 to 68
pins. The PLCC has J-shaped leads
spaced equally around the sides of
the package. The J-shaped leads
are tucked under the plastic body
as shown in the middle drawing of
Fig. 2. The LCCC is similar to the
PLCC but is considerably more ex-
pensive and is used mainly in mili-
tary applications.

PLCC’s from Motorola

The MCM63256 and MCM65256
256K (32K x 8 bit) MOS mask-pro-
grammed ROM’s are packaged in
PLCC’s, and the rolled-under “)”
leads are compliant, thus reducing
temperature-coefficient prob-
lems. The 32-lead devices measure
0.450 x 0.550 inches.

The MCM®63256 is fabricated
using Motorola’s silicon-gate
HMOS process; those new units
are available with access times of
150 and 200 nanoseconds. The

MCM65256 is designed for low
power dissipation, and uses
Motorola’s complementary
HCMOS technology.

Prices of the MCM63256 and
MCM65256 will be about $5.65 in
quantities of 1000. For more infor-
mation, contact Motorola, MOS
Memory Products Group, PO Box
6000, Austin, TX 78762.

Zener diodes in TO-220
packages

Motorola now has 10- and 50-
watt Zener diodes housed in a
TO-220 plastic package that can re-
place more expensive metal-pack-
aged devices. The 10-watt
MZT2970-3015 series offers volt-
ages ranging from 6.8 to 200 volts
while the 50-watt MZT3305-3350
and MZT4549-4554 families range
from 3.9 to 200 volts.

Retail prices for the 10-watt se-
ries of Zener diodes, in quantities
of 100 and up, range from $0.75 to
$0.96; 50-watt units range in price
from $1.10 to $1.74.—Motorola
Semiconductor Products, PO Box
20912, Phoenix AZ 85036. R-E
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Which Way To YOUR Future?

Are you at a crossroads in your career?
Have you really thought about it? Are
you planning for your future, or perhaps
refusing to face the subject? Which way
will you go — down the same old road?
Or are you ready for something else?

In electronics you can't stand still. If you
are not moving ahead, then you're falling
behind. At the crossroads of your career,
various choices are available — and, yes,
decisions have to be made.

Which road will you take — one that
doesn’t go where you want to be, or one
that leads to hard work but also to the 4
better life? Ah, decisions, decisions! Put Professional
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Communications in the computer age

THE COROLLARY TO THE OLD CLICHE
that says something will always
rush in to fill a vacuum is that if a
need is created, someone will
manufacture the required equip-
ment. But it’s really amazing to see
the product created first and then
a need develop simply because
the product exists.

While we’ve come to expect that
kind of thinking from the manufac-
turers of small appliances, and the
gizmos and gadgets that fill mail-
order catalogs, it's somewhat sur-
prising to see how successful it's
been in communications—par-
ticularly on the dial-up telephone
system.

Have you ever wonder what
happened to CB and all those who
enjoyed chit-chatting over the air-
waves? You’'ll find many of them
on the telephone using a service
that connects up to five semi-ran-
dom callers at once. Simply dial a
telephone number (usually long
distance), and a computer con-
nects you with four other users
that have similar interests.

Already there are phone num-
bers for teenagers, young adults,
and senior citizens. Once con-
nected, if you don't like the group
you're in, you can hang up, call in
again (another charge), and the
computer serves up a different set
of callers. That scheme may even-
tually attract many special-interest
groups, like photographers, cal-
ligraphers, or even a group out to
cut the cost of their telephone
bills!

Changes in telecommunications

Since we're in the computer
age, what is more natural than to
computerize family communica-
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COMMUNICATIONS EDITOR
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tions? Unfortunately, there’s little
that can be done with routine tele-
phone calls, because the voice
must move from one point to an-
other. And users usually don’t care
how many computers there are
between the talker and the talkee
as long as it's not necessary to
shout into the phone.

But as successful salespeople
have been taught from the cradle:
You don't sell the steak, you sell
the sizzle. In other words, if you
can’t computerize the telephone
call, computerize the instrument.
Today's telephones use computers
to provide services that no one
dreamed of only five years ago.

The best example of how to load

_| TELEPHONE
MICROPROCESSOR

KEYPAD

MODULE
MICROPROCESSOR

i (5

MODULE
SPECIFIC
CIRCUIT

POWER POWER
SUPPLY SUPPLY

a home (or business) phone with
computerized functions is AT&T's
Genesis Telesystem. Genesis is
basically a computerized desk or
wall-mounted console whose op-
erating and convenience features
can be upgraded by the user with
plug-in program cartridges.

If the desired feature is too com-
plex for a pocket-size cartridge, it
can be made part of a complete
extender module that connects to
the base unit. Since the micro-
processor and power-supply
buses of the console interconnect
to the extender unit, the entire
system comes under the control of
the console’s microprocessor.

Figure1is a block diagram of the
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e Covers 150 kHz—30 MHz in 30 bands.

e All mode: USB, LSB, CW, AM, FM.

e Digital VFO's. 50-Hz, 500-Hz or 5-kHz
steps. F LOCK switch.

e Ten memories store frequency, band, and
mode data. Each memory may be tuned
as a VFO.

e | ithium batt. memory back-up.

* Memory scan.

e Programmable band scan.

¢ Fluorescent tube digital display of
frequency (100 Hz resolution) or time.

® Dual 24-hour quartz clocks, with timer.
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selector switch. (CW filter optional.)

e Squelch circuit, all mode, built-in.

e Noise blanker built-in.

¢ | arge front mounted speaker.

e RF step attenuator. (0-10-20-30 dB.)

e AGC switch. (Slow-Fast.)

® "S"meter, with SINPO scale.

® High and low impedance antenna
terminals.

* 100/120/220/240 VAC operation.
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R‘1000 High performance receiver e 200
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Optional accessories:

* \/C-10 VHF converter for R-2000 covers
118-174 MHz

® Y(G-455C 500 Hz CW filter for R-2000

* HS-4 Headphones

® HS-5 Deluxe headphones

* HS-6 Lightweight headphones

* HS-7 Micro headphones

o DCK-1 DC cable kit for 13.8 VDC operation

e AL-2 Lightning and static arrester

e Service manuals are available for all
receivers and most accessories.

Additional information on Kenwood all-band
receivers is available from authorized dealers.
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Genesis system. Notice that two
separate microprocessors are
provided. The telephone micro-
processor handles only actual tele-
phone communications. It con-
verts the keypad entries to pulse
or Touch-Tone dialing (switch se-
lectable), controls a built-in speak-
er that is used to monitor the line
so that you know when to pick up
the handset (automatically discon-
necting the speaker), and controls
the interfacing to the telephone
line.

The feature microprocessor is
interfaced to the one for the tele-
phone. It provides 9 controls and
the individual convenience fea-
tures, such as a digital display of
the number dialed, a digital clock/
calendar/alarm and call timer, and
single-touch memory dialing (of
which three are reserved for emer-
gency numbers).

As Fig. 1 shows, the power sup-
plyalso includes a 9-volt transistor-
radio type battery as a backup. The
purpose of the battery is to keep
the telephone “alive” when there’s
a power failure. If the AC power

fails, or the cartridge gets
damaged, the telephone still
works; the three programmed
emergency call buttons will dial,
and the remaining nine memories
will retain their programming.

If both the power and the bat-
teries fail (highly unlikely), the
telephone is disabled, because it
needs a local power source to op-
erate. That's one of the prices paid
for computerization. Fortunately,
the microprocessor also tests the
battery.

If the battery’s voltage falls be-
low a reference level, the display
shows the words BATTERY LOW. And
if you wait too long to replace the
battery, the display shows the
dreaded words BATTERY DEAD.

Notice from Figure 1 that the car-
tridge that provides the individual
communications features is sim-
ilar in concept to the plug-in game
cartridges for home-and-family
computers in that the instructions
(program) for the microprocessor
are in ROM.

The basic feature cartridge,
which comes with the unit,

provides touch-tone dialing, a call
timer, and hold; an clock/alarm, a
ringer control, and speaker on-off.

Custom cartridges—which the
user can install to replace the basic
feature cartridge—can provide
three-way calling, call forwarding,
and call waiting, an electronic ap-
pointment reminder that displays
up to 40 messages and even beeps
when it's time to do something,
and an electronic padlock that can
lock out long-distance and oper-
ator-assisted calls.

Another module even memo-
rizes and automatically alpha-
betizes a personal telephone
directory. Since there’s only one
cartridge “slot,” it's obvious that
the features stack. That is, the up-
grade cartridge has the features of
the cartridge one level below, plus
the upgrades.

If the feature is too large to fit
into a cartridge, such as a speak-
erphone or multi-user dialer, it
comes as an add-on extender that
attaches to the right side of the the
console so that the two form an
integral unit. R-E
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complex logic problem can be a
tedious job. And no matter how
elegant your solution, there’s al-
ways another one just a bit more
elegant hovering around the cor-
ner. But whatever solution you ar-
rive at, if it works, you should be
proud of yourself.

Jeff Davis sent me a complex so-
lution that uses quite a few analog
switches to decode every possible
state (sixteen in all) of a four-bit
binary word. A more elegant solu-
tion was sent in by Bob Milton of
Canton MI. He did what a lot of
you did. He used a standard de-
coder/driver (like the 7448) to drive
the display for inputs from
O0AA@ to @111, and additional cir-
cuitry to drive the display for in-
puts from 100 to 1111. The trick is
to use the high bit of the input
word to disable the display driver
IC for inputs greater than or equal
to 1000.

Bob hooked a 7404 inverter to
the o input (pin 6) of a 7448, and
fed the output to the BLANKING IN-
puT (pin 4) of that IC. So for any
input greater than @111, the p input
goes high, the 7404 goes low, and
the IC is disabled. Then the display
LED may be driven with other cir-
cuitry. But be careful. Many of you
confused turning off the display
with three-stating it. In the case of
a 4511, forexample, a blank display
means that the outputs are all
low—and that’s a far cry from
being three-stated!

Since you'll drive the display
with additional decoders for in-
puts above @111, you should isolate
both driver sections with three-
state buffers. If you don't, the op-
eration of the whole circuit is
going to be flaky at best and non-
existent at worst.

Many of you went the data-se-
lector and diodes route. That's like
building your own PROM, and is a
sensible way to solve logic prob-
lems when you’'re short on time,
supplies, and patience. Grey Ben-
ton of Campbell, CA sent the cir-
cuit shown in Fig. 1 as an example
of that kind of approach.

Circuitoperation is simple. Each
four-bit word at the input will
cause one and only one of the
74154's outputs to go low. The seg-
ments of the display are driven by
IC2, a 7415244 octal buffer whose
inputs are held high by 2.2K re-
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sistors R1to R7. Any segment that’s
tied to a 74154 output through a
diode will stay off when that out-
put is selected.

There are both advantages and
disadvantages to that sort of de-
sign. On the plus side, the format
of the display of each digit can be
changed simply by adding or re-
moving diodes. In addition, as
Grey points out, the circuit can be
put together from readily available
parts for about 10 bucks—includ-
ing perfboard and IC sockets. The
drawback is that the circuit takes a
lot of connections.

The PROM approach

Using a PROM was the most
common solution to our problem.
That approach is shown in Fig. 2-a.
The truth table to decode sixteen
binary inputs has sixteen entries,
as shown in Fig. 2-b. For such a
small amount of data, a small
PROM will suffice. You could burn
the code into an EPROM, but the
smallest one available is the
1K-by-8 2708. Since we only need
sixteen bytes, using a 2708 is like
going after a fly with an elephant
gun.

The best choice is probably a
small bipolar PROM, such as the
one most of you mentioned, the
745288, which has a 32-word x 8-
bit memory, costs about $2.00 in
small quantities, and is available
everywhere. The 745288 is rather

easy to program (as bipolar
PROM'’s go).

Jackson Harris of Helena, MT
sent me the truth table shown in
Fig. 2-b. Burning it in a 745288 will
give you a single-IC decoder/driv-
er for common-cathode displays.
But you've still got half the PROM
to play with. You could make use
of that by burning an inverted
truth table in the upper half of the
PROM. You would then have an IC
that could drive either a common-
anode or a common-cathode LED
display. Select the one you want by
using address input A4 (pin 14) as a
selector. Tie it low to drive a com-.
mon-cathode display, and tie it
high to drive a common-anode
display.

As you know, the problem with
bipolar PROM’s is getting them
programmed. There are many pro-
gramming services that will pro-
gram bipolar PROM'’s for you. All
you have to do is provide them
with the code and the cash.

But designing a circuit to burn
bipolar PROM’s isn't very difficult.
All the specifications are given in
the data books, and the problem is
just complex enough to be inter-
esting.

If you're interested in the sub-
ject, I'll spend some time on it. But
for now, get ready to roll your
sleeves up again because next
month we’re going to continue
our discussion of the Z80. R-E
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ANTIQUE
RADIOS

Dealing with tubes

FIRST OF ALL, | WANT TO THANK EVERY-
body who has taken time to write.
| only wish that | could answer all
your questions and supply all the
parts you need to get your radios
restored to their original con-
dition. Believe me, | know from
first-hand experience how hard it
can be. This month’s column
should help, though. We'll talk
about tube substitution and then
present some requests for help
from readers. But first, let’s get to
the antique radio of the month.

Antique radio of the month

The Philco Junior Model 80
shown in Fig. 1is this month’s res-
toration case history. Its thin-ve-
neered cabinet, four-tube chassis,
and ability to receive only the AM
broadcast band doesn’t qualify it
as a top-of-the-line radio.
However, it does have a few inter-
esting features, including a super-
heterodyne circuit, field and
bucking coils on the dynamic
speaker assembly, and a volume
control in the antenna circuit (a
common practice in many early ra-
dios).

Another interesting feature of
the Junior Model 80 is that it was
originally sold with a choice of
power transformers, in order to
accommodate the power-line volt-
ages available to listeners in dif-
ferent areas. If you come across a
Junior Model 80, check the specifi-
cations on the rear of the chassis to
make sure it will run on 117 volts.
Otherwise you'll have to hook up
an auto-transformer or some other
kind of adapter in order to run that
old radio.

My Junior Model 80 plays well

" FIG.1

now, but it needs a somewhat lon-
ger antenna than some antique ra-
dios with larger chassis. It had no
serious chassis problems; it only
needed to be cleaned and aligned.
But that's to be expected: Many
antique radios must be aligned
after restoration because the set-
tings of trimmer capacitors and
coils are often disturbed when
they are cleaned. The Junior
Model 80’s veneer cabinet held up
well, considering its age of 50
years or more; it only needed
minor touching up to complete
our restoration and make the Phi-
Ico Jr. Model 80 a well-respected
member of our collection.

Testing tubes

While it’s often easy to find re-
placements or substitutions for

RICHARD D. FITCH
CONTRIBUTING EDITOR

most of the capacitors, coils, and
resistors that are used in antique
radios, it can be very difficult to do
the same for tubes. In the early
days of TV servicing, it was conve-
nient to troubleshoot using the
substitution method: The service
man would carry a large (steamer-
trunk sized) tube caddy into a cus-
tomer’s home. The caddy con-
tained at least one sample of every
type of TV tube. The tube caddy
was often supplied by the tube
manufacturer, as tubes were the
backbone of the industry in those
days. But now, few antique-radio
fans enjoy the luxury of having one
of every sort of tube available for
substitution testing. That is when a
tube tester comes in handy.

The problem is that the charts of
modern tube testers seldom list
tubes from our antique radios. If
you do much restoration of an-
tiques, it will be worth the effort to
get an antique tube tester, which,
by the way, is just as “collectable”
as the antique radios we usually
consider the primary object of our
hobby. We've discussed some an-
tique tube testers in previous col-
umns.

When you buy an antique tube
tester, make sure it has operating
instructions as well as tube charts.
It can be extremely difficult to find
someone with a similar piece of
equipment, and often the original
manufacturer can’t help.

There are several types of tube
testers available. The most com-
mon is the emission tester. The
other type, called a mutual con-
ductance tester, is somewhat more
expensive and harder to come by.
The emission tester is sufficiently



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 1s 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 thing we make
that you have to
replace every year.

The new and expanded Ecc‘-Semiconductors 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

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
Dedicaled to Excellence.
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accurate for our purposes. It does
just what its name implies: it
provides an indication of the
number of electrons being emit-
ted from the cathode. An emission
tester is usually reliable, and can
help you rank the quality of several
tubes, as well as testing for shorts
and opens.

When using a tube tester, stop
the test and remove power at the
first indication of a short. A tube
with an inter-element short should
not be used in an antique radio,
not even just “to fill a hole.” Watch
the neon indicator on the tube
tester for the slightest indication
of leakage. If a hard-to-get tube
tests “weak” (or worse, as long as
it's not shorted) it can still be used
“to fill a hole.”

If you don’t have a tube tester
handy, you can make continuity
tests with an ohmmeter, as we've
discussed in previous columns;
butsuch tests are limited. An ohm-
meter can detect an open fila-
ment, but shorts may or may not
show up on a cold tube.

Testing tubes

The numbering system of an-
tique radio tubes did little to
identify the tubes’ functions.
Tubes were numbered con-
secutively, and unless you had an
exceptional memory, it was always
necessary to keep a tube-substitu-
tion guide handy. Later, even when
tube numbers began to give some
indication of type and function,
every radio man kept his substitu-
tion guide within arm’s reach be-
cause the sheer number of tubes
made it a necessity.

For those who have forgotten,
the numbers for tubes used in an-
tique radios from the later 1930's
give some information about the
tube in the type number. The first
digit(s) indicate the approximate
filament voltage. The second part
of the tube number consists of one
or two letters. Usually, letters near
the end of the alphabet (W, X, Y, Z)
indicate a rectifier tube. An S as
the first of two letters indicates
that the tube doesn’t have a grid
cap, or that all elements are at-
tached to pins in the base of the
tube. The third part usually indi-
cates the number of elements con-
nected to the pins in the base of
the tube. Of course, the number

TABLE 1-ANTIQUE TUBE
SUBSTITUTION CHART

Tube Sub Tube Sub

00A 01A 6F7 unknown
01A 00A 40 6G5 6U5

0Z4  0Y4 6J5 6C5
1V 6Z3 6J7 6K7
12 71A 6K5  BC5

24 35-51 BK7 6U7
26 unknown |6L5 6C5

27 56 6L6 6K6

32 34 6L7 unknown
33 1F4 ENE 6AB6
34 32 6Q7 6B6

36 39-44 657 6W7

a7 76 BT7 6B6

38 unknown |6U7 6K7

39 44 6V6 6K6

40 01A-12 |6X5 6W5

41 42 6Y5 unknown
42 41 624 84

43 unknown |6Z5 unknown
44 39 7A5 7E5

45 2A3 TAT LT

47 unknown |7A8 unknown
55 2A6 7B5 7C5

56 27 7B7 7C7
57 58 7G7 1232
58 57 7J7 757

59 unknown |7L7 TAT
71A unknown | 7N7 TFE7
75 85 TR7 TE7
76 37 7Ty NT
77 1221 7NT 7C7
78 6DB 7Y4 unknown

B8O 5Z3-83 1285Q7 12SR7
83 5Z3 12SK7 12SG7
85 7is 12SA7 12SY7
89 unknown |25A6 25B6
5W4 5Y3 256 25W6
5Y3 5AX4 2O 2HZD
5Y4 574 ALTAS RN
5Z3 80 2576 3526
524 5Y3 1232 7G7
6A7 unknown |6SA7 6SB7
6A8 6J8 6SC7 unknown
6B5 unknown |6SF7 6SV7
6B7 unknown [6SK7 6AG7
6C5 6C6 6AT** BSAT
6D6 78 6Q7** 65Q7
608 unknown |41**  BK6
6E7 6D7 42%= 6F6
6F6 B6V6 ** = with adapter

of elements does not necessarily
correspond to the number of pins.

Letters at the end of the tube
number refer to the type of con-
struction. So, for example, a 2575
has a 25 volt filament, is a rectifier,
and has five pins connected to
tube elements. Earlier tubes (from
the 1920's) have a two-letter prefix
and three digits. Tubes with the UY
prefix (like the UY224 or UY227)
have five pins, and tubes with the
UX prefix (like the UX226 and
UX245) have four pins.

In Table 1 you’ll see a tube-sub-

stitution guide; it is by no means
complete, but does contain a list
of the tubes I most commonly find
in antique radios from before the
second world war, along with com-
mon substitutes. You may want to
clip the table and save it for future
reference. Tube types marked with
a double asterisk (#x) are func-
tional equivalents, but their pi-
nouts differ, so some type of
adapter must be used. You could
also rewire the socket.

Reader’s inquiries

Bill Fletcher (3302 Leopold Way,
#111, Madison, Wis. 53713) writes
looking for the schematic of the
General TV And Audio model 337.
Sorry Bill, 1 can’t find that model
listed anywhere, but maybe one of
our readers can help. Martin Ham-
mond (Box 1854, Huntsville, On-
tario, Canada POA 1KO0) is inter-
ested in receiving information
about antique radio museums and
publications for collectors.

David Sharosky (1323 Jackie
Lane, Mayfield Hts., Ohio 44124)
has a crystal radio he'd like to sell;
it has a label that says, “Martian
Mfg. Co. Inc. Special, Newark, NJ
Pat. Pend.” Sounds interesting,
Dave. If you weren‘t so far away I'd
come and take a look at it myself.
Dave also has a piece of galena he
would like to sell.

David G. Weatherly (2300 Car-
olina Rd., Chesapeake, VA. 23322)
wrote to say he has seven tubes
from a Majestic model 90 for sale.
Dave, if you still have the rest of
that Majestic, it is as valuable as
the tubes to someone needing
parts.

A schematic for a Firestone Air
Chief model 4-A-22, code
5-6-9023 B is needed by Michael
Wilhelm (Marine Bks., Box MTM
FBPO, Norfolk, VA 23593). Mike, |
found some information on that
radio in Sams Photofact 11.

Finally, one reader wrote com-
plaining about a 1936 Silvertone
4585 console radio that whistled
when new tubes were installed,
especially when using the volume
control. I'm sure others have had
that problem; the solution is usu-
ally quite simple. Antique radios
depend heavily on shielding for
proper operation, so be sure to
replace all shielding after working
on an antique. R-E
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Use a function generator for audio troubleshooting.

I HAVE TO ADMIT THAT THE FIRST TIME |
saw a function generator, | was a
bit overwhelmed. (Perhaps it's be-
cause function generators were
bigger and more imposing-look-
ing back then than they are today;
see Fig.1.) However, | had to evalu-
ate a unit, and that made it neces-
sary for me to find out about func-
tion generators in a hurry. Doing
so, | became so fascinated with the
thing that | bought one for myself.

A function generator can be
thought of as a very versatile au-
dio-frequency generator. A func-
tion generator can produce sine-
waves, squarewaves, sawtooth
waves, pulses of just about any
width and repetition rate, and
many have built-in sweep ca-
pability.

Using a function generator for
troubleshooting is not much dif-
ferent than using an ordinary sig-
nal generator; in fact, many times
you can use it just the same way
you'd use an ordinary signal gen-
erator. For example, one tradi-
tional application is signal tracing,
in which a signal is applied to a
low-level audio stage and traced
through the inputs and outputs of
successive stages, either aurally or
with an oscilloscope (or both), un-
til a distorted signal becomes evi-
dent. Then it is simply a matter of
determining which component(s)
are responsible for the distortion.

A triangle wave is very handy for
that type of testing since any clip-
ping is immediately apparent on
the screen of the scope. The peaks
of the wave will flatten out. Just be
sure not to overdrive your circuit’s
input; I've found that 50 millivolts
is usually sufficient to drive the
low-level stages of most ampli-

FIG.1

fiers. If the first stage is clipping,
try reducing the output level of
your generator. If the clipping
doesn’t disappear, you may have
found the source of the distortion.
Also, keep the volume control
cranked up; clipping will be most
evident then.

When you find a stage that is
clipping, measure the grid and
plate—or base and collector—
voltages. Incorrect bias is a very
common cause of clipping. If a
stage isimproperly biased, it won't
be able to handle the range of sig-
nal that it should. The signal may
be driven toward cutoff, satura-
tion, or both; in any case, the sig-
nal will be clipped, and distortion
will result.

Incorrect bias is often due to a
resistor that has drifted off-value.
Be sure to check the values of plate
and collector load resistors, and in
some cases, screen-grid resistors.
If the screen voltage is off either
way, the gain of the stage could be
drastically affected.

Checking bias is best done at a
low level of amplification. Bias that
is a few tenths of a volt out of spec
won’t bother a tube circuit too
much, especially if the grid is bi-
ased at about ten or fifteen volts.
However, transistors are usually
more sensitive than tubes to bias

WY ’j_ -
JACK DARR
SERVICE EDITOR

changes; a transistor that loses a
few tenths of a volt may be driven
into complete cutoff. That is par-
ticularly true of the low-level pre-
amplifier stages. By the way, that's
where a precision digital VOM
comes in handy. That's what the
factory uses to measure the volt-
ages marked on the service liter-
ature, and you'll want to use high-
impedance, high-accuracy equip-
ment just as they do. Otherwise,
your measurements may be so far
off that they’re meaningless.

In power tubes, distortion may
resultif the grid bias is off. The best
way to see if grid bias is the prob-
lem is by inserting a new tube into
the circuit. Alternatively, you
could use the grid current test
function of your tube tester.

Using squarewaves

The squarewave from a function
generator can be used to test both
low and high frequency response.
Apply the squarewave to the am-
plifier, and examine the output on
ascope. Look for any signs of “tilt”
on the tops and bottoms of the
signal; they should be absolutely
flat and parallel to the baseline. If
they tilt to the left, the low-fre-
quency response is poor. If they
tilt to the right, and the corners are
rounded, the high-frequency re-
sponse is poor. That rounding of
the corners is easy to spot. You can
also use squarewaves to check the
efficiency of the tone controls; ro-
tate them and observe the effect
on the scope. In fact, that would
be a good place to try out the
sweep function of your generator.

To use the sweep function, all
you do is feed a small voltage,
preferably a 60-Hz sinewave, into

(Continued following Computer Digest)
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LETTERS

Hackers

| resent your recent editorials on
Hackers. Anybody that tinkers with
computers is a hacker, and |'ve
been doing this for years, trying to
improve my system. | do not
consider myself a moron!—B. G.
Jerrolds, Waseca, MN.

Watch my lips. You're not a
hacker. You're a computer
experimenter. Read some of the
mail we received and see if you
don't agree with me.

More On Hackers
I'm a hacker and a student of
computer science. | do break into
other systems but don't crash
them. | just look around to see
what they're doing and how
they're doing it, then quietly leave.

All I'm really trying to do is
educate myself. Is that wrong?—
Monorail Red, Orlando, FL.

And if you were studying
interior decorating, would it be all
right to break into your neighbor’s
home just to see how it was
furnished?

Still More

I'm a hacker, and | look upon a
computer system as a challenge.
It's like a puzzle I'm trying to solve.
If | can break in, why it simply
means | solved the puzzle. What
harm is there in that?—R. D. Falcon,
Atlanta, GA.

How do you feel about picking
your neighbor’s front-door lock?
That’s a puzzle, too.

It Goes On

Did it ever occur to you that we
hackers are performing a service? If
we can break into a computer
system, anybody else can, too! [t
makes the system operator look
again at his security methods. Frank
Cheyney, Billings, Mont

Sure, Frank; in the same way that
a bank robber helps the bank!

And On
There are some very famous and
important heads of business in the
computer industry that started as
hackers. What do you have to say
about them?—Sam Pace,
Indianapoilis, IN.

The same thing | say about all
hackers. <MDp>

COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

PORTABLE COMPUTER, the Bondwell
16, features a 10-megabyte hard disk
drive, 128K RAM memory, built-in voice
synthesizer, and bundled software. It
also features a 9" non-glare monitor, 91-
key detached fullstroke keyboard, with
a separate numeric keypad, built-in
modem, and a 5%" floppy-disk drive.
Equipped with the upgraded CP/M
3.0 operating system, the 30-pound
computer is better able to use its 128K
RAM memory in the application of the

CIRCLE 11 ON FREE INFORMATION CARD

five business-software programs
bundled with the system: WordStar,
MailMerge, CalcStar, DataStar, and Re-
portStar. The model Bondwell 16 is
priced at $1995.00.—Spectravideo,
Inc., 3300 Seldon Court #10, Freemont,
CA 94539,

DOT-MATRIX PRINTERS, the Microline
model 792 and its wide-column com-
panion, model 193, (shown in photo),
feature three different print modes, a
re-inking cartridge ribbon, and user-
friendly operation.

Both printers come in standard ver-
sions to interface with most personal
computers, as well as specially config-
ured |IBM-compatible models. (The
IBM-configured printers come with
free software to work with the IBM-PC,
PC Jr, and PX/XT) The software
provides type styles similar to courier,
italic, gothic, and scientific characters.

The Microline model 792 comes
with an adjustable pin-feed mecha-

RCLE 12 ON FREE INFORMATION CARD

nism, while the model 793 has a
tractor feeder,

The model 192 is a compact unit,
measuring 14.6” x 10.9" x 3.2.6" and
weighs just 9.9 pounds. It is priced at
$499.00. The model 793 handles wide-
column applications, such as
spreadsheets. It prints up to 136 col-
umns at 10 characters per inch, 163 at
12 CPI, and 17.1 at 233 CPI. It can print
between 68 and 233 characters per
line. It measures 20.6” x10.9" x 5". It is
priced at $699.00.—Okiclata, 532 Fel-
lowship Road, Mmt. Laurel, NJ
08054. <Dp>
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FIRMWARE CARD

Build this and you don't
have to store everything above RAMTOP.

MARK W. LATHAM
mfrom teletext terminals to solar heating controllers
people seem to discover new uses for the Timex/
Sinclair 1000 and its upgraded successors. Those who
write the software for these applications often forego
BASIC and program either partially or completely in
machine code. Such programs not only have precise
control of the computer and fast execution times, but
lend themselves perfectly for placement on a firmware
card.

How do you know that your program has been
written completely in machine language? If it loads into
the BASIC area and then transfers itself above RAMTOP
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Fig. 1—SCHEMATIC DIAGRAM OF FIRMWARE CARD can

easily be modified by cutting certain of the trace lines to suit
your needs. See the text for additional information.
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it probably is. The area above RAMTOP is not the only
place to put machine code programs. USR calls can be
directed to any location in the 0-32K area.

The firmware card described here lets you place
either a 2K or 4K EPROM anywhere in the USR memory
area. It can serve as an interface card for custom
projects. It fits into Radio Shack’s smallest project box
and operates much like an Atari game cartridge. Once
you plug it in, all that is necessary is to call the
program.

Circuit operation

The schematic diagram is shown in Figure 1. The one-
of-eight decoder, IC1, reads address lines A11-A15 and
provides a decoded output. Just a few jumpers allow
this IC to activate the EPROM anywhere in the USR area.

When a 2K EPROM is used, address A11 is jumpered
to the decoder’s least significant address input, pin 1.
The decoders eight outputs will then each represent a
2K block of memory. Address Al4 is jumpered to either
pin 4 or pin 6 of the decoder, allowing these eight
outputs to activate for addresses in the 0-16K or 16-32K
areas, respectively,

For a 4K EPROM, the decoder’s pin 1 is left open and
Al is jJumpered to the most significant EPROM address
pin. With this jumper configuration, the decodler
activates only the odd-numbered of the eight outputs,
each of which represents a 4K block of memory.

Usually the decoded address signal is ORed with /
MREQ (computer's memory request) before being fed
to the EPROM’s /CE (chip enable). Such a configuration
provides for the least power dissipation possible. In
this case, however, the decoded address signal is
connected directly to /CE, and /MREQ is connected to
the EPROM’s /OE (output enable). For a rare
compromise in power, access time is then extended
allowing even the slow 480ns memories to work.

U X

16K-32K Area
2K EPROM
'L MREG
16K-32K 0-16K Area /.
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0-16K
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\ D7" 2\ §e/ s DTS,
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e B Dé’

FIG.2—SIGNAL LOCATIONS are called out on diagram above.
Refer to text for further clarification.

Project interface

For those readers who have built custom add-ons
such as those described in “Interfacing The ZX-81" (see
Radio-Electronics, July-September, 1984) or “Machine
Code Development System” (see ComputerDigest,
January and March, 1985) the firmware card allows you
to interface your project and keep the computer bus



too. To separate the display and printer commands
from the project’s |/O signals, the computer’s /IORQ
and address A7 have been ORed to provide an
interfacing signal. The locations of this and other useful
signals on the firmware card is shown in Figure 2.

Memory disable

In order for the firmware card to work properly, it
must disable any other memory device working in the
same area. A memory disable signal is made by
NORing (via IC2a) the decoder’s output with /MREQ
and then connecting the NOR output through diode D1
to the control line of the memory to be disabled.

As shown in Figure 2, D1 can be placed to disable
either the ROM (0-16K) or the RAM (16K-32K) of the
computers internal memories. The firmware card can
also disable an external RAMPAK that cannot be

PARTS LIST

D1—1N914 or 4148 Switching Diode

IC1—74L.5138 One-Of-Eight Decoder

IC2—74L.S02 Quad 2-input NOR gate

C1—1p.F Disc or Metalfilm Capacitor

C2—10pF 16V Electrolytic Capacitor
Miscellaneous—Edge connector, 24-pin socket, circuit
board, project case, hardware.

An etched, drilled and cut printed circuit board is
available for $12.95 (price includes shipping and
handling) from WILDONICS, Box 1763, Boise, ID
83701. For custom cards, write.
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FIG. 3—IF YOU'D LIKE to make your own circuit board, full-
size patterns are offered here for both sides. Above is the
component side, below, the solder side.
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manually switched off in the card area. This is done by
replacing the /MREQ trace with a 680-ohm resistor and
then connecting the 16K-32K diode’s cathode to the
end of that resistor. The RAM is then plugged in behind
the firmware card.

Contruction

The component and solder sides for the firmware
card are shown in Figure 3. This circuit board can be
made at home or can be ordered from the supplier
given in the parts list. The pattern shown includes
jumper traces that place a 2K EPROM in the 8K-10K
memory area. To change the EPROM size or memory
placement, these traces must be broken and wire
Jumpers used as shown in Figure 2.

/,1:‘3 slot

Ic1
4 ,
B 3 +m
T
c2
e

(solder to both sides) —

FIG. 4—PARTS PLACEMENT is shown here. Note that IC1 is
mounted directly to the board beneath the EPROM. See text.

I Edge C

The parts placement is shown in Figure 4. Note that
IC1 is mounted directly to the board under the EPROM.
To allow space for this IC, the EPROM socket can be
modified on one end, resulting in a U-shaped socket.

Once wired, the firmware card can be placed inside
Radio Shack’s smallest project case. This case should
be sprayed on the inside with aluminum paint and then
cut ¥%-inch up on each side to allow for the edge
connectors. On one end of the aluminum cover place
adhesive foam. On the other end, two holes should be
drilled Ys-inch away from parallel with the two case
holes. Plastic Ya-inch spacers and Ve x 4-40 screws
thread directly into the board to complete the
assembly.

Other uses

The firmware card can provide many other useful
functions missing on the Timex computer. A nice
accessory, for instance, would be a Reset button that
can be made by connecting a normally open,
momentary contact switch between /RESET and
ground.

The EPROM socket can also hold an HM6116 2K RAM
by changing pin 21 from 5V to the AR signal. This
makes the card ideal for writing custom software in the
8K-16K area.

The interface output can also be used to power a
piezo element. A little experimentation with short
bursts of output commands should result in some
unique sounds and musical tones. <{MDp
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RAMDISK
TECHNOLOGY

Instant-access mass storage

Herb Friedman

m\While it might appear that the new super-
sophisticated programs do more for the same price—
giving something for nothing—a super data-crunching
program usually requires a great amount of mass
storage. Fortunately, since mass storage in the form of
double-sided floppies and hard disks now comes
cheap, prodigious amounts of mass storage hardware
can be squeezed into anybody's computing budget.

Usually, access time is relative to the amount of data
stored: The more you store, the slower it is to locate
and access specific information. Because a modem,
super-sophisticated data base or spreadsheet might
require more time to locate specific information it can
usually end up running slower than the similar but
older and smaller programs designed for 8-bit
computers with a modest amount of storage.

The recommended solution to slow data access is
usually something with a catchy high-tech name such
as hyperdrive,, or superdrive, or turbodrive. Regardless
of what it's called, it is actually a portion of a
computers RAM that's been programmed to emulate a
disk drive. Usually, the emulation is so accurate that the
computer actually sees the RAMdisk as only a disk
drive: As far as the computer is concerned, the RAM
used for disk emulation no longer exists as free RAM.

The reason why RAMdisk data access is faster than a
conventional disk is because to access data on a
physical floppy or hard disk the disk must start, come
up to speed, and the read/write head must be
positioned before it can locate the desired data or an
empty space into which new data can be written. A
RAMdisk has no such delays because reads and writes
are from RAM to RAM: The only delays are those of the
applications program and the computer itself as it
moves electrical impulses through RAM.

The way in which RAMdisk is used depends on the

RAM DISK
64K —
o
= A:
16K RAMDISK
£ PROGRAM AN o
ROGRAM AND 160K
i USER AREA @)
B B:

FIG. 1A—IN A CONVENTIONAL 8-BIT COMPUTER the RAM-
disk is created from the basic 64K of memory. The memory
used for the RAMdisk is no longer available to the applica-
tions program.
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particular software, the computer and the user. In
general, particularly with 64K 8-bit computers, the user
employs special software to reserve a portion of
conventional memory as a RAMdisk only as large as
needed for the disk file. The computer recognizes the
RAMdisk the same way it recognizes a physical disk.
For example, if the computer has physical drives A: and
B: the RAMdisk might be C: or D: or M: or whatever.
Once the RAMdisk is established in memory the user
can read orwrite to the RAMdisk, or copy the desired
data from a physical drive to the RAMdisk by using the
conventional DOS PIP or COPY command. Assuming
the RAMdisk was assigned the identifier M;, if the user
wanted to browse through a computerized mailing list
of customers who purchased TV service contracts for
the past 5 years he would copy the data file—assume
its filename is CONTRACT.DAT—from the floppy or hard
disk to the RAMdisk with the command:
PIP M:=CONTRACT.DAT (for CPM)
or
COPY CONTRACT.DAT = M: (for PC/MS-DOS).

Using an in-memory word processor;, a data base
editor, or the computer’s LIST or TYPE command, the
user could browse through the mailing list—move
forward and back—without having to wait for the
computer to seek and load from the disk.

How it’s done

If the computer’'s RAM were unlimited, one could
safely create a RAMdisk equal in size, at least to a
conventional floppy disk and all the data of a physical
disk could be copied into the RAMdIsk.

Figure 1A shows how a RAMdisk is usually
established in a 64K 8-bit computer having two 160K
floppy disks. The program that establishes the RAMdisk
positions it in an area that is not used by the disk
operating system (DOS). If the user sets up a RAMdisk
of 16K, only 48K of RAM is available to the user
because the computer no longer “sees” the 16K of RAM
that's been set aside for the disk emulation. If the DOS
uses 4K, only 44K total memory is available to the
applications program in contrast to a total of 60K which
would be available if the RAMdisk wasn't used.

Figure 1B shows the computer's functional system
after the 16K RAMdIsk is created. The computer sees
three disk drives: Two of 160K and one of 16K. As a

b RAM
o]
16K Dos & > O 160K
i A:
RAMDISK DRIVER
44K 5
PROGRAM AND O 160K
USER AREA o
Sl :
TOTAL RAM = 64K o
LESS DOS 4K O | ek
LESS RAMDISK 16K M:
FREE 44K

FIG. 1B—IF A 64K RAMDISK is created, the functional com-
puter now has three disk drives, but 16K less RAM.



RAM = 128K TOTAL
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FIG. 2A—SOME OF THE LATEST 8-bit computers provide a
second bank of 64K of memory, part or all of which can be
partitioned for use as a RAMdisk or as user RAM.

general rule, this configuration lasts until the computer
is turned off: The memory utilized for the RAMdisk
cannot be reprogrammed for use as conventional RAM.

In a 64K computer, the RAMdisk must be as small as
possible; if it is made too large, there might not be
sufficient memory left to run the applications program.
But if enough memory is left for the applications
program, the RAMdisk is usually too small for effective
handling of the associated data.

But the RAMdisk becomes more useful when the
computer can address memery independent of the
main computer. For example, the Radio Shack Model 4
was the first 64K machine to accomodate an extra
internal 64K bank of memory which could be used for
a RAMdisk independent of the main memory, leaving
almost all of the conventional 64K in the first bank
available for the applications program. Unfortunately,
Radio Shack made no provisions for CP/M applications
use of the additional 64K. Aftermarket vendors
however, provided software which configured the
entire extra 64K to function as a RAMdisk. As shown in
Figure 2A, the RAMdisk uses the entire second bank of
memory, all 64K, for the RAMdisk, while the main
computer retains almost its full 64K of RAM (less a
smidgen for the RAMdisk software). This results in the
system configuration shown in Figure 2B, 64K of
memory computer memory plus two full-size floppies

64K —
o
oLs O |wsox
A
RAMDISK DRIVER
BANK 1
o]
PROGRAM AND O 160K
USER AREA a
Sl :
o
O [s
M:

FIG. 2B—IF THE ENTIRE 64K OF MEMORY in the second bank
is used for a RAMdisk the functional computer has three disk
drives, but a full 64K of memory (from the first bank of 64K).

and a 64K RAMdisk; which is far more advantageous for
conventional applications programs than the
configuration shown in Figure 1B where part of the
original 64K of memory is partitioned for a RAMdisk.

An even more advanced RAMdisk system for 8-bit
machines uses a completely independent memory
external to the original computer. As shown in Figure
3A, a RAMdisk program within main memory manages
all of the external memory as a RAMdisk. Since the
external memory is really under software rather than
inherent computer or operating system control it can
be almost any affordable size. 320K is not uncommon.
Once a RAMdisk is greater than approximately 160K it
can represent one or more floppy disks, and
depending on the particular software that creates the
RAMdisk(s) everything on the physical disk including
the directory can be written or copied to the RAMdisk.
If the external RAM is sufficiently large it can be
software partitioned to emulate several disk drives.
Figure 3B shows how 320K of external memory can
represent two independent 160K RAMdisks.

Once we can create a RAMdisk at least equal in size
to a conventional floppy, the speed by which an
applications program works can be increased by
several orders of magnitude.

But if the disk overlay files are copied to RAMdisk the
program operation is almost instantaneous because the
program no longer has to wait for disk access. Both the
reads and writes to “virtual memory” are made to and
from RAM. The value of RAMdisk is even more apparant
if WordStar is used with a spelling checker. A spelling
checker’s dictionary—its list of words—is generally so
large it must be maintained on its own disk. If the
document being spell checked is being stored on a
separate data disk (which is usually the way it's done)
two disk drives are needed only for the spelling check,
and it's often necessary that the dictionary disk be
swapped with the word processing software disk in
order to randomly access the spelling checker. This is
slow, it’s frustrating. However, if the spelling checker

320K OR
GREATER
P R e
| 1
RAM
$ RESERVED ONLY
| FORDISK
EMULATION :
I 1
i e ——r)
| DISK
4K —
(e}
i O | .ok
A;
RAMDISK DRIVER
PROGRAM AND ¥
USER AREA O 5 190K
Ry :

FIG. 3A—IF EXTERNAL EXPANSION RAMdisk memory can
be used almost any practical memory can be used for RAM-
disks, such as 320K. These special RAMdisk expansion mem-
ories are intended specifically for use as RAMdisks, not for
user (program) memory.
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FIG. 3B—EXPANSION RAMDISK MEMORY can be partitioned
almost any way the user wants it. For example, 320K might be
configured to provide three additional drives so the computer
sees a total of five.

software is copied into a RAMdisk the program can
easily shift back and forth between WordStar and the
RAMdisk spelling checker almost instantaneously:

Full size RAMdisks

Disk emulation in IBM-compatible computers can be
handled in several different ways, depending on the
amount of installed RAM. If the computer has 256K of
RAM disk emulation it's the same as for 64K computers
in that part of the RAM is programmed to function as a
RAMdisk. But since RAMdisks provide maximum
convenience when the emulation is at least equal in
size to the floppy with the computer, it makes no sense
to create small RAMdisks when the computer has the
capacity to emulate full-size disks, for in this way a
complete floppy can be easily copied to the RAMdisk.
This is easily done in an IBM-compatible computer
because of the relatively large amount RAM that can be
installed and addressed. (Either the 510K or 640K. To
keep things simple we will use 640K.)

One of the features that simplifies RAMdisk in an
IBM-compatible is that, as shown in Figure 4A, an
applications program can only run with contiguous
RAM. If there is a break in the RAM addressing, such as
the “missing” 64K in Figure 4B, the applications program
can use only the RAM up to the first break. While the
RAM above the break cannot be used for the
applications program it can be used for utilities, and
more importantly, for one or more RAMdisks. The break
itself need not be physical: Software can be used to
create an artificial break—actually a ceiling beyond
which the computer does not see RAM, so the
applications software will automatically utilize only the
RAM below the break or the ceiling. Figure 4C.

The RAM above the break can be used for a RAMdisk
up to the size of the computer's conventional floppy
(either 320K or 360K), or the RAM above the break can
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840K
RAM = 640K >

3T

APPLICATION PROGRAMS AND DOS

FIG. 4A—IN AN IBM-COMPATIBLE COMPUTER the applica-
tions program always attempts to utilize all memory to the
highest possible address.

256K 320K 640K
< 256k—= | 320K >|

APPLICATION

PROGRAMS AND /

FIG. 4B—IF THERE IS A “"BREAK" in the memory—say the
memory from 256K to 320K is missing—the application pro-
gram will run only in the contiguous memory starting from
zero. The memory above the break can be used for RAMdisks
or anything else other than the applications program.

UNUSED
CAN BE USED FOR RAMDISK

256K 640K
< 256K { 384K >|
i
APPLICATION |
| PARTITIONED FOR ONE OR
ERNCRANSAND ) MORE RAMDISKS
L1

/

PHANTOM “BREAK"
CREATED BY SOFTWARE

FIG. AC—RAMDISK SOFTWARE CREATES a “phantom
break” and configures the memory above the break for one or
more RAMdisks. How and in what size the RAMdisks are
created are a function of the RAMdisk software.

be partitioned into a full-size RAMdisk and a smaller
RAMdIsk, or several smaller RAMdisks. The precise disk
emulation depends on what the user needs and the
software that creates the RAMdisk(s). Others permit any
amount of reserved RAM to be used for several
RAMdisks of random size.

An IBM-compatible computer doesn't have to be
“fully loaded” with memory to create a RAMdisk. If the
computer is equipped with only 256K of RAM most of
the disk emulation software will permit one or more
RAMdisks to be created as long as @ minimum of 128K
remains for the applications program (including DOS
and the RAMdisk software). Often, if the user attempts
to create a RAMdisk that will leave less than 128K for
the applications software the program will
automatically create the largest RAMdisk coincident
with 128K of applications RAM.

Copy first

RAMdisks are volatile. Unless you are using a special
kind of memory expansion adapter employing a
backup battery that keeps the memory alive when the
computer’s normal power supply is turned off, both
the RAMdisk and its data disappear when the
computer is turned off. If you will need the data or a
word processed document that’s stored in RAMdisk for
use at nother time, it must be copied to a physical disk
before the computer is turned off. <P



YOU CAN BUILD THIS

MODEM

FOR YOUR

COMMODORE 64

PART |

Sure you can build your own modem... And save a lot in the process!

JIM STEPHENS

EModems are expensive but not all that complicated.
In fact, they can be quite simple once the function of
the main components is understood. Basic modems
have two main sections, a modulator and a
demodulator. Once these have been built, the rest is
easy. Here’s how to build your own originate-only
modem and save a bundle.

What makes it possible, are two new integrated
circuits sold by Radio Shack and other suppliers. The
catalog description said that the XR2211 IC was an “FSK
decoder used for RTTY and modems.” Next to it was
another IC, the XR2206 FSK Generator, which had the
same caption. The result was better then expected, it
worked, and it worked reliably. The circuit could do
what it took several dozen IC's in other circuits to do
and it did it at less than half the cost of some of the
more popular modems for the Commododre 64.

A modem is a circuit that converts serial digital data
coming from the computer into tones that can be sent
over a single audio channel such as the telephone line.
This conversion, called modulation, sends one tone for
a digital one and a different tone for a digital zero. The

other section of a modem converts tones from the
telephone line to either a digital one or zero
depending on the tone’s frequency. This function is
called demodulation.

Since the telephone is built to handle voice
communication, the plus and minus voltages which are
generated by the computer cannot be handled by the
telephone circuits. If a circuit could recognize a certain
voltage and convert that voltage to either high or low
tone, digital generated tones could be sent over the
telephone line and could be reliably picked up at the
other end.

That is exactly what the modem does.

To speed things up a bit, modems actually operate
using four tones of different frequency. Two tones are
used by the sending terminal and two separate tones
of another frequency range are used by the receiving
terminal. This way, it is possible for both units to talk at
the same time and not interfere with each other’s data.

The telecommunications terminal that calls up
another terminal is called the originating terminal. Its
tones are set at 1070 Hz and 1270 Hz for a digital zero
or a one. The receiving terminal is the answering unit
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and its tones are higher with a one represented by
9995 Hz and a zero represented by 2095 Hz. When the
two tones are changed from one frequency to the next,
they are not stopped and started, but shifted up or
down in frequency. This is called “frequency shift
keying” or FSK. A demodulator circuit recognizes this
shift and changes the digital output at its output pin
accordingly. The modulator circuit senses a digital one
or zero on its keying input pin from the computer and
shifts its output frequency either up or down
depending on the level of voltage at this input.

Although it is possible to have both the originating
and answering capability in one modem, the need for
more-complicated circuits outweigh the benefit. After
all, most of us would only use our computer to call up
another terminal such as Compuserve. We rarely use it
to answer unless we are running our own bulletin
board. The simple unit shown here is an originate-only
modem, but it could easily be converted to answering
capability by changing the values of the components
as shown in Table | and setting the output tones of the
rmodulator to the higher set of frequencies. It might
even work if a separate set of components were on the
board and switched into by a set of switches. This
would make the modem capable of both origination
and answering.

The most expensive part of telecommunicating can
be the modem software that generates and converts
the digital data once the modem has accomplished its
task. The unit shown here works with most of the
available software for Commodore modems. It was
used with Smart Terminal 64, Victerm, and with Term
64. Many good terminal programs have been published
recently in several of the Commodore publications.

The modem circuit

There are four ICs that make up this modem circuit,
but the two major ones are the 2211 FSK demodulator
and the 2206 FSK modulator.

As shown in Figure 1, the 2211 demodulator receives
the 29295 Hz tone from the earpiece. The level of the
received tone is amplified by IC3 which is an LM386
low power audio amp. The descrete components that
connect to the 2211 actually set the response frequency
of the demodulator. Table | shows the values of the
components that set the frequencies at which the
demodulator responds. Since we want the
demodulator to react to the incoming 2025 Hz and
9995 Hz tones, we have chosen the values for the five
components listed under the higher frequency range.
Note that the capacitors here should be good quality
mylar types to improve the stability of the circuit. Pins
11 and 12 of the 2211 are the oscillator control of the
demodulator and this oscillator is peaked by a 5K
variable resistor, R7. This is a standard linear taper pot.
The tones are transmitted from the earpiece by a small
inexpensive speaker

When a tone in the proper frequency ransge is
detected by the 2211, the demodulator’s data output
pin goes either high or low depending on the
frequency. A tone of 2295 Hz will cause it to go high
while a tone of 2095 Hz will cause it to go low.
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Adjustment of R7 causes the oscillator to lock onto this
frequency range and these adjustments will be
discussed in detail later.

The heart of the modulator section is the 2206 FSK
generator. Figure 1 shows that it appears as simple as
the demodulator but its adjustment is much more
complicated than the 2211. It generates a tone of either
1070 Hz or 1270 Hz at pin 2 when either a digital zero
or a digital one is detected at its keying pin number 9.
The 2206 is capable of producing most any frequency
so exact adjustment is necessary in order to produce
the correct frequency output.

Pins 7 and 8 of the 2206 connect to the timing
resistors that produce the two output frequencies. The
value of these resistors is set to produce the two
separate tones. Two variable resistors (R13 and R14)
have been chosen so that the exact frequency of the
tones can be set by hand. R11 is the volume control
that determines the intensity of the tone being sent to

PARTS LIST

Resistors

All resistors Ys-watt

R1, 4—1,000,000 ohms

R2, 10, 12—5100 chms
R3—510,000 ohms
R5—200,000 ohms (see table 1)
R6—18,000 ohms (see table 1)
R7—5000 ohms Variable

R8, 13, 14, 16—10,000 ohms Variable
R9—10 ohms

R11—25,000 chms Variable
R15—200 ohms

Capacitors

C1, 4, 7, 10—.1pF ceramic

C2, 8, 11, 14—10 uF electrolytic
C3, 15—5 uF electrolytic
C5—.005 F ceramic

C6—.05 |.F ceramic

C7—.1 pF ceramic

C9, 12—1 pF electrolytic
C13—100 p.F electrolytic
C16—.022 uF mylar (see table 1)
C17—.0047 pF mylar (see table 1)

Semiconductors

IC1—XR2211 FSK Decoder
IC2—XR2206 FSK Generator

IC3, 4—LM386 Low Power Audio Amp
1C5—4049 CMOS Hex Inverter
Q1—2N2222 NPN Transistor

Miscellaneous

SW1—SPST Switch

SPKR—8 ohm .5 watt Speaker

Connecto-Edge Connector (Cinch #50 24A-30)
Perfboard

(1) 14 pin WW Socket

(3) 16 pin WW Socket

NOTE: - A ten-minute cassette tape containing five min-
utes of continuous telecommunications data and exam-
ples of both originating and answering tones may be
ordered by sending $4.00 to Syntronics, 2324 De-
nnywood Dr., Nashville, TN 37214.
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FIG. 1—SCHEMATIC DIAGRAM OF THE MODEM. Heart of the system is two IC’s, IC1 and
IC2 which are an FSK Decoder and an FSK Generator. Balance of circuit is straightfor-

ward and supports these devices. *See Table 1 for values.

IC4 which is an LM386 low power audio amp. The
audio amp also has a I0K pot that adjusts the level of
the final output to the 8 ohm speaker.

Circuit power

Notice that both the 2211 and the 2206 are powered
by 9@ volts. This voltage is necessary because the 2206
will not operate at less than 8.5 volts. Since direct
current at 9 volts is not present on the user port of the
Commodore 64, we use a 9 volt transistor battery. A
small separate power supply could be built to provide
this voltage. The modem only draws around 25 ma so
the battery should last some time depending on use.

A transistor battery should never be placed on the
user port pins. If this were done, the output port of the
64 could be harmed. The output signal of the 2211
demodulator is connected to the 64 through a 2N22929
NPN transistor which obtains its power from the 5 volts
on the user port. The signal is then fed through two
stages of IC3 which is a CMOS 4049 inverter. The
inverter is powered by the computer’s 5 volts. This IC
shapes the final digital levels before they are presented
to the port. Both power supplies have their ground
connection in common for proper signal reference.

After extended use, it will be necessary to replace
the 9-volt battery since the lower voltage level will
cause the modem’s output and lock-on frequency to

drift off. This will cause mis-reads in the data. If
garbage starts showing up for no reason, suspect low
battery voltage. Again, this would not be a problem if
a small separate 9-volt supply were constructed,
though it would increase the complexity and cost of
the circuit. The transistor battery did fluctuate when left
off for a long period and would sometimes make re-
tuning necessary.

Wiring the modem board

You must keep the components close together and
the leads short or risk stray capacitance which upsets
the audio circuits. This is especially true of the LM386
amplifiers. You may hear a local disk jockey coming in
on the modulator circuit. This interference disappears
once the final connections are made. Make sure you
use flexible sheilded microphone cable to the
speakers. These lines should be no more than ten
inches long. They tend to act as antennas and the
modem will try to decode the sound of the latest rock
group.

IC sockets were used for the integrated circuits and
wire-wrap posts for mounting some of the descrete
components. One 16 pin IC socket mounted both of
the LM386 amplifiers. The sockets were inserted into a
3-inch by 2-inch perf board. Leave the jumper test
point (J1) disconnected until the final adjustments have
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GND [ 1 GND
FLAG 2 1 45V
PBO 1 RESET
PB1 1 CNT1
PB2 m
PB3 ] CNT2
PB4 i
PBS [ ] PC2
PB6 [ 1 SER.ATNIN
PB7 [ 1 9VAC
PA? [ 9VAC
GND [ 1 GND

FIG. 2—DIAGRAM OF THE COMMODORE 64 user port. Make
. sure that the connector is properly oriented before attaching
to user port.

been completed.

The parts list shows the values for the various
components and many of these can be just within the
value range shown. Those that are marked with an
asterisk and shown by Table | must be the exact values
listed. Those components connected to the LM386
amps should also be exact. You may want to diagram
or label the variable resistors on the board layout since
they can get confusing once final adjustments are
started.

Connection to the computer is critical. It is important
that the correct user port pins are selected for
connection. Connections to the board is through very
short lengths of hook-up wire. Some of the pins on the
user port such as PBO and FLAG 2 are wired in parallel.
This is necessary because of the way some software
handles the output and input ports. Figure 2 shows the
user port pinout which is viewed as though you were
looking at the user port from the back of the computer
The connector to the port must always be inserted
with the leads correctly oriented to the port pins.
Never insert the connector upside down since this
would place the unregulated alternating 9 volts of the
port on the data lines. This could harm the port also.
Some anti-reversing means such as connector keying
might be necessary on the connector to prevent
accidental backward insertion. | simply marked one
side of the connector as “TOR”

The 9-volt power supply is switched on and off by a
SPST toggle switch. The 5-volts for IC5 and Q1 are
supplied by the computer and it is activated when the
64 is tumned on. With this dual power arrangement, it is

TABLE 1
FSK BAND COMPONENT VALUES
300 Baud
frequency C16-.039pF C5-.005uF
1070-1270Hz C17-01pF  R6-18K
R5-100K
300 Baud
frequency C16-.022pF  C5-.005 pF
2025Hz-2225Hz C17-.0047.F R6-18K
R5-200K

TABLE 1—TABLE OF COMPONENT VALUES for the 2211 de-
coder. If decoder is built to be an answering device, values in
the first part of the table should be used.
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GLUE ARDUND
CIRCUMFERENCE

CARDBOARD CIRCLE

2-1/2" DIAMETER

HEIGHT 2-1/2"

FILL THIS AREA WITH
FOAM RUBBER-DO NOT
PACK TIGHTLY

AARIIAE LA IAALALTARLAL AR LA AR VR AR AR AAAN

s

CARDBOARD 1/16 TH INCH

FIG. 3—CONSTRUCTION OF ACOUSTIC COUPLER. Speak-
ers are backed with foam to keep sound in and interfering
noise out. Exiraneous noises can turn data to garbage.

easy to forget to tumn off the modem when it is not in
use. This tends to shorten the battery life somewhat.
The low continuous tone of the modulator alerts you
that the unit is operating.

The coupler is the housing for the mike and speaker
and into which you insert the handset. It does not have
to be elaborate. Use two lengths of heavy cardboard
wrapped in a circle which fits the handset snugly: This
cardboard circle is then taped around the
circumference. The speaker and mike are placed into
them and glued. Foam rubber is used to seal the back.
The sealing is necessary since the tones are continuous
and tend to be irritating after a while. In order to
prevent damage to the speakers, a stiff cardboard
circle was cut and glued over the speakers to keep the
handset from touching them. The leads to the couplers
should be short and the couplers can be permanently
mounted on a board. Again, use flexible sheilded mike
cable here. Figure 3 shows how the couplers are
constructed. See Figure 4 to examine the author’s unit.

FIG. 4—AUTHOR’'S UNIT with cover removed reveals
simplicity of wiring. Component placement is not critical and
perfboard works well.

* That’s all the room we have in this issue. However,
we'll complete the Modem in the December Issue of
Computer Digest. There’s still much information to
comel



the sweep jack on the back of the
generator. The range of the sweep
may be set by rotating rRaANGE and
FREQUENCY controls. Many scopes
have a built-in 60-Hz sweep signal
that may be used to drive the func-
tion generator. Doing so will en-
sure asteady display on the scope.

The sweep frequency test can be
used to diagnose amplifiers that
have a buzz or rattle at one fre-
quency. If you have that problem
in your amplifier circuit, you'll see
a sharp peak at the problem fre-
guency on your scope. However,
speakers are more often responsi-
ble for that problem than the elec-
tronics, and if the problem is in the
speaker, you'll see no peaks.

You don't actually need an auto-
matic sweep generator to perform
that test; you can do it with a reg-
ular signal generator by simply ex-
ecuting a “manual sweep:” just
rotate the frequency knob slowly
over the entire audio range. At
some point the rattle will become
apparent, and you’ll be able to
trace out its source and fix it.

| had a case like that once: One
of the seams of a speaker cone had
come unglued and caused the
speaker to rattle at about 700 Hz, if
| remember correctly. At any rate,
after | found that loose seam, a
small dab of cement solved the
problem.

A leaky tube or transistor can
also cause clipping and distortion.
Many times the best way to diag-
nose that problem is by substitut-
ing new components. That is easy
with tubes, but not with tran-
sistors, unless the manufacturer
was kind enough to use sockets.
Many transistor testers can mea-
sure leakage; mine reads leakage
in the microamp range. Once |
found a power transistor with a
10-pA leakage—but that was
enough to cause distortion!  R-E

SERVICE
QUESTIONS

RESISTOR BURNING UP
On a Sony KV1910D chassis, I've
replaced the horizontal oscillator
IC, the horizontal and vertical out-
put amplifiers, and the regulator, all
of which were bad. Resistor R556,
which sits on the collector of Q511,

is burning up. In addition, I have no
high voltage, and the voltage read-
ings around the regulator are all
wrong.—L.W. Baltimore, MD

You appear to have two prob-
lems here, one of which should be
taken care of before you do any-
thing else. The resistor in the Q511
circuit (which incidentally is the
starter transistor) is cooking be-
cause the transistor is being over-
worked. The 18-volt scan-derived
supply is supposed to switch the
transistor off immediately after
turn-on. Apparently that 18-volt
supply is not reaching the tran-
sistor, thereby causing it to stay
on.

Now simply start with the
basics: Hook up an external 18-volt
power supply to get the sweep cir-
cuit working. (In the Sept., 1983
issue of Radio-Electronics an article
“Servicing Horizontal Sweep Cir-
cuits” covers the procedure in
some detail.) Once you get the
high voltage, the regulator prob-
lem may fall into place, or at least
will be easier to handle.

AGC PROBLEMS

A Panasonic model CT-316 that
I’'ve been working on has AGC trou-
ble. I have changed the AGC control
as well as IC101, the first IF. I've test-
ed all the components in the AGC
circuit, and have sprayed around
with coolant. I wonder if IC102, the
second IE could be giving me this
problem.—L.G., South Portland, ME

Definitely!—I've seen several of
instances in which that was so.
And incidentally, I've also seeh
cases where the 1C101 was the
culprit, and many cases when the
AGC control itself was “spotty,” so
you did cover all the right steps.

ARCING AT CRT

I have a Philco E20-107 chassis
that’s arcing between pins 9 and 11 of
the CRT. After I changed the spark
gap located on the tripler, R970 (tied
onto pin 11) began to smoke. Those
spark gaps have me confused. Can
you help me?—T.D., Corbin, KY

| think you have a bad tripler. An
internal short is placing part or
most of the high voltage at the
focus terminal. That voltage (look-
ing for the path of least resistance)
will jump across the spark gap, the
CRT pins or, in your case, through
R970.

Nclntosh

Get all the newest and latest informa-
tion on Mclntosh stereo equipment
from McIntosH Laboratory.

MR 500 Tuner

MC 502 Amplifier
C 504 Preamplifier

McIntosh Laboratory Inc, RE
East Side Station P.0O. Box 96
Binghamton, N.Y. 13904-0096

Name

Address

City State

Zip

Phone Area Code
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ceive functions. In addition, the
same tuned circuit is used for both
transmitting and receiving, so you
don’t have to worry about frequen-
cy mis-matching due to compo-
nent drift.

Transmission is initiated by ap-
plying a logic “1” to pin 8 of the
LM1812. The receiver will be dis-
abled, and pin 14 will be low. To
receive, pin 8 is simply grounded.
Pin 14 will go high after the circuit
receives an echo of the signal.

The time between initiating
transmission and pin 14’s going
high is then equal to the time re-
quired to travel from the transmit-
ter to the object and back. So to
obtain the distance to the object,
that time would be halved and
plugged into the formula D=V/T
(V=13,080). The circuit shown in
Fig. 3-a has a range from 4 inches
to about 6 feet. By adding the 555
circuit shown in Fig. 3-b, the low
end of the range may be decreased
to 3 inches, and the high end in-
creased to 20 feet. Potentiometer
R2 should again be adjusted to a
frequency of 40 kHz.

That circuit is so simple and so
inexpensive that you could build
several for one robot.

Polaroid’s ultrasonics

Polaroid Corporation has been
using ultrasonic ranging in cam-
eras such as the SX-70 for some
time now. Distance information
obtained through ultrasonics is
used to focus the camera’s main
lens automatically. The transducer
used has a larger diameter and is
slimmer than the type usually
found in electronics surplus
stores. Several years ago Polaroid
packaged the electronics from
their cameras along with a good
tutorial manual, as well as an inter-
esting experimenter’s board. The
package is called the “Polaroid Ul-
trasonic Ranging System Design-
er's Kit,” and is available for $165
from the Polaroid Ultrasonics
Components Group (Polaroid
Corp., 119 Windsor Street,
Cambridge, MA 02139). It comes
with a special interface that dis-
plays distance information on an
LED readout. R-E



AUDIO COMPANDING

continued from page 70

what happens when a burst of 15-kHz
pulses is sent through a compander cir-
cuit. The upper trace shows the input sig-
nal; the middle trace shows the signal after
it has been processed by the compressor;
and the bottom trace shows how it has
been restored to its original form after
being processed by the expander.

Automatic level control

The NE570/1 may be used for ALC
(Automatic Level Control). In that config-
uration, the A-G cell is placed in the feed-
back loop of the op-amp, and the rectifier

COMPRESSOR/ALC
INPUT
) eERills
C5 e
o e JUos
ELEE;
CDMPRESSURT S1E am |
16D Ju2
hat 8
s

stant. The gain equation is:

R1R2 Ig
2 R3 Vin(ave)

For very low input levels, ALC may not
be desirable because the high gain would
accentuate fransmission noise. Resistor
Ry has been added to limit the gain. The
modified gain equation is:

( BRI R )RQ]B
A, = 1.8

2R3

The value of Ry may be calculated as
follows:
Rx = (A, x 26,000) - 10,000
All remarks made above regarding DC
biasing, maximum signal levels, AC cou-

A=
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GROUND +15V OUTPUT
i B
c1o [:ts :
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COMPRESSOR/ALC
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INPUT

FIG.12—COMPONENT-PLACEMENT DIAGRAM for the experimental compander circuit that is shown

in Fig. 10.

THE COMPLETED COMPANDER let's you make
recordings with wide dynamic range and less
noise.

is connected to the input. A sample circuit
is shown in Fig. 9.

The circuit functions as follows. As the
amplitude of the input signal increases
above the crossover point, the gain of the
A-G cell decreases proportionally, and
that keeps the output level constant. As
the amplitude of the input decreases be-
low the crossover point, the gain of the A-
G cell increases proportionally, which
again keeps the output amplitude con-

pling, and attack/decay time constants
may be applied to the ALC circuit.

The oscilloscope photograph in Fig. 10
shows the response of the ALC circuit.

Experimental compander circuit

Shown in Fig. 11 is the schematic for a
circuit you may use to experiment with
companders. The circuit uses a NE5S70 or
NES571 (or SA571), and provides one
channel of compression and one channel
of expansion. In addition, the compres-
sion channel may also be configured to
function as an ALC circuit merely by flip-

ping a switch. Full-size printed-circuit

artwork is shown in the “PC Service”
section of this magazine, and the compo-
nent-layout diagram for that board is
shown in Fig. 12.

Space has been reserved on the PC
board for RC pre- and de-emphasis net-
works. If you have no need for them,
simply install jumpers JUI through JU4;
JUS should be installed in any case. R-E
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DIGITAL IC’'S

continued from page 76

the present value is loaded into the coun-
ter, the circuit will increment one step for
each negative-going transition of clock
line cLockl.

Down counters

The counter circuits presented thus far
are up-counters: that is, they increment
one step for each active transition of the
clock line. A down-counter, on the other
hand, decrements for each active transi-
tion of the clock line.

Figure 7 shows an example of a base-16
down-counter. Note the difference be-
tween that circuit and the base-16 up-

o
PRESET al a2

03
e
a 0] Q o et

cLl _]'CF( _!-m J—EEK
2 s =

a

INPUT
O—q

FF1 FF2 FF3 FF4

FIG. 7—IN A DOWN COUNTER, the count decre-
ments. Thus, the count after 8900 is 1111.

counter of Fig. 2. In the up version, the
flip-flops are connected in cascade by
connecting the @ output of the driving
stage to the clock input of the following
stage. In the down counter version, the
clock input of the following stage is driven
from the @ output of the driving stage.

A BCD version can be made using the
BCD counter circuit of Fig. 4 modified in
the same way; that is. all clock inputs are
driven by the @ (instead of the Q) output of
the preceding stage. Also, the NaND
output resets only the two middle flip-
flops.

Up/down counters

An up/down counter is designed to op-
erate as either an up-counter or a down-
counter, depending upon the state of the
signal (high or low) applied to a special
MODE input. Figure 8 shows the circuit for
a two-stage up/down counter.

To see how that circuit operates, recall

G1 10
CLK
INPUT
OF
@ FF2
CLOCK FF1

FIG. B—AN UP/DOWN COUNTER. The direction
of the count is determined by the state of the
MODE input.

the differences between up and down
coutiters: in the down-counter, the clock is
driven from the © output, while in an up-
counter the clock is driven from the @
output of the preceding stage. In Fig. 8,
the state of the signal at the MoDE input
determines which output drives FF2.

Gates G1 and G2 are anD gates whose
outputs will be high only when both in-
puts are high. One input for Gl and G2 is
taken from @ and @, repectively. The
MODE input is used to provide the second
input. For Gl, that input is first inverted
and then fed to the gate; for G2, that input
is fed directly to the gate.

When the mMopE input is high, a low is
fed to G1 and a high is fed to G2. In that
situation, the output of Gl is always held
low, while the output of G2 is high when @
is high, and low when @ is low. The out-
puts of the two gates are then or’ed to-
gether and fed to the clock input of the
next stage. In the situation just described,
the counter is a down-counter because the
clock input of the next stage (FF2) follows
the @ output of FF1.

When the MoDE input is low, the op-
posite occurs. The input to'G1 is high and
the input to G2 is low, and the clock input
of FF2 follows the o output of FFI.

Of course, there are many other types
of counter circuits, including those with
division ratios other than 2, 10, or 16.
Also, while all of the counters that we've
presented thus far are decodable, some are
not. Such circuits can not be used to pres-
ent numerical data, but are useful for pre-
scaling and other applications.

Clocking considerations

Thus far, we've proceeded as if the tim-
ing of the clock pulses was not critical. If
you stick with clocking frequencies of un-
der | MHz and pulse widths of over 1 s,
that is indeed the case. Otherwise, there
are ceftain timing parameters that you
should be aware of. Those parameters are
specified by the manufacturer, and differ
for each device. They can be found on the
IC’s data sheet.Let’s briefly go over some
of those parameters and what they mean.

The serup time refers to the minimum
time that an input must be stable before
clocking occurs. The hold time refers to
the minimum time that the input must be
stable after clocking occurs. Minimum re-
set time refers to the narrowest width pulse
that can be used to reset the device. Mini-
mum clock-high time refers to the nar-
rowest pulse width that can be used for
clocking. Maximum clock frequency is
the fastest clock speed that should be
used. Propagation delay is the length of
time between clocking and a change in the
output state.

Monostable multivibrators, also called
one-shots, are circuits that output just one
pulse for evéry trigger pulse received.
Next time, we’ll turn our attention to
those interesting circuits. R-E



SATELLITE TV

NEW IDEAS

continued from page 12

continued from page 8

available on a number of satellite
channels. Thus, while the ESPN
numbers are surprisingly high—
considerably higher than with ca-
ble TV viewers—once again no
hard conclusions should be drawn
from the study’s figures.

TVRO owner use-patterns
change with time: although 6.6%
of those surveyed said news was
their most-viewed type of pro-
gram, that number rises to 11.1%
for owners of systems three or
more years old. Interest in sports
programming also declines as
length of ownership increases,
and viewing of religious channels
nearly triples with long-time view-
ers.

The future

Defining who TVRO users are,
why they buy, and how they use
their TVRO systems is a very im-
portant task for the home-TVRO
industry. That point was driven
home when retail sales of home
systems fell off sharply this past
spring, and several long-estab-
lished equipment suppliers in the
receiver and antenna field found
themselves requesting court pro-
tection from creditors.

The consensus is that the first
1,000,000 TVRO systems bought (a
mark reached this past May) may
have been “easy sales” because
buyers were eager to purchase
after their first exposure to TVRO.
However, fears that the market
may have become saturated are
not supported by the study. What
the study does show is that “shot-
gun” sales techniques, which lack
coordinated market planning and
direction, may not work as well in
the future as they have in the past.

The TVRO distribution chain is
going through a difficult year of
adjustment. Radio Shack is ex-
pected to formally announce their
own line of TVRO hardware in
their September catalog—and that
line will be featured on the front
cover. Other large distribution
outlets also plan entry into the
marketplace during late 1985 and
early 1986, so TVRO selling pat-
terns are going to continue chang-
ing rapidly. R-E

use a 74LS14 and eliminate R2. That
resistor is what gives the circuit its
“snap-action,” and is unnecessary
with a 74LS14, as that IC has the
proper circuitry built right in.

How you wire the cassette inter-
face is not critical, but you should
use a socket for IC1, and connect
all unused inputs (pins 5,9, 11, and
13) to ground. That applies
whether you’re using a 74L.S04 or a
74L514 for 1C1. Make sure you
choose plugs that match your re-
corder’s input, output, and remote
jacks. If you'll be using our circuit
with a VIC, you can eliminate the
relay, as VIC’s don’t control cas-
sette motors. Switch S1 can be vir-
tually any SPST or SPDT type.

Afteryou've got the circuit wired
up, check everything over! Revers-
ing pins A1 and B2 on the comput-
er connector could be disastrous!
When you’re sure everything is
OK, plug PL1, PL2, and PL3 into
your recorder, turn on the power,
and save a short file to tape. Don’t
forget to close S1when the prompt
appears on the screen. (And al-
ways open the switch when you're
done saving or loading.)

Next try loading your file back
into memory. If you can’tload your
file, first make sure it was record-
ed. Rewind the tape, pull plug PL2,
and listen. You should hear a high-
pitched whirring sound. If that's
OK, try connecting an LED
through a 330-ohm resistor to pin
D4 on the computer connector.
With everything hooked up you
should see the LED flicker on and
off rather rapidly. If it doesn't,
there’s probably a wiring error.
Trace out your connections, and if
they still seem OK, IC1 may be at
fault.

Disk owners may find our circuit
handy as a means of backing up
valuable data disks. Just load your
files from disk in the usual manner,
and save to tape similarly. By the
way, very low-cost cassettes don’t
make good storage media for
computer data. Those cassettes
frequently suffer from “drop-
outs.” If that happens in the wrong
place, a whole tape could be ren-
dered useless—so don’t scrimp on
tapes!—Micheal R. Lockwood
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price of 39.95.—AP Products, In-
coporated, 9325 Progress Parkway,
PO Box 540, Mentor, OH 44060.

GRAPHIC EQUALIZER, model CY-
5G60, is a 7-band graphic equal-
izer/booster amplifier, and mea-
sures 1 inch in height. Combined
with most Panasonic compact

chassis car-audio units, it fits
snugly into the dashboards of
many cars that are manufactured
in the U.S.A.

Dual inputs allow the model CY-
5G60to be connected to car-audio
units with pre-amp output, or to
units with speaker output only. A
total maximum output power of 50
watts, and THD of less than 1% at 12
watts per channel helps ensure
clear sound at high volume levels.
A tone defeat/attenuator switch re-
duces volume by 20 dB to mute

[] Radio-Electronics back issues (1985). .. ... $3.00
Write in issues desired —
[7] Radio-Electronics back issues (1984). .. ... $3.50
(January 1984 not available)
Write in issues desired.
1 Radio-Electronics back issues (1983) ... .. $3.50
{January, February 1983, May 1983 not available)
Write in issues desired
7] Radio-Electronics back issues (1982) . .. .. $4.00
Write in issues desired
[1 Radio-Electronics back issues (1981) ... ..
(Jan., Feb., March, Dec. 1981 not available)
Write in issues desired.

2] Etch your own PC boards .............. -, $3.00
) Hands.On Electronics #1. .. .. coovvevnn $4.00
[J Hands On Electronics #2............... $4.00
[] Hands On Electronics #3...........-... $3.50
[ Hands On Electronics #4d............... $3.50
EINCRIREPaIrS S e o s g £3.00
[ 1BM Typewriter to

Computer Interface. . ........c.oon e $3.00

EI I i

REPRINT

BOOKSTORE
[ 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

] Special Projects #10 (Spring 84)......... $4.50

[ Radio-Electronics Annual 1983 ... ...... $3.50

[ Radio-Electronics Annual 1984 .......... $3.50

] Radio-Electronics Annual 1985, .......... $2.50

[ How to Make PG Boards . .............. $2.00

EEAIAbOUt Kt I o e s $2.00

[] Modern Electrics (Vol. 1. #1 ............ $2.25
April 1908)

[J 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

[ Descrambler (Jan., Feb., 1981) .......... $3.00

[] Descrambling (Feb., 1984).............. $2.00

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 for delivery.

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.

MAIL TO: Radio-Electronics

Sales Tax (New York State Residents only)

Reprint Department, 200 Park Ave. South, New York, NY 10003
Total priceiofiordersn . o LR e

ARTICLE
PAGES MONTH YEAR
TOTAL PAGES @50¢ each TOTAL PRICE

All payments musu:e in U.S. funds

Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) §1.00 per item §
All other countries ($2.00 per item, seamail) ...... $

(5400 peritem, Airmall). .. ...vie e s §
AT L T T by ees o s i P S Sy R A O A G s L i $
Name
Address
City State Zip

sound output without changing
volume-control settings. The

CIRCLE 27 ON FREE INFORMATION CARD

unit’s controls are illuminated.

With the model CY-SG60%s re-
mote power switch, the unit can
be turned on automatically with
the main car audio unit. Efficient
heat dispersion is provided by a
specially designed heat sink. The
suggested retail price is $119.95.—
Panasonic, One Panasonic Way,
Secaucus, NJ 07094.

VIDEO DISPLAY TERMINAL, the
model ADM Tiplus, incorporates
all of the features of the model
ADM 11 with additional function
keys and editing capabilities.

The ADM Tiplus is compatible
with the Lear Siegler ADM 3A,
ADM 5, and ADM 11, ADDS View-
point and Regent25, Hazeltine
1400, 1420, and 71500, and DEC VT52
terminals.

CIRCLE 28 ON ‘i:REE INFORMATION CARD

This conversation-mode termi-
nal features 16 function keys for 16
programmable and 16 non-pro-
grammable functions, and will
handle transmissions up to 19,200
baud without handshaking. The
terminal also features three edit
keys and a break key, which can be
programmed to perform an addi-
tional seven functions. Editing fea-
tures include character/line insert,
character/line delete, line erase,
and page erase.

The model ADM Tiplus is priced
at $695.00.—Lear Siegler, Inc., 901
East Ball Road, Anaheim, CA
92805. R-E



PULSE GENERATOR

continued from page 59

Connect an oscilloscope to either the
TTL or the cmos clock output, set Sl to
FREE RUN, and verify that Rl and S3 vary
the clock speed as expected. Toggling
switch S8 should invert the output. Next
connect the scope to one of the pulse out-
puts. With S2 in the piRECT position, R6
and S6 should vary the width of the
pulses, and S5 their polarity. R1 and S3
vary their repetition rate, of course.

With S2 in the EXT. TRIGGER position,
each low-to-high transition on jack J6
should cause a pulse of the selected width
and polarity to appear at jacks J2 and J3.
Similarly, with S2 in the oNE-sSHOT
position, each time S7 is depressed a
pulse of the selected width and polarity
should appear at those jacks.

FIG. 3—THE TOP TRACE of each oscilloscope
photograph shows the pulse output, while the
bottom trace shows the clock output. The pulse
output in a is direct, while that shown in b is
delayed by about 7 microseconds.

You'll need a dual-channel scope to test
the delay function. Place S2 in the DE-
LAYED position. Connect one channelto a
clock output and one channel to a pulse
output. If your scope has a separate sYNC
input, connect it to the pulse generator’s
syncouTtpuT jack, J1. Now by varying S4
and R8, you should be able to vary the
length of time (from 1 .S to 100 p.S) that
the pulse train lags behind the clock out-
put. Figure 3 shows two oscilloscope pho-
tographs, one showing zero delay, and the
other showing a delay of about seven fus.

When everything checks out, mount

the PC board to the chassis with short
standoffs, tighten all hardware, and screw
the cabinet together.

Practical applications

Our pulse generator may be used to
troubleshoot or test already-existing
equipment; it may be used to aid the de-
sign of new equipment, and it may also be
used for experimental and educational
purposes.

For example, the pulse generator could
be used to troubleshoot a high-speed
clocked-logic system that seemed to be
missing pulses and giving erroneous out-
puts. You could disconnect the system
clock from the piece of equipment under
test, and then substitute the pulse gener-
ator’s clock output. Then, by running that
device at a slower rate—perhaps one pulse
at a time—you would find it easier to trace
a signal through the system. That sort of
procedure won’t always work; NMOS mi-
croprocessors, for example, often cannot
be run below about 250 kHz. But you can
usually slow things down enough to be
able to see what’s going on better than at
the full clock rate.

You can use the pulse generator to ex-
periment with shift registers and counters.
Wire up your circuit on a solderless bread-
board and single-step through all logic
states.

For example, suppose you have a cir-
cuit built around a 4018 presettable di-
vidy-by-n counter. That IC has five “jam”
inputs and five (complemented) data out-
puts. The outputs may be recycled, in
various combinations, to the IC’s pata
input, allowing division of the input clock
by any ratio between two and ten. The
only hitch is that division by an odd ratio
(three, five, seven or nine) requires use of
an external AND gate.

Anyway, suppose your design requires
outputs that cycle from four to nine and
then reset (i.e., start counting from four
again). You have wired the circuit up, but
there is a bug; the circuit counts from four
to eight and then resets. Feeding the pulse
generator’s output to the 4018’s clock in-
put and monitoring the IC’s outputs, you
discover that you have forgotten to AND
the G4 and @s outputs.

To synchronize pulse output with an
external clock, connect the clock to J6 and
place S2 in the EXT. TRIGGER position. If
you need one output pulse for a predeter-
mined number of clock pulses, simply
insert a divider IC between the clock
source and J6. The 4059 is a programma-
ble divide-by-N counter which can be
used for that purpose. That IC can divide
the frequency of the clock fed to it by any
ratio between three and 15,999. If your
work involves much of that sort of thing,
there is room on the PC board to mount
several extra IC’s. You would then mount
appropriate division-ratio selection
switches on the front panel. R-E

REMOTE-CONTROLLER

continued from page 66

The example circuit uses the 4029B up/
down binary/BCD counter, since that is
the most flexible type available. Not only
is that counter capable of counting up or
down, but it can count in either straight
binary or BCD formats. In addition, it is
presettable and cascadable. If the alter-
nate counting format is not needed, the
similar 4510B or 4516B binary counters
can be used.

Whichever of the three counters is
used, a single device will give a total of 10
or 16 steps. All three types can be cas-
caded to a second counter, giving 100 or
256 steps. One continuous command
should be used to step the counter up, and
a second to step it down. Gating could be
added to prevent over- and under-flow by
disabling the up enable when the max-
imum count is reached, and disabling the
powN enable when the all-zero state is
reached.

That type of decoder could be used in a
number of ways, the most flexible of
which is to interface its outputs with a
resistor string or an IC digital-to-analog
converter to obtain an analog voltage out-
put. A series of optocouplers and such a
resistor string could be used in standard
D/A format to replace a potentiometer on
the controlled device.

The data port has been left out of this
discussion, since it is meant primarily to
carry channel numbers, tuning frequen-
cies, and other numerical data. However,
if the controller is converted to single-
digit operation, another BCD or hex 1-of-
n line decoder could be added via that
port, giving 20 or 32 separate enable
lines.

There are a number of methods that can
be used to interface the CMOS outputs of
the various decoders to the controlled de-
vice; let’s examine some of those next. If
the device is digital and uses a matching
S-volt supply, often the outputs can be
directly connected. However, if more cur-
rent is needed, power drivers such as tran-
sistors must be added to the CMOS
outputs. If different voltages are used in
the controlled device, either power driver
IC’s or optocouplers must be used. Light-
duty reed relays can be used without spe-
cial driver circuitry.

It’s now up to you to take the
14457/14458 remote control system and
use those output devices (or a system of
your own) to interface it to what you want
to control, be it a TV, VCR, stereo, cable
tuner, CD player, computer, or any other
device or circuit that you can think of.
Whatever that device orcircuit is, it can be
controlled by an invisible beam of light or
an ultrasonic wave linking the two halves
of this system! R-E
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MARKET CENTER

SATELLITE TELEVISION

BUILD your own Satellite-TV receiving system
and save! Instruction manuals, schematics, cir-
cuit boards, parts kits! Send stamped envelo|
for complete product listing: XANDI, Box 25647,
Dept. 21T, Tempe, AZ 85282.

SATELLITE Descramblers. Lowest prices any-
where! Dealer inquiries welcome. Send $3.00 for
catalog. We ship C.0.D.'s, STARVIEW INC., P.O.
Box 103, Rexford, NY 12148. (518) 785-1288.

THE LNA specialists! Brand name, lowest noise,
lowest prices! We will not be undersold! Send for

RADIO-ELECTRONICS

—
-

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 AvenuesSouth, 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 or type 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 ($62.50)
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 acceﬂ:t 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

/

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 buy or 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¢
ger word additional (20% premium). Entire ad in boldface, add 20% premium to total price. 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 d:mr word
Eragaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE

XPANDED TYPE AD: add 25% Eremlum to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to tofal price. DISPLAY ADS: 1" x 2Vi"—
$270.00; 2" » 2V4+—$540.00; 3" « 214"—$810.00. General Information: Frequency rates and prepayment
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 12th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

Please Print Name

prices: LNA, 201 E. Southern, Suite 100, Tempe, AZ
85282,

SATELLITE Channels Newsletter. Get the most
from your dish! Details, sample $2.00, BOX 312,
Dighton, MA 02715.

SATELLITE system $595.00 complete information
$1.00; color catalog $2.00. STARLINK, INC.,
2603-16R, Artie, Huntsville, AL 35805.

SATELLITE-TV systems from $449.00 wholesale,
retail $995.00, dealers wanted. (714)891-5479,
WHOLESALE, P.O. Box 8040, Apaheim, CA
92802.

E-Z satellite kit, computer print-out of your location,
2 iiﬂuid compass, inclinometer. MasterCard/Visa.
IN-X-SALES, Box 45, Tilton, NH 03276.
(603)286-3082.

SATELLITE television components, huge savings
contact FORCE ONE SYSTEMS, 120 16th N.W.,
Canton, OH 44703. (216) 456-0259.

FREE descrambler plans your choice either pur-

chase: my Dish featured Canada’s Electronics To-

day Magazine, manual & blueprints $19.95,

Videotape: instailin? and improwng ﬁur satellite

reception $24.95, Information: SOTHIS SATEL-

l.E.izTEigox 7117, Station A, Saint John N.B., Canada
L 4S5,

BUSINESS OPPORTUNITIES

US $8.00 including disk, thousand name brand pro-

E‘rams for Apple, IBM-PC, details U.S. $1.00,

KOELIl\I‘vIT. P.O. Box 33610, Sheungwan, Hong
ng.

PROJECTION TV..Make $3%'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.. lllustrated information free...MAC-
ROCOMA-GCX, Washington Crossing, PA 18977.
Creditcard orders 24 hours (215)736-2880.

BURGLAR alarms—Booming business. Get in
now. Information package $2.00. DYNAMIC SE-
CURITY P.O. Box 1456-NR, Grand Rapids, M|

49501.
ELECTRONIC

BIG
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: tnmg{]ela illustrated literature
BARTA, RE-O Box 248
Walnut Creek, Calif. 94597

INDEPENDENT dealer! Get highly profitable top
quality products at dealer’s price. $12.00 mem-
bership fee immediately covered by free sample of
$19.95 solderless breadboard. CENTURY INTER-
NATIONAL Box 29762, Dallas, TX 75229.

STOCKS! For Apple lle. Have sharp, easy-reading
charts to supplement your investment information.
User-friendly, failsafe software. $20.00 or request
brochure: THE OUTSTANDING MACHINE, 23890
East Summit, Los Gatos, CA 95030.

TV shop sales and service, established business
owner retiring, central Virginia. Call (703) 972-7027,
after 8:00 p.m..

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment, Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235,

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)
568-3553,(N0t an answering service.) Offices na-
tionwide.




FOR SALE

RESISTORS 14W,2W5%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, camidales. radios, speakers, cables.

g\}&) 897-0509, D&WR, 68-12 110 Street, Flushing,
11375.

TI-99/4A software/hardware bargains. Hard-to-find
items, Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

TUBES, new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, W| 53201.

INDIVIDUAL photofact folders. No. 1 to no. 1400,

$3.00 postpaid. LBT, 414 Chestnut Lane, East
Meadow, NY 11554,

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P.O. Box 643,
Kalamazoo, MI 49005.

ELECTRONICS catalog. Over 4.500 items. Parts &
components. Everything needed by the hobbyist or
technician. $2,00 postage & handlin%(States only),
refundable with first $15.00 order. T & M ELEC-
TRONICS, Dept. R, 472 East Main Street,
Patchogue, NY 11772, (516) 289-2520.

WANTED:, Old, new, tubes, speakers, amplifiers,
Western Electric, RCA, Telefunken, Mcintosh, Mar-
antz, Jan, Quad, Tannoy, Altec, Dynaco, (713)
728-4343. MAURY, 11122 Atwell, Houston, TX
77096.

TUNEABLE notch filters, brochure, $1.00. D.K.
VIDEO, Box 63/6025, Margate, FL 33063. (305)
752-9202.

Free AC adapter (limited offer) with Assort-
ment #103-Toko coils 144LY-120K,
520HN-3000023, BKAN-K5552AXX(2); PCB
Transistors 2N3904(2), BFQ85 (Sub); IC’s
7812,74123, MC1330A1P; Diodes IN914,
IN5231B. Only $25.00. Coils (only) $8.00/
set. Free shipping.. MC/VISA/COD. Toll free
1-800-821-5226, Ext. 426(orders).JIM
RHODES, INC., 1025 Ransome Lane, King-
sport, TN 37660.

CABLE-TV

A I_’
BONANZA!

SINGLE | DEALER
ITEM UNIT 10-UNIT
PRICE 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 92.95

76.00 ea.

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) | 105.95

90.00 ea.

SB ADD-ON UNIT 109.95

58.00 ea.

BRAND NEW — TRIMODE UNIT FOR JERROLDS

Call for specifics

MINICODE (N-12) 10995

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

Other products available — Please Call

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, HI 96815. MC/VISA orders (808)
395-7458.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 Issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

STUN gun immablizes your attacker with 40,000
volts. For more information send $1.00 to CAMEO
ENTERPRISES, INC., Box 63, Accord, MA 02018.

TUBES: "Oldies”, latest. Supplies, components,
schematics. Send S.A.S.E. for Catalog, STEIN-
METZ, 7519 Maplewood Ave., RE, Hammond, IN
46324.

B MODIFIGATION

Increase channels, range, privacy! We specialize
infrequency 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

Quantity

Output
Channel

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 withoul notice.

PLEASE PRINT

Name

SUBTOTAL
Shipping Add
$3.00 per unit
COD & Credit

Cards — Add 5%
TOTAL

Address

City

State

[ Cashier's Check

Acct #

_ Zip—_______ Phone Number ( )
] Money Order 0O coD [ Visa
Exp. Date

[0 Mastercard

Signature

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under
penalty of perjury thatall products purchased, now and in the future, 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.

7325 RESEDA BLVD., DEPT. #10  RESEDA, CA 91335

(818) 716-5914 « No Collect Calls + (818) 716-5140

T: WHEN CALLING FOR INFORMATION

ake and model # of the equipment used in your area. Thank You

—
(44
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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,
(518) 274-0608

CIRCUIT boards: Your artwork, quick delivery, rea-
sonable, ATLAS CIRCUITS, Dept. A, P.O. Box 892,
Lincolnton, NC 28092, (704) 735-3943.

CATALOG: TV descramblers, microwave convert-
ers, satellite systems, many types, Kits or built,
$1.00. MINUTE KITS, Box 531, Wesichester SQ.
Sta., Bronx, NY 10461,

CABLE-TV converters and equipment. Plans and

parts. Build or buy. Free information. C & D ELEC-

IRON[CS. 626 Flowerdale, Dept. RE, Ferndale, MI
8220.

SHORTWAVE listeners! Free info sheet for S.A.S.E.
RADIO WEST, 3417 Purer Rd., Dept RE, Escon-
dido, CA 92025. (619) 741-2851

SURFACE mount capacitor kit, over 100 chip caps.
Assorted popular values in compartmented tray.
Send $24.95 lo : SMS ENTERPRISES, P.O. Box
2417, Newport Beach, CA 92663 or call (714) 779-
0154, Visa/MasterCard.

LASERS and nightvision surplus components. Free
catalog, M.J. NEAL COMPANY, 6672 Mallard Ct.
Orient, OH 431486.

COMPUTERS, inexpensive |BM kits, Apple parts,
expansion cards. KOMPUTECH, Box 597, Alexbay,
NY 13607, (613) 476-7523.

CABLE-TV converters and descramblers. Low
prices, quality merchandise, we ship C.0.D.. Send
$2.00 for catalog. CABLETRONICS UNLIMITED,
P.O. Box 266, South Weymouth, MA 02190,

TECHNICAL books. Electronics, robotics, radio.
Catalog $2.00. KEATS COMPANY, Box 796 STN.
A, Scarboro, Ontario, Canada. M1K 5C8.

‘ Quality Microwave TV Antennas

Multi-Channel 1.9 to 2.7 GHz
4Dda Gain True Parabolic 20 Inch Dish

lete System $84.95 (Shipping incl.)
Dnleﬂhlpl Qty. Pricing, Replweth.m
Phillips-Tech Elsctronics

. P.0. Box 34772 « Phoenix. AZ 85087
LFETIME  (802) 847-7700 (8300 Creditall phone ordersi]
WARRANTY MasterCard o Visa » C0D's

ATTENTION: looking for surplus test equipment?
Have voltmeters, signal % enerators other types
equipment, J.B. ELECTRONICS, 9518 Grand,
Franklin Park, IL 61031. (312) 451-1750.

“TECHNICIANS do things engineers only dream
of." Giant bumper sticker $2.00. FABIAN INTER-
NATIONAL, P.O. Box 925, Hull, MA 02045.

FREE National Semi Conductor” pocket calculator
and catalog of car stereo, C.B.’s radar detectors,
alarms, accessories. Dirl cheap! Send $4.00 for
postage and handling, ELECTR MANIA, 518 Sun-
rise Hwy, Lynbrook, IY 11563,

CABLE units starbase $109.95. Hamlin MLD-1200
$109.95. OMC/N-12 $89.95. Z-TAC (3in 3out)
$209.95. Outdoor quality notch filters $29.95. Send
S.A.S.E. for product flyer to LUNAR ELEC-
TRONICS P.O.Box 662, Hunt Valley, MD 21030

AUTOMOTIVE Security Catalog, new state of the
art technology. Send $2.00. Eieclrif&rlour car plans.
$18.00, ABSTRACT ELECTRONICS. 19200
Schoolcraft, Detroit, M| 48223,

LIGHT chasers, color organs, rope lights. As-
sembled, kits. DESIGN SPECIALTY, Box 1995,
Huntington Beach, CA 92647,

GET information and parts straight from manufac-
turers. $4.00 for the address book. IWS, Box 19810,
Indianapolis, IN 46219-0810.

222 PROGRAMS, practical BASIC Computer
Book, 288 pages. $9.95. ARCsoft, Box 132RE,
Woodsboro, MD 21798.

MICROWONDERLAND.Commodore computers
parts! CMOS coolers for 1541 drives! KIM-1 comput-
ers, accessories! Thousands other ICs! Discounts!
Catalog—83.00! K. BOUFAL-CONSULTING SER-
VICES, 244 Fitzwater, Philadelphia, PA19147. (215)
925-6469.

TUBES $2.49. Send S.A.S.E. for newly expanded
lists. ADNF, 6690 7-Mile, South Lyon, MI 48178:

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.

FREE catalog. Electronics computer handbooks ali
avajlable on free trial examination! PRENTICE-
HALL B&P, Englewood Cliffs, NJ 07632; atten:
Frank Roes.

FREE importer accessories catalog, video audio,
others. With business card write, 17 Banner Court,
East Brunswick, NJ 08816.
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| Orders
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745C374-D Type Flip-Flop, Non/Inv
745C533-Transparent Latch-Inverted
T4SC534-D Type Flip-Flop, Inverted
745C540-Octal Bulfer/Line Driver-Inv
745C541-Octal Buffer/Line Driver-N/|
745C563-Transparent Latch. Inverted
185 T4SC564-D Type Flip-Flop. Inverted
25 745C573-Transparent Laich. Non/Inv
745C574-0 Type Flip-Flop. Non/inv

5/1.00
7/10.00
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Minialure Speaker, 2", 8 OHM . ,50 RF Chokes-1.8uh, 8.2uh, 12uh, 22uh-10/1.00 = Control Basic Interpreter On-Chip
Coils For Rldlu Elec's Flb 8 PIN/ -07 14 PIN/.13 16 PIN/ .15 22/44 Pin Edge Card Connector . .50 * Autc-Start Operation At Power-On
B g s P Dhuy | 18PiNI7 20PIN.IS 22 PING 21 A aConnector|FacOrvatWHood. 76 1 | S rasti 6: B MUIGDIY At Divide
R ﬂ': ek ; -1 (12uH) § 24 PIN/ 22 2BPIN/.24 40 PIN/ .38 BNC “T" Connector (UG-274) .. . 95 * RS-232, Supports CRT & Senal Link
e {.071uH) Cnmn lete Set OI'B g‘l:: ?SeqmentDusnlany Common Cath) 15 Mixed Connector Ass’ ... 10/1.00 * 24 Bi- D-recronal 1/0 Lines (B255A
MES 330 Brime (Molar & et 300 ment Display( & CommonAnn) . 65 1.5AMP 50V Brids &: TO-5 Phol .30 | +RAM Memory-2K Expandable To 16K
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TNS14 20/1.00 Dip Switch-8 Position 4/1.00 Winegard 4 Bay Bowtie UHF Antenna-19.50 All Kits Conlain 5 F Conneclms 00 1o 75
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7B812,7824,7905,7912-Mix orMak:h 3/1.00 Mini Lubricator (& Lubricant) .. 1.00 Piher PT-1 |-| Km Tum) TAimmers The Above Plus 25 Feet Coaxial Cable And
Micainsulators For TO-220 Pkg. .. 20/100 | Molex Pins(7 PinvStrip) 100/$2.500/$4.1 K/S6 100 OHM, 1K 10K, 25& 100K ... 4/81 Mounting Hardware For Indoor Wall/Ceiling
Voltage Reg's (Unmarked, 6 F'”'“e May | Clock Mmlule-Crvstal Controlled, Green Heat Sensitive Switch/150 'é io/1.00 | Instaliation
Include Pos:lwafNeB& Adjust . /1 Display/12VDC/Time Set Switches/Dala-4.9: Mixed Coil Ass't ... ....... 10/1.00 odel #48B0-52.95 Includes All Of
TBLO'B ‘-"0“309959{ M106, TO—Q?J 20#1 00 Rolnry Switch (5 Position, 5A 125\? <Th| 00 Buzzers 3/1.00 The Above Plus 25 Feel Coaxial Cable And
N ..... 20/1.00 § Giant Alpha Numeric Display 1-1/2" x 2° Chip me._" B 8K .. 0/1.00 Attractive Expandable Pole/U-Bolt Far
2 3055 e 50 ?:-:5{35 olal) Red LED Malfwsnetz— 95 Chip Hw][qr 4T0K) .. 20/1.00 Easy Indoor Installation
Izu:aoa‘ 'i ! & 20/1.00 | 11 LED Bar Graph Dispiay-2-3/4 . Recl C ip Cap{330ph ......ooorenol 1. ol #4845-83.95 Includes All O
5 Cent(.15) Per IC TTL I._ED !l!Spac! Flno.Grn.Amu pecs ... 269 “ﬁ WiBuilt in Ftnsulor-aofsi The Above Plus 65 Feel Coaxial Cable And
7403 7442 74126 ?5(, pped Transformer-Can Be angm {Hobby Grade-60% . 10/1.00 All Necessary U-Bolt Hardware
y404 7450 74151 | Wiearons sUavrevian Shog.. B35 W | ass't(Hobby Grade, Some M 30/$1
7410 7474 74163 | Wall Plug Transformer-24V 525mA~ 1,50 Digital Multimeter
7437 7476 74365 | 63V 1.3A Transiormer. 120 MODEL 705 Lig
7495 74393 | 12V Cenler Tap Transformer | 250 20Cent (. 20) T74SCXX e ]
15 Cent (.15) Par IG 74LSXX Thaogy o Transtormers 20/1 60 Series Special K6 Voneg 1000 1o 7
r AC Voltage 1004V o 75OV
1532 74LS158 | 1N5059 200V 1 Amp 15/1.00 P DC Current aiawion 95795
74L508 T4LST4 74L8257 1N5060 (400V 1 Ampf - 10/1.00 * Octal Interface Clr:n ts AC Current D.14A o 104
74LS10 74LS86 74L5257 | Zener Dicdes20V 1W 30/1.00 + Equivalent To 74LSXX Series Lo tsialance SILDLIGC e Soa
74520 745153 74LS273 | Zener Diodes-13V 1W Glass 30/100 + Low Power IS0.CMOS Technology e Teat it teeting
20 Cent (. Per IC CMOS 25600KC Crystal 50 «Short tion Delay [ ™ tranaiator testing
40018, 40118, 40508 .;35?954500Iur3ursl Crystal(HC-18] . 50 = Improved Nolse Margins c
e s | IS coe 5 | S RSt iy, ["ONFETV PREAMP
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E 2764 Eprom " < 245 per Sub-Mini Ceramic Caps (All 1 0038 745C237-1 Of 8 Non-inveried. Latched This inexpensive antenna mounted
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74LS00

TALSDD .23 T4L8126 4B 74L3260 .58
TALS0] .24 TALS126 4D T4LS2BE 54
TALS0Z .24 TALS132 58 TALS27I 145

: TAL82T5

APPLE ACCESSORIES

Parallel Printer Card ........ 49.95
B80-Col. card for Apple I1+. .. 149.95
; ; Ty ittt [T 80-Col. card for Apple Ils. .. 129.95
' : Fe il A 2. Checkmate 80-Column Card... 69.95

; 15138 ] W .
ﬁgﬂ".f.ﬁ'.}fs" : . , Sy Sorfal Card (communication). . . 69.95
! : ] : ST Clock Calendar card. .. ...... 79.95

£ j , 90 65020.........
Inc. -_ " ; Coollng Fam .............. 38.95
ORDER TOLL FREE | . ‘ Py N 89.95

1 | - daysllek s s 29.95

(Bunl ; Y { ; ] s AL Joystick Adapter Apple llc.... 14.95

: . 190 & 1 e RF Modulator ............. 13.95

5 3 8 = 8 8 0 u ; ) ; 6808 00 BBBOBE ....... - Digk Drive Full Helght .. ... 169.95
g ) ; ; o Disk Drivez Holght ... ... .. 189.95

] ! § o 68RAD ........ i Controller Card . ........... 49.95

(CALIFORNIA RESIDENTS) ; ] i : Sl T e Apple Paddles.............
[8 0 0 l : i ; 000 1080 680008 ... .. a0 BN 16K Bars Board ...........
: 1 ) 90 68047 ........ 230 -A-
848-8008 ;

Paddla Adapple............ 29.95
Koala Touch Pad........... 99.00
Magic Touch Pad w/Joystick. .. 79.95
Keytronlc Keyheard. . ...... 219.00
Apple Keyboard (Taiwan). . 149.95

100 Go4BE ........ 18.90
BO85Z ........ 14.90
08881 ........

TALS6T4 @ b ['LE BRI, .90 8257..........
8080A 3. -

STATIC RAMS Ll
741802 54 T4iS242 9B 74LSB83
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'MM2016-1 1' 3 44
T - R CALL for Quote! [HEES

1MB116-2 Kb 120as  CMOS 540

{MB116LP-4 ' 299 i

IMBI16LP-3 Al st oMs o DISC CONTROLLERS [ 6214 (101000

NGIEE e e SOOI i 690 2186 3890 ;

iMB264P-15 KxB IS0 CMOS 195 171 CM80 2797 . 340 s TERMS: Minimum order $10.00

IME2BALP-15 BKx8  150as CMOS 895
IME2BALP-12 BKx8  120ms CMDS 1095

DYNAMIC RAMS

1791 Sy ATIRRIETYT B e y i T} dsridnonand : For shipping and handling include
1703 . 22 i : S0 grge 28, $2.50 for UPS ground or $3.50 for
e T 2240 D 1 o LS et i UPS Blue (air). For each additional

g0 MBASTT ... 22.90 o 7 air pound, add $1.00. California
i'p'E:F“ AKx)  250m 145 2091 0 age0 MCaTO ... +90 BN 8250 ......... i residents must include 6% sales
L Al Al T E TR 3880 UPDTBS...... 1000 [ 8251 ... : Ry ::Eg‘ LtA S. Fi EGCBFUSZ &ssalgatteo
k4108 aKx1 200 A9 SR unties inclu fo S tax
g2se :::1 ﬁ;ﬁ 4 CRT CONTROLLERS and Santa Clara include 7% sales
] 18K . 4 tax. All items subject to availability

45 18Kx!  i5om gn N 6845 ........ 1190 CATS027...... .
sz 1 2o vl e carsasy | 2090 and prices are subject to change.

AT 16Kx1  150ms S5 395 MM gaod7 ....... 2300 OP3S0....... 90 W zso-cPu ....... 95 ZBOA-DMA...... i Typographical errors are not our
isses S e e e T e 1890  HOBGO5 ..... 1190 W Z80-CTC [0l . 0. . responsibility.
1164-15 B4Kx!  IS0ms By 200 7220 ....... 3890 MCI3T2 ....... 6.90 H . No additional charge for Master-
11256-20 25611  200m 705 M 8215 ........ 90 TMSO9IBA .... 38.00 A lee card or Visa. We reserve the right
11256-15 26x1  150m 8.05 280A-810/0 i to Isubstitute manufacturers and
to limit guantities.
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12 it ass UV E RAS E RS 280-810/9 TR 158 CALL for VOLUME (Quotes
! H ny . - e
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';E: ;: :: :E:: 1] ::g QUV'T8!1 $49‘95 I80A-CPU ... .. 245 E:gl-nlﬂ ..... 18.95 ol g
Ly I Do il ECONOMY Model Z80A-CTC ... ... z 45 ;:gl“lé?;ﬂ o §= gg VISIT OUR RETAIL STORE
usnis qil Aot ::i ZBOA-DART ..... 785 Z80810/2 ..... 2100 De La Cruz Blvd.
73 T T emm———— MEMORY Santa Clara, CA 95050
1732 A4 A8 ASOms 20y 398 xocm [EEE] (408) 988-0697
732 A-35 AK18  350m 21y 3485 Tk R s W 8 EXPANSI ON KIT
e AR B 2RI I ALL MERCHANDISE IS
T Did  dsow  ® 4z == 100% GUARANTEED
mn g oam o5 il \
‘M82564 BK:8  450m S5y 995 \__—ﬁ.:.-reﬂ'ﬂ"" G ex: 56440
CMEBTSA BKxf  450ms &1 1785 _ ?f"’"‘?
ACME8T68 BKx8  350m & 1935 ?ﬁ’ﬂ’ff'.’/ﬂ’
712845 16Kx8 250 5 B95
e ome ot \"/
17256-25 KLl 250 1 2495 e Erases 15 EPROMS in 20 minutes 4164 200ns o a
@ Plastic Enclosure

9 for $15.75



(Power oo e 2o
Problems? b~

AEGIS™ .. Power Cond.lthni Equipment. . . THE SOLU-
TION! Protects Computers & High-lech Equipment From
Damaging Voltage Surges, Lost Data, & Costly Down Time.
SPIKE—SPIKER®
g Transient Voltage Surge & Spike Suppressors & Nolse
Ny Fifters = Elrven Models—AN Modeis Rated 120V, 154
Priced From

$29.
LINE—SAVER™

. Standby Uninterruptible & Emergency Power
Systems.  Sali-Contained Batterias, Compact

Eg Design, Completaly Automatic.
Priced From $540%

Call or wrle ""‘."" faatie; MSTANT ORDER LDE
ENRN QU (NG 800-524-0400

. TWX 501-651-2101
IN PENNA. 215-837-0700
6584 Ruch Rd., Dept

Bethishem, PA 18017 MADE 1N USA )

DO-IT-YOURSELF TV REPAIR

NEW!...Repair arl:n.y TV...Easy. Anyone can do it.
Write, RESEARCH, Rt. 3, Box 601 ER, Colville, WA
99114,

CABLE TV FILTER
“CYLINDERS”

PRINTED-circuit boards, double-sided with plated
through holes or single-sided. No set-up charge.

CAUDILL, INC., 205 East Westwood Ave., High-

point, NC 27262, (919) 884-0229.

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

688-B'W. First S1. » Tempe, AZ 85281 & (602) B84-8503

ELECTRONICS technicians guide to "moving up
the ladder” fast. Find a better job at better pay. Send
$12.50 to: JOHN DAVID PUBLISHING, 121 Lyman,
Springfield, MA 01103,

WANTED

INVENTIONS, ideas, new products wanted! Pre-
sentation to industry. National exposition. Call
(1-800) 528-6050. Canada (1-800) 528-6060. X831.

INVENTORS! AIM wants—ideas, inventions, new
products, improvements on existing products. We
presentideas to manufacturers. Contidentially guar-
anteed. Call toll free 1-800-225-5800 for information
kit.

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone Li-
cense. Electronics home study. Fast, inexpensive!
“Free” details. COMMAND, D-176, Box 2223, San
Francisco, CA 94126.

STIMULATE hardware with C-64 and signet: com-
bine real time A/D and D/A conversion, fourier anal-
ysis and network analysis of your analog circuit
design. Included is A/D-D/A interface board, signet
software packai;e documentation. Price $125.00.
COMPUTER-CITY » 467 Saratoga Ave., Suite 269,
San Jose, CA 95129. (408)247-8775.

SUPER powered notch filters. Equivalent of able

MEXICO, obtain almost all technical books adver-

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.

Govt. SURPLUS
ELECTRONIC

RADIO-ELECTRONICS

-
P

company "“cylinders”. Eliminate undesirable signals.

Any channel 2 through 8; 14(A) through 22(1). Ing. SAMUEL

tised in this magazine in pesos and in Mexico from
OMAS, Tel. 533-1833, clave 2754.

EQUIPMENT

(Please specify.) Send $20.00 each. Money back
guarantee. 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, MI 48017,

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-
- gram for Experienced Electronic Technicians
AoMsy Our New Advanced Placement Program granis
%/ Credit for previous Schooling & Professional Ex-
perience, Advance Ropidlyl Our 40th Year
FREE DESCRIPTIVE LITERATURE!

Cook's Institute of Electronics Engineering
P.O. BOX 20345, JACKSON, MS 39209

CATALOG

New ITEMS . . . New BARGAINS!
FRE SEND TODAY FOR FREE COPY
OF CATALOG WS-85 AND
SUPPLEMENT e ADDRESS: DEPT RE

FAIR RADIO SALES
1016 € EUREKA - Box 1105 + LIMA OHIO - 45802

REPLACEMENT FOR

ECG®/ GE®/ SK®

TRIPLERS win3pc/Type @
GES27 TRENSISTORS
500A/S53....... 9.95 goys S 0w
R L 995 1ss/c.m ...225 185
526A/ 5506 ... ... 995 | 238/ 225 195
528/5k3906........ 12.75 | 283 /sk3467........ 275 225
520/5K3507 ........ 11.80 | 2SD1341P/73-:..2.25 1.90
AUDIO POWER
10 Pc Min 100 Pc Min RECTIFIER
152/sx3093 DIODES
SK3274 . 24 400 Pc Min 1000 Pc Min
198/ sx3054 A4 125 1o00vi25a .07 .05
1 /ss:ﬁ:; 3 ﬂ 156 1000v/5A 18 A4
/sk3aat A4 506 Patt Recovery. .29 .22

SPECIAL OF THE MONTH

375/5K9118 44¢ 10 Pc Min 39¢ 100 Pc Min
71 2 Hﬂ?’%%??”F 75¢ 10 Pc Min 60¢ 100 Pc Min

SUPER SAVINGS
00 10 100

FORA COMPLE‘.I'E LIST CALL OR WRITE—C.0.D. Orders Welcome (Min Order $25)

DIGITRON ELECTRONICS
110 HILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081
Toll Free 1-800-526-4028 |n NJ 201-379-8016 Telex 138441
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. OFFER GDOD WHILE SUPPLY LASTS
ECG Is a Trade Mark of Philips ECG
Digitron Electronics Is not assoclated In any way with Phillps ECG

NEW 1986 CATALOG

CIRCLE READER SERVICE NO. FOR FREE COPY

THIS MONTH'S SPECIALS

DYNAMIC RAMS

4116 16K .89
64K 150ns 1.39
64K 200ns 1.19
256K 150ns 549
NEW

2708 1kxs 4x 5,99 CURRENT
v 2764 s8xxs 300ns 64K 3.89 PR‘?HD(;JDCJCI%
27128 1e6xxs 3oons 128k 5.99

27256 s2xxs 250ms 256k 11,89
27512 saxxs 250ns 512k 53.99

STATIC RAMS
6264

BK x8 150ns 84K
FULL LINE OF MICROPROCESSORS AVAILABLE
VWE ALSO STOCK...

® Books @ Breadboard & Accessories

Texas
INSTRUMENTS
@ MOTOROLA

Advanced Micro Devices £1
8.99 =

_'_,_;a © Capacitors ® Chemicals @ C ﬁ“ =
® Crystals ® Piugs & Jacks ® Fans “,_43‘
® Enclosures @ Filters @ Fuses @ Heat ‘ﬁ-‘;_-.
Shrink Tubing ® Heat Sinks ® Kits Q
® Knobs @ Peripherals @ Probes @ Opto | ™ ] %
: 9 ® PCB Products @ Fotentiometers ... 11 ME
I B B EEEEREHN l H R EE
CANADA
P.O. BOX 9100 5651 FERRIER ST.
WESTBOROUGH, MASS MONTREAL, QUEBEC
1-800-343-0874 1-800-361-5884

SELF SERVE STORES LOCATED NEAR YOU. JUST CALL...

WESTBOROUGH, MASS. OTTAWA, ONT. EDMONTON, ALTA.

CIRCLE 57 ON FREE INFORMATION CARD

366-9684 728-7900 438-5888
BELLEVUE, WASH. TORONTO, ONT. CALGARY, ALTA.
881-8191 977-7692 235-5300
MONTREAL, QUEBEC DOWNSVIEW, ONT. VANCOUVER, B.C.
731-7441/256-7538 630-0400 438-3321 /

CIRCLE 51 ON FREE INFORMATION CARD



the Name You Can Trust in

Electronic

R

Test Equipment

caLL ToLL FREE 1 =-800-543-4330

(IN OHIO 1-800-762-4315)
(IN HAWAII OR ALASKA 1-800-858-1849)

TENMAR
DROP PROOF
DIGITAL
MULTIMETER

® DC input impedance 10M ohm
B Shock-mounted LCD display
W Overload protection m Auto
polarity m Backed by our 1-year
limited warranty m For more
specifications see MCM catalog

#10, page 122
#72-057 $2995
each

TENMAR
. 20 MHZ DUAL TRACE
OSCILLOSCOPE

@ Two High Quality 10:1
B Back

s includea

by our 2-year limited warranty
& B For specifications see MCM catalog
i #10, page 121

2| #72-320 $%995

3‘/2 DIGIT LCD
MULTIMETER

m DC input impedance 10M ohm
B Diode and HFE transistor tests
® Overload protection m Auto
polarity m Backed by our 1-year
limited warranty ®m For more
specifications see MCM catalog
#10, page 122.

3 Eﬁo-np]

@ "@ #72-050
o $39.80 (1.9)

TENMAR
DIGITAL
CAPACITANCE
METER

® Measures capacitors from 0.1pF

to 1999mFd B Accuracy 0.5%
typical m Fuse protected

W Checks capacitors in and out
of circuit m Backed by our 1-year
limited warranty ® For more
specifications see MCM catalog

15 MHz DUAL TRACE
BATTERY POWERED

5, OSCILLOSCOPE

B Two High Quality 10:1 Probes

included @ Backed by our 2-year limited
warrahty ® Internal rechargeable batteries
provide 2 hours of continuous operation
without the need for any outside power
source. B For specifications see MCM
Catalog #10, page 121

#72-335 $48995

#10, page 122
#72-040 $
SSQ-BO each (2-up)

TENMAR
35 MHZ DUAL TRACE
OSCILLOSCOPE

B Two High Quality 10:1 probes included
B Backed by our 2-year limited warranty
| For specifications see MCM catalog
#10, page 121

T

TENMAR
LOGIC PROBE WITH
MEMORY

®m Recognizes high, intermediate,
or low levels, pulsing modes, open

30 Amp Power Supply

B Cross needle
meter: Displays
voltage, current,
and power simul-
taneously ® Over
current protection
® Output voltage:
DC 9-15V variable

circuit @ Compatible with DTLTTL/
HTL/CMOS IC m Detects pulses

as short as 50

nanoseconds

B Output current
30A one minute on three minutes off, 22A continuous
B Backed by our 2- {‘ear limited warranty ® For
specifications see MCM Catalog #10, page 123

#72-190 $

We Also Have . afull line of test equipment.
computer accessories, telephone accessories,
speakers, television parts, flybacks. yokes, swilches,
fuses, lamps, capacitors, resistors, cartridges, styli,
wire. CATV equipment, and many more. Over 5,000
items AT THE LOWEST PRICES AROUND!

each

#72-030 $1 7995

= 510 minimum ordes $1 00 charge for oiders
under $1

= 520 minimum charge card order

« Orders shepped UPS C.O.D

* Mos! orders shipped within 24 hours

= Sakes office open 830 am o 7.00 pm. Salurdays
1000 am o 3 pm EST

+ For prepaid orders add $2 75 for shipping and
handling

* Should shippeng & handiing charges exceed $2 75
on

the balance due will be senl C

BE SURE TO CALL
FOR YOUR FREE
132

PAGE

CATALOG!

OVER

9,000

ITEMS!

MCM ELECTRONICS
A DIVISION OF PREMIER INDUSTRIAL
858 Eas! Congress Park Drive
Centerville, Ohio 45458

513-434-0031
SOURCE NO. RE-18

CIRCLE 87 ON FREE INFORMATION CARD
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THE AUTONOMOUS ROBOT

IS NOW PRICED FOR
EVERYONE!

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot.
» > OT’, for _
_convenience,
| & ‘W% start with
'% " git! GEMINEX,
\% §  our starter
kit, and
expand to
GEMINI
later with
upgrade Kits.

snseof e

Either way, 1
Buy a piece of tomorrow
TODAY!

CALL or WRITE For Our FREE
Brochure.

arcte I:IJ[.SQSCEI'“S

9104 Red Branch Road
Columbia, Maryland 21045
(301)730-1237
Telex B7-781

RADIO-ELECTRONICS

-y
[

CIRCLE 272 ON FREE INFORMATION CARD

A SINGER’'S DREAM!

REMOVES VOCALS FROM RECORDS!
Mow You can sing with the world’s best bands!
The Thompson Vocal Eliminator can remove
most or virtually all of a lead vocal from a standard
stereo record and leave the background!
Write or call for a free brochure and demo record.

LT Sound, Dept. R-1,
Stone Mountain, GA 30086

P.O. Box 338,
(404)493-1258

PLANS AND KITS

CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters, linears, active antennas. converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F11, 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. DIRWJO
CORP, Box 212, Lowell, NC 28098,

CABLE-TV Converiers: Jerrold products in-
clude “new Jerrold Tri-Mode’’, SB-3,
Hamlin, Oak VN-12, M-35-B, Zenith, and
more. UHF Deluxe Il kits. (Quantity dis-
counts) 60 day warranty. Repairs of cable
converters. For fast service C.0.D. orders
accepted. Send S.A.S.E. (60 cents
postage), or call for info., (312) 637-4408.
HIGGINS ELECTRONICS, 5143 W. Diversey,
Chicago, IL 60639. No illinois orders ac-
cepted.

TV stereo adapter plans/PCB also UHF gated-
pulse descrambler with simulated sterec output.
For additional information—send S.A.S.E. to
SOKOLOWSKI, Box 150, Elmont, NY 11003,

HI-Fl speaker kits, auto speaker sysiems and
speaker components from the world’s finest man-
ufacturers. For beginners and experts. Free liter-
ature. A&S SPEAKERS, Box 7462R. Denver, CO
B0207. (303) 399-8609.

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-GC, Washington Crossing, PA 18977.
Creditcard orders 24 hours (215) 736-3979.

DIGITAL Klock kit plays 1-of-12 melodies each
quarter hour. Displays time, date, and other fea-
tures. Send $2.50 for assembly plans and pricing to
KERBER KLOCK KO., 36117 Hillcrest, Eastlake,
OH 44094,

FREE catalog 99-cent kits—audio, video, TV com-
puter parts. ALLKIT, 434 W. 4th St., West Islip, NY
11795.

PAY TV and Satellite descrambling. 54 pages. All
systems. America and Canada. Theory, sche-
matics $11.95. Stunguns schematics $5.00. Cat-
alogue $1.00. SHOJIKI ELECTRONICS CORP,,
1327 Niagara St., Niagara Falls, NY 14303.
C.0.D.’s, (716) 282-1001.

WRITE FOR

7=\ McGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.

1901 MCGEE STREET KANSAS CITY, MO. 64108

ENJOY SATELLITE TV

DO-IT-YOURSELF AND SAVE -\\
Electronic Know-how not required. . *
0,

Easy to build from our plans or kits . \k
i ]
- -H."v'n

Lowest prices on satellite electronics. \»
Send §1 for catalog or $8.95 for 'jq
"Consumer Guide o Satallite Television "

Mail loday!to: GFI-D14, Box 9108

Y% Missoula, MT 59807

UFO detecting. Detailed book. Theories, electronic
projects, and catalog, $5.95, UFONICS, Box 1336-
R, Patchogue, NY 11772.

BUILD this five digit panel meter and square wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50, Refun-
dable plus 50 cents. BAGNALL ELECTRONICS,
179 May, Fairfield, CT 06430.

40 Electronics projects, practical one-niters book
$7.95 or 80 in two books $15.90. ARCSOFT, Box
132 RA, Woodsboro, MD 21798.

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

gahsB}ETRONICS. Box 30502R, Bethesda, MD
14.

C-64 owners: Upgrade your C-64 with RESET key.
Plans $2.00. Kit/plans gS.DD, ITRONICS, 7 West
Drive, Port Washington, NY 11050.

FREE “National Semi Conductor” pocket calculatar
and catalog of Robots "MOVIT" line. Easily as-
sembled. You control. Great fun. Educational. Send
$4.00 for postage and handling. ELECTROMANIA,
51A Sunrise HWY, Lynbrook, NY 11563.

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.

SOME OF THE
GREATEST THINGS
IN AMERICA
NEVER CHANGE.

Now paying 10.94%.

U.S. Savings Bonds now pay
higher variable interest rates—like
money market accounts, At the
current rate, you could double
your money in less than seven
years. You can buy Bonds at
most financial institutions.

Or easier still, through your
Payroll Savings Plan.

For your free booklet, write:
“50 Q&A,” U.S. Savings Bonds
Division, Washington, DC 20226.

US. SAVINGS BONDS =
Paying Better Than Ever ™~

Variable rates apply to Bands purchased
and niu:r 11 'I-"Iﬂf n‘nfll th.li‘nr [:;s;t ‘S::::Lnr‘:.n

Bonds purchased before [1/1/82 earn variable
rates when held beyond 10/31/87, Bonds held

ess than 5 years earn lower interest.

A public service of this publication.
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Radie fhaek Parts Plaee.

The Builder's Store! Over 1000 items in Stock!

Add Synthesized Speech Output to Your Computer

Voice Synthesizer

(1) Voice Synthesizer IC SPO256-AL2. Uses
programming stored in its built-in 16K ROM to
synthesize natural sounding speech. Easy to in-
terface with most microcomputers. Requires low-
cost support components and 3.12 MHz clock
crystal (available through Radio Shack). 28-pin
DIP with detailed specs and programming data.
T T e e e e R 12.95
(2) Text-to-Speech IC CTS256-AL2. Prepro-
grammed B8-bit processor translates standard
ASCII characters into control data for the synthe-

Text-to-Speech IC

Audio
Amp

sizer above. Makes it a snap to add voice output
to virtually any personal computer or
ASCII terminal. 40-pin DIP with corn,:lele data,
schematics. Requires 10 MHz crysta (avanable
through Radio Shack). #276-1786 ......

(3) Audio Amplifier IC LM386. Requires a mini-
mum of support components. Perfect as an audio
output stage for speech synthesizer. 400 mW out-
put. Adjustable gain. 4 to 12 VDC. 8-pin DIP
A AU T B o A A S S s e 1.09

Timer IC Project Book and Parts

45 y L
: \-_I ‘q_fll
‘o RLE™ m‘*
=

AN
NS
99¢ * 11

Timer IC Mini-Notebook. Learn how to use the versa-
tile 555 and 556 timer ICs by building your own circuits.
Written in simple language by Forrest Mims III. Large
schematic diagrams. 32 pages. #276-5010 ..... 99¢
Timer Project Parts. For above. Requires #276-174
breadboard and 9V battery. #277-061 11.95

Solder DIP Sockets Computer/Game Connectors| Experiment With Fiber Optics
@ . LowAs
N\ -~ I t —— “#_ — 199
Type Cat. No. Price =
; — Learn the Basics of
8-Pin 276-1995 2/59¢ -
gl Sria98 Pyl Type Positions | Cal. No. |Each “Lightwave” Links
y Solder Sub-D Male 9 276-1537 | 1.99
150 101598 2lo9¢ Solder Sub-D Female 9 12761538249 Optical Fiber Cable. 3-meter (approx. 9 ft.) length of
Type CalzNo; Each Hood tor Above 2 12761539 | 1:99 high-quality optical fiber cable. #276-228 . 5.99
18-Pin 276-1992 .49 Solder Sub-D Male 25 276-1547 | 2.99 : S e S :
20-Pin 276-1991 59 Salder Sub-D Female 25 276-1548 | 3.99 Infrared Emitter/Detector Set. Use to send analog or
24-Pin 276-1989 79 Hood for Above 25 276-1549 | 1.99 digital signals through fiber optic cable. No special
28-Pin 276-1997 .89 Printer Connector 36 276-1534 | 4.99 tools or hardware required for assembly. Application
40-Pin 276-1996 .99 Card-Edge Connector 34 276-1564 | 4.95 notes included. #276-225 . ... ... ..uirnrnnen 4.99
Power Transformers Tantalum Capacitors Switch and Relay Values
120 VAC Primaries (5)
Type Volts Current Gat. No. Each ﬁ
Miniature 6.3 300 mA 273-1384 2,59
Miniature 12.6 300 mA 273-1385 2.79
Minlalure  [25.2 300mA | 2731386 | 3.49 Low As 49¢
Miniature 12,6 CT 450 mA | 273-1365 3.59
Miniature 25.2CT 450 mA | 273-1366 3.99 Maximum capacity in a very small size. Stan- 5‘ Miac;ro ‘l.:!lnic STDT Relay. Just
/ 1 1 ts: 1 1
Standard 6.3 124 | 2731351 | 399 dard IC pin spacing. 20% tolerance. VAG. 12 VDG coll_Aareat . .00
Standard 12,6 CT 12A 2731352 | 499 uF WvDC Cat. No. Each (5) Mercury Switch. Rated 5 amps at125 VAC. Sl‘,rls mal,r vary.
Standerd  [25.2 12A | 2731353 | 599 0.1 35 2721432 49 #275-027 . 1.9
HeawDuy [126CT | 30A | 2731511 | 6% U4 25 elealtan 4 Qe '"ﬂin'la“’rg Fﬂ?ﬁéﬂ“@”ﬂ: i’é}c?é' sﬁéfrﬂsa.ﬁ M afq&zf
1.0 a5 272-1434 .49 prIed
Heavy-Duty |25.2 CT 20A 273-1512 7.49 55 a5 5751435 59 #2T-677 ..vs ; . 4.95
Heavy-Duty |18.0 CT 20A 273-1515 6.99 1b 16 272'1436 IGQ (7) NMuminated SPST Nurmally Open or CIos&d Swltch 5
E : amps at 250 VAC. Lamp requires 12 volts AC/DC. With red and
CT = Center tap 22 16 272-1437 79 green lenses. Mounts in 5/a" hole. #275-678 ., ........, 5.95
We Can Replace Almost Any Industrial | SALE! 16-Range LCD Digital Multitester
Or Entertainment IC or Semiconductor Reg. 49.95 e
*10
RADIO SHACK'S NEW Save °1 3995
SPECIAL-ORDER SERVICE

m Compact Size m Easy to Use
m Fused and Overload Protected
m Diode/Semiconductor Test Mode

Step up to digital accuracy and the convenience
of full auto-polarity operation at big savings! The
high-contrast liquid crystal display features low-
battery and over-range indicators. Measures up
to 1000 volts DC, 500 volts AC, 2 amps DC and 2
megohms resistance. There are four ranges for
each function. Includes test leads, owner's man-
ual and spare fuse. 5318 x 3'/4 % 17/16". Batteries
extra: ¥22-189 | S0l Sale 39.95

No Minimum Order!
No Postage Charge!
Really Convenient!

If the IC or semiconductor you need is not
part of our regular stock, our store manager
will check our new in-store substitution guide
and then special-order a replacement from
our warehouse. Your order will be sent to
your Radio Shack store and we'll notify you
when it arrives. There's no postage to pay or
other extra charges for this convenient ser-

i

vice! Visit our store near you for details. Protective Case for Above. #22-153 ....5.95 g
<

Over1000 itemsin stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, Radlo ’haeﬁ o}
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifi- g
ers, Relays, Resistors, Switches. Tools, Transformers, Transistors, Wire, Zener Diodes. and more! LDIVISION OF{TAND Y CORRORATIGN 35
Prices apply at participating Radio Shack stores and dealers o2

(9]
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2732-450ns
2764-250ns
27128-250ns

DYNA RAMS

4164-150ns § .90
41256-150ns $3.95

STATIC RAMS

2114LP-200ns $1.50
2114LP-150ns $1.65
6116P-4 $§1.50
6264P=~150ns $4.95
6264LP-150ns $6.25

$3.50

CALL US FOR YOUR
OTHER I.C NEEDS!

WE STOCK 74LS,74S,

7400, CMOS, LINEAR,
AND MANY MORE I.C's!

**SPECIALS**
74LS139 .25 74502
74LS161 .25 74851
LM350K 2.00 74s74
CAP: 10000uf 25v

10000uf 50V

TRANSFORMER: AC ADAPTOR

IN: 117/60HZ

OUT: 12VAC(CT) 250mA

$$ 1.00 ea.

12380 SARATOGA-SUNNYVALE ROAD
SARATOGA, CA 98070
(408) 448-4940

RADIO-ELECTRONICS

-k
[
L+

COMPLETE line of video pracessing kits in stock.
Over the air and Satellite. Super Z, Raider, Black
Widow, O'Hara C. Full line of wholesale cable equip-
ment, UPS dally, C.0.D. welcome. Call (301)
666-2755 or write to SEC, CORP.. PO. Box 912,
Baltimore, MD 21030.

CB antennas: build beams—quads—ground-
planes—complete manual $4.00—KORONA'S
TENNAFARM, 1117 Dewitt Terrace, Linden, NJ
07036.

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE

< "NUTS & VOLTS

BOX I111-E » PLACENTIA, CA 92670
(T14) 632-7721
Join Th ds of Readérs N:
Every Month AUHD VHRIAL

MEW PR s
COMPONENTS + KITS
TOUE FLECT.

ONE YEAR U.5. SUBSCRIPTIONS
51000 - 3rd Class * 515.00 - Ist Class

@D 53500 - Lifetime - Ird Class it |

PUBLICATIONS.
PLANS « SIAVICES

SARATOGA ELECTROMICS

CIRCLE 260 ON FREE INFORMATION CARD

GRAPHIC EQUALIZERS, ETC.

NOISE eliminators, expanders, power meters,
others. Twelve-24 bands/channel equalizers from
$89.00. Kit see R-E 5-678, 2/80, 3-4/81. Catalog:
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707)
546-3895.

CABLE-TV

DEALERS wanted: Channel 2, 3, and 4 notch fi-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
GARY KURTZ, P.O. Box 291394, Davie, FL 33329.

EPROM PROGRAMMING

HOBBYISTS: Pretested EPROMs sold with your
programming installed. Program listing provided.
Fast service. Write or call: ROMULUS MICRO-
CONTROL, Box 8669, Rockville, MD 20856; (301)
540-8863.

TRS-80 GAMES

GAMES: “The Game Machine"—3 arcade
style games for TRS-80 model [NV with 1
disk drive. Only $15.95. Send $2.00 for
more information. JAYARE PRODUCTIONS,
Box 126, Caddo, TX 76029.

The Prettiest
Pictu_re.

HIGH PERFORMANCE AUDIO KITS
#+Enjoy Surround Sound at home. . .
-250-DL $249 assem/$179 kit
#tReduce tape noise 30 dB....... >
P-522-NR $139 assem/$79 kit
call or write for a free full line catal
PHOENIX SYSTEMS
P.O. Box 338-B
Storie Mtn.,Ga.30086 add $1 for first class

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%2 ~ 3600 feet and cassettes available.
MasterCard/Visa, VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

Imagine.

Imagine. With your help. our genera-
tion could be the one that beats
Huntington's . . . forever. Please give
generously to the National
Huntington's Disease Association.

NATIONAL
HUNTINGTON'S DISEASE
ASSOCIATION

THIS SPACE CONTRIBUTED BY THE PUBLISHER

Copprght € L5010 iy The hime Yerk Tivws Compiry Maminied by povmmes

To everyone with a
chance of having
Huntington'’s Disease,
the discovery of a
genetic “marker” on
chromosome #4 is

the prettiest picture in
the world. Because it
means that, for the

first time, scientists
know on what chromo-
some the Huntington's
gene is located. And that
makes us much closer
to being able to deter-
mine who will have Hunt-
ington’s . .. and who
won't.

Your contributions
helped us find the
marker, they can also
help us find a cure.
Please give generously
to the National
Huntington's Disease
Association. Make ours
the generation that wipes
out Huntington's

... forever.

NATIONAL
“ HUNTINGTON’S DISEASE
ASSOCIATION

Matonal Huntinglon s Disease Assocanon
1182 Broadway, Sle 402 NY. NY 10001

THIS SPACE CONTRIBUTED BY THE PUBLISHER
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B[] UPS POWER SUPPLY DRIVE CABINETS 6800 cMos Calif. Residents l
Back Up Power for your |BM, FBM Sryse Mard cisk weih power L] 1985 | sAI0 5 288 29 (4028 3 85 |4080 $7.00 |4508 (L]
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SOLAR CELL SPECIAL: 4_ In. Diameter Rated .45 VDC At 1.2 c&“ for your FREE 1986 CATALOG .

Amps Or Better. Brand New Units, Cosmetic Seconds, But
Perfect Electrically. %3.99 6/520.

THE NEW ZRT-80 CONSOLIQATED
CRT TERMINAL BOARD! L

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCIlI KEYBOARD, POWER SUPPLY. AND VIDEO MONITOR TOMAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH AMODEM FORUSE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES.
FEATURES:
» Uses a ZBOA and 6845 CRT
Conltroller lor powerful video
capabilities
RS232 at 16 BAUD Rates from 75
to 19.200.
24 x BO standard format (60 Hz)
Optional lormats lrom 24 x B0
(50 Hz) to 64 lines x 96 characlers
(60 Hz). .
Higher density formatis require up lo

-

3 additional 2K x B 6116 RAMS

= Uses N.5. INS 8250 BAUD Rate
Gen. and USART combao IC

+ 3 Terminal Emulation Modes which
are Dip Switch selectable. These

include the LSI-ADM3A. the Heath
H-19, and the Beehive

Composite or Split Video

Any polarity of video or sync

We at Consolidated Electronics have filled this 128 page

g tinvalas VidaoiCapatiy (COMPLETE KIT, 2K VIDEO RAM) catalog with the best manufacturers and the highest quality
L ize: b. In 5 G . .

S TUpper Lwe: b Wit iscendars BLANK PCB WITH 2716 products at the best possible price, and shipped to you in
« 7 x 8 Character Matrix. CHAR. ROM. 2732 MON. ROM 24 hrs. or less.

=) Requires Par, ASCI| keyboard 34995

FOR B IN.
SOURCE DISK l SOURCE DISKETTE - ADD $10
‘CP’MESD":“‘UT'BLE' SET OF 2 CRYSTALS - ADD $7.50

Digital Research Computers TR et

705 Watervilet Ave,, Dayton, Ohio 45420-2599
P.O. BOX 461565 » GARLAND, TEXAS 75046 » (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board 1 -8 00-543-3 568

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

Computers, SS-50 Boards, and other S-100 products. National & Canadian WATS

TERMS: Add 53.00 poslage, We pay balance. Orders under $15 add 75¢ handling. No | § ¢ T y
C.0.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders g Day.on aalli(518)|252:5662 Telex No: 288-229
{except Canada) add 20% P & H. Orders over $50 add B5¢ for insurance. CIRCLE 81 ON FREE INFORMATION CARD

NEW ORLEANS AND WM. B. ALLEN

AS CLOSE AS YOUR
FLUKE RN RE HITACHI

CALL TOLL FREE FOR V422 AMHE
SAME DAY SHIPMENT ON V-650—60MHZ
V-1050—100MHZ

FLUKE 75 D|scou NT PR'CED V-6041—40MHZ DIG. STORAGE

FLUKE 77 V-1070—100MHZ QUAD TRACE

FLUKE 80208 i T EST EQ UIPMENT DIGITAL DISPLAY $1532

V-1100—100MHZ QUAD TRACE ......52260

18 LEADING MANUFACTURERS IN ALL PRICES INCLUDE PROBES
INSTRUMENTATION INCLUDING
HUNTRON

FLUKE 21
FLUKE 23....
FLUKE 25....
FLUKE 73

FLUKE 8060A

3

5

=

E N SU P 0 CALL TOLL FREE

3 WM. B. ALLE PPLY CO.

2 ALLEN SQUARE 800 535-9593
300 BLOCK NORTH RAMPART. NEW ORLEANS. LA 70112 LOUISIANA 800 462-9520

124 .

CIRCLE 103 ON FREE INFORMATION CARD



THE FIRST NAME IN

20 MHZ DUAL TRACE DSGII.LI]SBI]PE

Unsurpassed quality at an unbeatable price, the Ramsey oscillo-
scope compares (o others costing hundreds more. Features include

a component testing circull for resistor, capacitor, digital circuit and
diode lesting. * TV video sync filter ® wide bandwidth & high sensi-

Pegh guaky hook on
probes included

fivity = internal graticule * front panel trace rotator = Z axis * high 95
sensilivity x-y mode * regulated power supply ® built-in calibrator 3

* rock solid triggering

*USA—Add $10.00 per unit for postage, overseas orders add 15%

of total order for insured surlace mail.

RAMSEY D-1100
VOM MULTITESTER

Compact and reliable, designed to
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 beginnér or as a spare back-up

tesl inaas ang

SLLILLLLYSI A

ELECTRONIC TEST GEAR

45 MHz DUAL SWEEP 0SCILLOSCOPE

The Ramaey 625 is a dual time base. delayed swoep unit that includes a Luilt-in
sigrial delay line to permit chear viewing curing yery short rise fimes of high fre
quency wavelorms Other features include, variable trigger holdofi ® 20 cali- w.utp ) Bt

brated sweep time ranges from 0.5 s/div 1o 0.2 uS/d
cation * live irigger sourc

ence of CH1, and C
swoop oulputl ® auto focus * mngle swesp
“Same as uni o leht

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDs with this professional quality
meter. Other features include;
decibal scale » 20K volt melering
system ® 3" mirrored scale *
polarity switch ® 20 measuring
ranges * safely probes ® high
impact plastic case

SIS
$1995

* fully adjustabla sweep
CH1. CH2 LINE EXTarnal
and INTernal [V mode) ® front pane! x-y cperation, Z axis input ® sum giffer-

7 waveforms displayed as single trace * sweep gate ang

$66995

RAMSEY D-3100
DIGITAL MULTIMETER

Aeliable, accurate digital mea-
surements al an amazingly low
cost ® in-line color coded push
butlons, speeds range selection
* gbs plastic tilt stand = recessed
inpult jacks * overload protection
on all ranges ® 3% digit LCD dis-
play with auto zero, auto polarity
& low BAT. indicator

$4 995 e,

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at a breaktnrough price, Fealures

* 3 frequency ranges each with pre amp * dual
selectable gate [imes ® gate activity indicator

* 50mV @ 150 MHz typical sensitivily ® wide
frequency range * 1 ppm accuracy

ired includ,
$11995 i
CT-70 kit

BP-4 nicad pack. .

GT-90 9 DIGIT 600 MHz
COUNTER

The most versatile for less than $300. Features 3
selectable gate times ® 9 digils * gate indicalor
* display hold * 25mV @ 150 MHz typical sen-
sitivity ® 10 MHz timebase for WWV calibration
* 1 ppm accuracy

$14995 i

OV-10.1 PPM oven timebase .. .. .59,
BP-4 nicad pack =i 0ol Tl ST e 8.95

GT-125 9 DIGIT 1.2 GHz
COUNTER

A 9 digit counter that will oulperform units cost-
ing hundreds more. * gate ingicator * 24mV @
MHz typical sensitivity * 9 digit display
* 1 ppm accuracy ® display hold * dual inputs

with preamps

$16995 iy e

EP-4 nicad pack.....

. nEY EOWNTEN 3 a

. -

®@e0

s nsa g - '-‘
-—

CT-50 8 DIGIT MHz
COUNTER

A versatile lab bench counter with optional
receive frequency adapter, which turns the CT-
50 into a digital readout lor most any receiver
* 25 mV @ 150 MHz typical sensitivity = 8 digit
display ® 1 ppm accuracy

$16995 ...

CT-50 kit ..
RA-1 recaiver adap!er 'GII

DM-700 DIGITAL MULTIMETER
Professional quality at a hobbyist price, Fea-
tures include 26 different ranges and 5 func-
tians ® 3% digit, % inch LED display * aulo-
matic decimal placement ® aulomalic polarity

ired includ
11 995 e
DM-T00 kit . -
MP-1 probe set.

=
ACCESSORIES FOR RAMSEY COUNTERS IS4
Telescopic whip antenna—BNC plug
High impedance probe, light loading

Low pass probe, audiouse . . ...

Direct probe, general purpose use

Tilt bail, for CT-70, 90, 125

PS-2 AUDIO MULTIPLIER

The PS-2 is handy lor high resolution audio
resolution measurements, multiplies UP in fre-
quency * great for PL lone

BROADEAND BF FREAMPLIFER

remen e

PR-2 COUNTER PREAMP

The PA-2 |s ideal lor measuring weak signals
1rDm 10 1o 1,000 MHz * flat 25 db gain * BNC

= multiplies by 10 or 100 = 0.01 Hz resolution &
built-in signal preamp/condilionar

s4 9 9 5 wired

PS-2 kit

. $ 895
16.95
16.95

PHONE ORDERS CALL

716-586-3950

= greal for shifting AF # jdeal
rocmv!n"[\f preamp

54495 rog-
PR-2 kit

PS-1B 600 MHz PRESCALER

Extends the range of your present counter to
600 MHz = 2 stage preamp * divide by 10 cir-
cuilry ® sensitivity: 25mV @ 150 MHz » BNC
connectors ® drives any counter

35 995 wired includes

AC adapler
PS-18B kit

TEAMS: = satislaction guarantesd = examine for 10 days: il not pleased. return in
original form lor refund = add 6%

lar shipping and Insurance o & maximum of

$10.00 » pverseas add 15% for surface mail = COD add $2 50 (COD in USA only)

TELEX 466735 RAMSEY CI

CIRCLE 70 ON FREE INFORMATION CARD

= grders under $15,00 add $1.50 = NY residents add 7
warranty on all kits = | year parts & labor warranty on all wired units

sales tax o 90 oay parts

RAMSEY ELECTRONICS, INC
2575 Baird Rd.
Penfield, N.Y. 14626

G861} HIEWIAON
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CALL 1-800-245-2235 AND YOUR SEARCH IS OVER

If you are seeking hard to find part numbers at hard to find

low prices.
SPECI AL You are probably already famiilar with our low pricing and GROUP PRICED
64K DRAM Iarr?;tlgvmwry of po{:u!ar !C:::,' but a big part of our story Is EPROMS
w oesn’t appear in our ads.
Fu LLY FUNCTION AL PC boards are the primary source of our IC Inventory. As 2708‘ 2716' 2732'
WITH SLIGHTLY you know our patented process enables us to remove ICs from 2?54, 2?128
boards without any degradation of the ICs. \We obtain the 250NS 50
SHORTER LEADS boards from a wide variety of sources, which enables us to 3.
200 NS OR FASTER process a wide varlety of ICs. Some of the boards we obtain 300NS 3.00
4164 45 consist of obsolescent technology. This results In a reasonable J50NS 2.75
441 G '90 stt?ck Dif replaiclerg:'ent parts for products that might not be 450NS 2.25
4l A
; otherwise available 650NS 1.75
ADC-0804 MC840 Fi)
pac-oace GROUP PRICED 1000
TL082 LOGIC-TTL GROUP PRICED LOGIC %0
AYS-1013 74XX, 74LSXX 2511 e o 0o 5
T741XX,74LS1XX, 74SXX.35 2 50
742XX, 74LS2XX 50 | ECL 100K 5.00 50
) ; CMOS 40XX 25 208
743XX, 74LS3XX .50 CMOS 45XX . z.%
74S2XX, 74S3XX .60 50
50
CA3054 MM5060 : 75107 .50
FD1793 LM308 (8 pin) MK5116 i 50
ULN2003 ; CA3080 (8 pin) TMS5220 50
2006 4 LM310 (8 pin} 5257-450 .50
o,y g e 2| e
2101-250 ] LM324 : NE555 (8 pin) 5.00
2102-450 ; p3232 A NE558 .80
214250 ; TYeEn f MSMbB32 75
2111-450 ! 3341 : MM5837 1.00
2114-150 X NE592 1.00
2114-200 6116-100 3.00
2114-250 6116-120 3.00
2114-300 6116-150 .00
Hins e .
8716-250 .5
2118-120 8284-150 75
g%}g—;gg MPQ6502 ; 3‘053
2 i : 8522 2.00 f
212545 ! ] 6522A 2.50 2.00
2141-150 7 : 6802 2.00 80
4 a9 2.00 5.00
8810 .75 ;g
L i 2.00 :
6840 2.00 75
8845 2.00 .50
w 3
LM393 (8 pin) '. 68A10 1.25 .50
40161 ¥ 68A21 2.50 .00
MC4024 1 68A45 2.50 1.00 .00
4027-250 : 68A52 2.50 } i
;%24]:)—3;}0 y 68809 ; o
4 + 68821 %
e e B i
4- 5 1 R ZBOACTC
40L45-450 3 MB7052 3.00 | ZsOADMA
2708-550 TMS4050 H LM710 2.50 | zsoAPIO
27128-200 TMS4060 2 LM733 1.50 | ZsoAsno
FSA2719 7 CD4104 LM741 (8 pin) 400 | ZBOASI0IZ
i:aszogsm . 4116-120 IiMCNB (8 pin) 2.00 | ZeoBCPU
4116-150 4C00 200 | ZaoCPU
LM2901 4118-200 T4F00 200 | ZeoCTC
AM2903 4116-250 T4F04 2.00 | ZBOPIO
AM2905 41256-150 74F08 200 | Zsosiao
4164-120 ; ;4!;%5; g.og OUR POLICY
4164-150 : 4F24 .0
4164-200 85 | 74E32 200 | o ."!%T:QESL‘%::;"::‘
4164-SPECIAL 2.00 >
rgzzgm 74F374 175 1 Al AT 3 4
4416-150 9.00
4416-SPECIAL 2.50
MC4741 3.50
IH5010 4.00
; IH5011 4.00 ricng
1) LM301 (8 pin) - CRT-5027 o f 1.00 oL on pedert ves §500 Proes itged &
o TP3040 5. CRT-5037 ! ; 2,00 o vt cokoe. 4 sk s i
E TAHCT244 . W statrer e Agit 10 It Quandies
o 3 :
E I(RUEGER T
3 ecnnoio nc
i [ 4 "
o 2219 South 48th Street ® Tempe, AZ 85282
(]
< HOURS: 7a.m.=-5:30p.m.
s 800-245-2235 (MOUNTAIN TINE)
o3 In Arizona 602-438-1570 Monday Thru Friday
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SOUND

AND VIDEO MODULATOR
FOR TI. COMPUTER

CORP.

_SOLID STATE
fa . BUZZER
MULTI TURN POT f |r——| g‘__"\,;:'s"'ﬁ'u""-
T8 ® 005576 (;, ® e
= $5.00 EACH Nz 10fors9.00
TV REMOTE
CONVERTER

Enhance the versatilty of your
video equipment. Converts cable

CONNECTORS Tl # uvénam -1 Designed for use with Tlla COom- Etri§# 99:!!9 e, y TV:lanons to;:hanr‘-el 20r3 Use
puters. Can ba used with video sources. Built-in with standard TV antenna 1
ALL ARE 1.56 SPACING. A/B switch, Ghannel 3 or 4 selection swilch Sotelen: Measires your TV remote tuning capabity.
SRR . Operate on 12 vdc. Hook-up diagram included. 21cim. 23 db 1?CIDEP = Converter operates on 115VAC
@ Ui $10/00 EAGH P +AS75.00 VALUE» 36 channel selector with fine funs
iyt e Ml L Lo e . SPECIAL PRICE ., $12.50 each +OMLY $27.501+ 00251t cord Not a decoder. 4
22/44 EDGE CONNECTOR K i
el ada ol SuB Iﬁwgunz 8"PA. SPEAKER *SPECIAL PRICE® CASSETTE
10 for $18.00 C.TS Model BB30T9 §5.00 h
2 CONNECTORS 8 onms col o OUALL.ED. DISPLAYS | \MECHANISM
22/44 EDGE CONNECTOR = 3 00z ferrite magnet CASE OF A f
e T Typical response range: B8 SPEAKERS > —
solder lug $2.50 each HEHHE 100 -10.000 hz $32.00 ; rm‘"m M
e Power rating 15 watls max LT
Drilled to mount line 560 high, 7 segment L E.D read-
28/56 EDGE CONNECTOR DB-15 PLUG matching iransformers. outs. Mount in 24 pan DIP
PC style $2.50 each Bg}g aggg“ sockets
10 for $22.00 03125 PLUG MAN-6640 orange. c c. 75¢ each
DB-25 SOCKET LINE CORDS RELAYS ; \
FND-514B8red. c.c 75¢ each
36/72 EDGE CONNECTOR DB-25HOOD _...‘E‘:' E@ =
PC. style $3.00 each PARALLEL = 5 AMP SOLID STATE DL-527 red,c.a T5¢ sach
TWO WIRE s B ¥
43/86 EDGE CONNECTOR PRINTER Heinemann Electric 3 3'2" SPEAKER
s STsa CONNECTORS  182SPT 1t 3forston | #1015 140.5AMP e =3 Bohm
L: 3-32 vdc 4 ! L
> : 6°18/2 SPT-2 flat LOAD: 140vac S5amp ::ﬁf::nge
Solder style 36 SIZE 2'x1"x%'h 4 5
::In :..dseiu on :Iar- m — 6 16/2S)Tround $1.25each $5.00 n:h . 10 for $4 ;D;za:\?gnn-r
TRANSISTORS i _’_ = | - oee WIRE ; 500 4" diagonal I'*"‘I"';ll'r@ﬂ cassette mechanism
ncludes record/playback
2N706 4for$1.00 MALE CONNECTOR ULTRA-MINIATURE P SR | arise handa2-420nC niifos
2N2222A 3 for $1.00 $5.50 each 1803wt SR k150 esch 5V $2.50 0ach 10%or $20.00 | Grve betts. pus o
PN2222A 4for $1.00 e COMNECTON 818/3round  $2.00 each F |Dc RELAY soleroiss pnchheels angoth
5.50 each 00 eac uplsu # - er
N 8 ox, 21,00 s FBA21INEDO0SM20 % SPRING LEVER | mechanicaiparts. These part
Endses 3 for $1.00 |D.C. CONNECTORS | 2 1°™¢  $400esch Hghsensitiy = TERMINALS — wﬂ:}:’;‘s’::'v;"“ﬂ"

; .D.C. | ; ral times
2NI0SS §:32 Will press fiton CONTACTS: 1amp c:g:: il R our selling price i purchased
PMD 10K40 $1.00 standard ribbon cable COMPUTER Mounts in 14 pin DIP socket terminalsona [, my L | separately. Buid your own audio
TIP 121 75¢ DB-25PLUG $6.25 $1.25 each sturdy 2% x @ *| | or datarecorderor use for spare
TIP 125 75¢ DB-25 Socket $6.75 GRADE 10 for $10.00 3% bakelite - parts 5% X 32" X 3%h"

3B PIN MALE 3550 | CAPACITORS plate. 51 e -
36 PIN FEMALE $5.50 S e 5NIINI:GA‘IF"LNFIE G'earrf:;;gﬁ::er enclosures o $7S0EACH 2FOR $12.50
,000 mfd. vDC powe
TRANSFORMERS 144 DIA x5 HIGH 32.00/] Aoat#RSDEY ELAY $1.00 each 10 for $9.00
3,600 mfd. 40 VDC Super Small t
120 volt TWIST-LOCK 134" DIA. x 334" HIGH $1.00 | SPDT relay MINIATURE TOGGLE SWITCHES
primarnes CONNECTOR a"‘uo mid. 60 VDC ?n?"&:?;?:rw ALL ARE RATED 5 AMPS @ 125 VAC
\
e n matowe oo | RGG Ty | SPOL o SPDTC p seor
s ma. 1.2 2 x d - -
12 v.c.t. @ 200 ma. :20: :{& @ﬁ 134 DIA x 4% HIGH $3.00 | codl Al s Lgnsr‘:lre‘) gg.ge?ng g’g-o"-onj
18 voits @ 650 ma. $3.50 Operate from 4.3 - 6 vdc. s ]
1 vehs & arn S ?l,ﬂgg m:ﬂh‘}g vDC COIL. 120 ohma ¥ non-threaded terminals terminals
* @ 200 ta. $230 | Sameas Switchcralt #12CLEM XSaHioh ga.00 VX Py x g Saaing $1.00 exch $1.00.8ach
400 ma. $3.00 | 5conductor in-hne plug and chassis 72,000 mfd. 15 VDC r % % Lot M ioean.bo 10.407:39.00
1Samps $20,00 | mount jack. Twist-lock style 2°DIA x 4% HIGH $3.50 | $1.50 each 10for$13.50 | 10for$7.00 100 for $80.00 100 for $80.00
@ 2amps $5.00 $2.50/SET 185,000 mfd. 6 VDC
: 212 DIA x 412" HIGH 1.5 | 3 vbch S.RD.T. S.PD.T. D.PD.T.
b il::\; '()gn-off-on) (on-on) (on-on)
. style PC | i
WALL TI SWITCHING POWER SUPPLY = 10 amp @ 120 vac non.threaded thraaded il
TRANSFORMERS " /"h\ Energize coil lo bushing i+l bushing $2.00 each &
b, Compact, weil-regulated switching power supply open contact 75¢ each =Y $1.00 each 10%or$19.00 UL
i designed to power Texas Instruments computer = . COIL: 13 vdc 650 ohms 10 for $7.00 10 for $9.00 100 for §180.00
all plug directly N equipme 5 100 for $80.00
el Kbt E’.:_' INPUT 14 -25vac@1amp SPECIAL PRICE $1.00 each v
outlet S OUTPUT - 12 vde @ 350ma
._ e el N W
SIZE 4% x 4% x 1% high $5.00 each 4 el WITCH
4VOC @ 70 ma. g 1 -r.:lKH style RED 10;‘: tor 1“.50 115 vac lighted rocker, -
& VAC @ 500 ma. $3.50 USED but fully ! : or $13.00 Snap mounts in o
§V0CG 750 ma. $230| 13.8 VDC REGULATED POWER SUPPLY | iesied ~ 8170 esch ¥ CREEN 100 tor 1700 Orangetens jeamp Wl 1
12.5VAC @ ; 1 A + e dnsiec tact Jr
24 \smc G;gisnr:. sggg These are solid state. fully regulated 13.8 vdc Elther 24 vdc or 120 vac O Io‘nof?r'!s‘[%gg :?‘Hsgc o L.;.
MULTI-VOLTAGE @ 500 ma. ?ﬁw!'r su1pnl:ells Both feature lDU;oLsglrg state LARGE QUANTITIES AVAILABLE - MINI-P
1 1, onstruction’ fuse protectios =
3,4V2,6,7V2,90r12VDC  $750 | conatructlons fuse protaction. an power SocKeTS FoR K RELAY FLASHER LED Pl merlrfesm*:,?uno""
4 € each
2 amp constant, 4 amp surge $18.00 each - sre‘écf.l:?forg"ﬂf :‘-m;m:,\: ,?q“"
4" bushi
size §1.00 ench RAed button
: 3 amp constant, 5 amp surge $25.00 each CTD’I 35¢ each
g\’ MINI-BOX SNQ{;G'CH BI-POLAR 10 for $3.00
ABQN 7 CONDUCTOR o T 820 KEY ASSEMBLY
RIBBON CABLE e LED HO R 3
\ > Pomona #2104 — So LDERS = 5KEY
- % Two piece holder Q $1.00 each
! O™ wmrsson | comars sz somnormay
'l 3
Cherry elect. #E-21.N.O. orN.C long
M CY DIACK Designed to provide a steady - § 0.1A contacts. Suitable for alarms CLEAR CLIPLITE -
::’m':,‘,p;?;c;‘b‘aa‘:f;cw and vac % 240ma lrom a battery and other low energy circuils LED HOLDER 6 KEY
WS > o;EwH upply 3 510625 vois Spectra-sinpred marker st | 14”lover e Lcnslancy %) $1.25 each
4 PP A IR AL [ a stranded wirg Inda ear .45 eaci
s:_su .:nnJ e ssrgf‘nnep:::nn roll 45¢ EACH 110 FOR $4.20 4 for $1.00 cantains 6 single-pole normally
open switches. Measures 414

HILL CLES

LOS ANGELE -
905 S Vermont Ave
213 J80-8000

VAN NUYS, CA STORE
6228 Sepulveds Blvd
B18 997 1806

MaiL ORDERS TD
PO BOX 20406
Los Angeles. CA 90000
TWx
EASYLINK MBX

51010107634 AL L E

G2BAETTAR

TOLL FREE ORDERS ONLY
1-B00 B26 5432
{ORDER ONLY)

QUANTITIES LIMITED
MINIMUM ORDER $10.00
USA $3.00 SHIPPING

(INCALIFORNIA 1-800-258 6666) FOREIGN ORDERS

CTRONIK

ALASKA. HAWAII

OR INFORMATION

(213) 3808000

NOC.OD!
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INCLUDING SUFFICIENT
SHIPPING
CALIF RES ADD 6':"

long
METAL OXIDE
VARISTOR
Popular GE # 130LA10A

vanstor. %" dlameter,
$1.25 each

G861 HIEWIAON

]
~4



4164 49¢ ea. 41256 $2.95 ea.

STATIC RAMS %* % % Kk HIGH-TEGH % % % % EPROMS

2101 256x4  (450ns) 1.95 95 2708 1024x8 3.95
5101 256x4  (450ns)(CMOS) 3.95 "Ec vzu pPﬂ?ﬂI na 20 2716-6 2048x8 2.29
2102L-4 1024x1  (450ns){LP) ‘a9 2716 50ns)(5V) 249
2102L-2 1024x1  (250ns}(LP) 1.45 1 2716-1 350ns)(5V) 33
A fepisin e L REPLACES 8088 T0 SPEED UP IBM PC 10-40% AL 2 (a50na)5V 335
2114 1024x4 (450 09 2732 5 {450ns)(5V ]
2114L-4 1024x4  (350ns)(LP) 1.09 * HIGH-SPEED ADDRESS CALCULATION 2732A 4096x8  (250ns)(5V)(21V PGM) 2.69
2114L-2 1024x4  (200ns)(LP) 1.49 IN HARDWARE 2732A-2 40 (21V PGM) 4.95
21 uL&n“ lgggn 150ns)(LP) 1.95 * PIN COMPATIBLE WITH 8088 g;tﬁ::—i B192xB 5V)(CMOS) ;-;g
TMSa x1 (45 1.95 8192x8 ;
TMM2016-150  2048x8  (150ns 1.69 * SUPERSET OF 8086,/8088 INSTRUCTION 2764-250 8192x8 2.49
TMM2016-100  2048x8  (100ns 2.49 SET 2764-200 8192x8 (2 495
HM6116-4 2048x8  (200ns)(CMOS) 1.79 TMS2564 8192x8 (450 8.9
e e e e B L e i
HM6E116LP-3  2048x8  (150ns)(CMOS)LP)  1.99 ;
MMe1iolp3  2o4sxs  (1sonscmosite) 199 [ Sk ok Sk d SPOTLIGHT & % % % :
HMG264P-15  8192x8  (150ns)[CMOS 475 5V=Singla 5 Volt Supply Program at 21 Valts
HMG264LP-15  8192x8  (150ns)(CMOS)(LP)  4.95
HMG264LP-12  8192x8  (120ns)(CMOS)(LP) 5.
\Pilawpowed s = R  * COMPUTER MANAGED INVENTORY - .
DYNAMIC RAMS VIETUALLLUND BACK O:DEnH I CoRroRATION EPROM ERASERS
GEaEs T e 7 + VERY COMPETITIVE PRICES
ke o £+ FRIENDLY STAFF . -
4116-120 16384x1  (120ns 1.49 = ~
MK4332 32768x1  (200ms 6.95 * FAST SERVICE - MOST ORDERS
::gzﬁgg 2::;2;} {5V .49 SHIPPED WITHIN 24 HOURS!
X 15 { .69
4164-120 65536x1  (120ns){5\ 1.95 + WE ACCEPT VISA AND MASTERCARD
MCMG665 65536x1  (200ns)(5V 1.95
TMS4164 65536x1 (1 1.95 e AN RGP
4164-REFRESH 65536x1 (1 REFRESH) 2.95 i apac "
TMS4416 16384x4  (150n8)(5V) e Niodelx | LifEner Chip | (uW/Cr) Prica
41128150 1310721 (1 v 5.95 A PE-14 NO 9 8,000 $83.00
41256-21 A2144x1 [ 295 PE-14T YES 9 8,000 [5119.00
41256.150  262144x1  (150ns)(5V) 2.95
5V-Single § Volt Supply REFAESH=Pin 1 Rafresh PE-247 YES 12 9,600 $175.00

CRYSTALS 741800 HIGH SPEED CMOS

32.768 KHz .95 74LS00 16 74LS165 .65 A new family of high speed CMOS logic featuring
1.0 MHz 1.0 MHz 2.95 741501 18 74LS166 .95 the speed of low power Schottky (Bns_typical gate
6502 279 M esas 4.95 1.8432 295 M 7a1s02 17  74LS169 .95 ion delay), ined with the advantages of
65C02 CMOS)12.95 68B45 B.95 2.0 1.95 741503 18 7418173 .49 CMOS: very low power consumption, superior noise
6507 9.95 6847 1 2.097152 1.95 741504 16 7418174 .39 immunity, and improved output drive.
6520 1.95 HD465055P 6.95 2.4576 1.85 74LS05 18 74L8175 .39
MC1372 2.95 3.2768 195 W 74508 18 7415191 49 74HG00D
8275 26.95 3579545 1.95 74LS09 1B 7415192 69 F4HC: Operate at CMOS logic levels and are ideal
7220 19.95 4.0 1.95 7415193 for new, all-CMOS designs.
CRTa. j2as ahaz Y oe 74HCO00 59 74HC148 119
TMS9918A 5.0688 1 '95 T4HCO02 59 74HC151 -89
6581 34.95 6.0 198 74HCO4 .59 74HC154 249
' 3-1 a4 1 '55 TJAHCODB 59 TJAHC157 B9
2.0 MHz 65536 105 74HC10 .59 74HC158 .95
65024 2.95 8.0 1'95 74HC14 .79 74HC163 1.15
E520A f 0.0 1 '95 T4HC20 .59 T4HC175 99
i & T4HC27 .59 TJ4HC240 1.89
1 2' ] TF4HC30 .59 Ta4HC244 1.89

FAHC32 69 74HC245 1.89
T4HCS51 59 74AHC257 -85
TAHC74 .75 74HC2539 1.39
T4AHCE5 .35 74HC273 1.89
7AHCE6 69 74HC299 4.99
74HCS3 1.19 74HC368 -89
TAHC107 .79 F4HC373 2.29
74HC108 .79 7AHC374 2.29
74HC112 .79 74HC390 1.39
TF4HC125 118 74HC393 1.39
FAHC132 1.19 JAHC4017 1.99
FAHC133 .69 TAHCA020 1.39
74HC138 .89 74HCA4049 .89
TJ4HC1339 .93 J4AHCA0Q50 .89

74HCTO00

T4HCT: Direct, drop-in replacements for LS TTL
and can be intermixed with 74LS in the same circuit,
TAHCTOO 69 F4HCT166 3.05
FAHCTO2 .69 TAHCT174 1.08
FAHCTO4 .69 74HCT193 1.39
7AHCTOB 69 74AHCT134 1.19
TJAHCT10 B9 TJAHCT240 219
FAHCT11 .69 74HCT241 2.19
FAHCT27 .69 T4HCT244 219
FAHCT30 69 T4HCT245 2.19

BIT RATE
GENERATORS

MC14411 9.95

huuuuN&NNN—M—p_-l_ﬂ\_mPN;‘_d{J_g
woLwohoDbaniohiohibibbDNEDNE
R RE R REaRERERRARREEEY

6883 22095

o

N
A e o B e 31, Y Y
@
@

2 u MH T4HCT32 79 TJAHCT257 89
280-CPU 2 5 MH: . rd 7AHCT74 .85 74HCT259 159
3 68B00 4.95 3 74HCT75 85 74HCT273 2,09

4.0 MHz 68802 5.95 74HCT138  1.15 74HCT367  1.09
oA 189 [ ssBosE 795 M Av5-1013 3.95 J4HCT138 115 74HCT373 249
St 152 M sssos 795 Ml avii015 295 JAHCT154 299 74HCT374  2.49
A DART  =as [N see2 495 [ TRis02 3.95 F4HCT157 99 74HCT393  1.59
Teoaoma  o9s [N csBas 895 [l 2651 495 74HCT158 99 74HCTA017 2119
ZBOA-PIO ‘-95 GBB50 3.95 IME402 6.95 FJAHCT161 129 T4HCTAD4AD 1.59
Teoasiozo  sas R "854 7.95 Ji) IMe403 935 B coosar - 95 74HCT164  1.39 74HCT4060 1.49

ZBOA-510/1 5.95
ZBOA-510/2 5.95

TMS599532 19.95
ULNZ003 =7

74LS154 1.49  74LS688 2.40

7415155 .59  74LS78322.95

6.0 MHz CLOCK 74LS156 .49  B1LS95 1.49
Z80B-CPU 4.95 CIRCUITS 7415157 35 81LS96 1.49 [ 74F00 .69 74F74 .79  74F251 1.69
Z8OB-CTC 8.95 76477 395 7415158 .29 811597 149 WMl 74F02 69 74F86 .99  74F253 1.69
Z80B-PIO 8.95 WMl MM5369 1.95 [l 76489 8.95 7415160 29 81LS98  1.49 [l 74F04 .79  74F138 1.69  74F257 1.69

ZBOB-DART  14.95
ZB0B-510/0 12.85
Z80B-S10/2 1295
Z8671 ZILOG 19.95

MM5369-EST 1.95
MM58167 12.85
MM58174 1195
MSM5832 2.95

551-263 39.95
AY3-8910 12.95
AY3-8912 12.95
SP1000 39.00

74L5161 .39 25152521 2.80
74L5162 49 25052569 2.80
74L5163 .39 26L531 195
26L532 195

TAF0B .69 74F139 1.69 74F280 1.79
74F10 .69 74F157 1.69 74F283 3.95
74F32 69 FAF240 3.29 FAF373 4.29
74F244 3.29 T4AF374 4.29

.95
2513-001UP 6.95
AY5-2376 11.95
AY5-3600 PRO 11.95

? VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE
z = - HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3
e JDR M d PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
5 1224 S. B ICro Evices Ceainl s S0 L IE A oy o el Ichde $25) Ko Re
i . Bascom Avenue, San Jose, CA 95128 saional sppingcharoes .mﬁgﬁ.ﬁ:':".m il
g 800-538-5000 ® 800-662-6279 (CA) ¢ (408) 995-5430 Tiiess, Sbrvien WHeM iiows. s Sibect fo e o e e o e
E FAX (4 B) 275'841 5 ® Telex 1 71 ‘1 1 0 ulblmul:.!m::ull:mmr. Mbﬁnm subject l:"pnﬂg‘l'azh“ -
<L
o © COPYRIGHT 1985 JDR MICRODEVICES, INC. THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR MICRODEVICES

AND JDR INSTUMENTS ARE TRADEMARKS OF JDR MICRODEVICES. IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES.
128 APPLE IS A TRADEMARK OF APPLE COMPUTER.
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#: JDR Microdevices

Htlll/ 9000

FOR ORDERING INSTRUGTIONS SEE D-SUBMINIATURE BELOW

D-SUBMINIATURE

1224 South Bascom Avenue, San Jose, CA 95128
(408) 995-5430 » FAX (408) 275-8415 » Telex 171-110

VOLTAGE

AUGAT 245T

DESCRIPTION ORDER BY CONTACTS FND-357(353) COM CATHODE . 1.25
9 [ 15[ 18 | 25 | 37 | 50 FND-500(503) COM CATHODE . 1.49
MALE DBxxP 82 | 90 |1.25/1.25|1.80| 3.48 FND-507(510) COM CATHODE 5*  1.49
OLDER CUP i .
¥ FEMALE | DBxxS 95 [1.15(1.50|1.50 | 2.35 [ 4.32 R O
RIGHT ANGLE MALE DBxxPR 1.20({1.49| — |195|2.65| — MAN-8940 COM CATHODE .8" 1.99
PC SOLDER [ FEMALE | DBxxSR__ | 1.25|1.56| — |2.00(2.78] — TIL-313 COM CATHODE 3" .45
e | [EMALE DBxxPWW | 1.69|2.56] — |3.89]5.60] — el sl i L LSt e
FEMALE DBxxSWW | 2.76|4.27| -—- |6.84(9.95| -- HPS0B2-7340 4x7 HEX W/LOGIC .290" 7.95
oC MALE IDBxxP 2.70|2.95] — [3.98|5.70| —
DB3I7s
RIBBON CABLE [ FEMALE | IDBxxS 2.92|3.20] — |4.33|6.76 DIFFUSED I.EDS 199 100-UP
METAL MHOOD 1.25[1.25|1.30 1. EER e JUMBO RED 10 .08
HOODS el e e MU B JUMBO GREEN The e a2
GREY HOODxx | .65 | 65 | — | .65 | 75 | .95 A IMEBO YELLOW Tkl 94 12
ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MOUNTING HDW  Ti% .10 08
MARKED "xx” OF THE "ORDER BY" PART NUMBER LISTED 0B37S MINI RED T 5 .08

EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB1SPR

MOUNTING HARDWARE $1.00

IDC CONNECTORS

CONTACTS |

DESCRIPTION ORDER BY 10 20 | 26 34 a0 50
SOLDER HEADER IDHxxS 82 [1.29 (168 [2.20 [258 [3.24
RIGHT ANGLE SOLDER HEADER | IDHxxSR .85 [1.35 [1.76 |2.31 [2.72 [3.39
WW HEADER IDHxxW 1.86 [2.98 [3.84 |4.50 [5.28 [6.63

RIGHT ANGLE WW HEADER IDHxxWR __|2.05 [3.28 [4.22 [4.45 [4.80 |2.30
RIBEON HEADER SOCKET IDSxx .79 | .99 [1.39 [1.59 [1.99 [2.25
RIBBON HEADER IDMxx 5.50 |6.25 |7.00 |7.50 |8.50
RIBBON EDGE CARD | 1DExx ]175 |2.25 (265 [2.75 [3.80 [3.95 |

FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE ABOVE

HARD TO FIND
“SNAPABLE" HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER,
ALLWITH .1” CENTERS

SHORTING
BLOCKS

GOLD
CONTACTS
SPACED

1x40  STRAIGHTLEAD .99 AT .13 them. Thank you,
1x40  RIGHT ANGLE 1.49 CENTERS

2x40  STRAIGHT LEAD  2.49

2x40  RIGHT ANGLE 2.99 5/ 31 .00

CALL FOR VOLUME QUOTES

4 POSITION -85
5 POSITION 80
& POSITION 90

I~ SINGLE COLOR [ COLOR CODED
F CONTACTS [~ e 1—”
[ 10 a8 | 180 30 | 275 |

16 28 250 48 | aa0

20 36 | 320 | 60 | 550

ther similar firms ; 25 A5 4.00 75 6.85
omers bothering 26 A6 4.10 78 715

34 61 | 540 [ 1.07 | 935

a0 72 | 6.40 | 1.20 | 11.00

NC 50 83 | 750 .

f;.l].cn:lxn.l.mL 8t C
Iwilldeal withye

LED DISPLAYS

SWITCHES

RIBBON CABLE

SPST MINI-TOGGLE ON-ON

DPDT MINI-TOGGLE ON-ON

DPDT MINI-TOGGLE ON-OFF-ON

SPST MINI-PUSHBUTTON N.O

SPST MINI-PUSHBUTTON N.C
5T TOGGLE ON-OFF

5P
BCD OUTPUT 10 POSITION & PIN DIP

DIP SWITCHES

7 POSITION
8 POSITION

10 POSITION

4001 : 14419 495 ;:::: IEEUUTUIS
4011 .15 14433 1495
| 4012 25 4503 a9 74150 RosT s  an
| 4013 35 4511 89 74151 78087 .49 79087 .59
| 4015 29 4516 79 74153 78121 49 79127 59
4016 .29 4518 -85 78157 49 79157 59
riaH 9 4% 7 TO-3CASE
:g;g 59 4527 1.5 7805K 1.39  7905K 1.49
4021 ‘89 4528 ‘79 7812K 139  7912K 1.49
| 4024 .49 4529  2.95 To 82 CASE
4025 25 4532 195 78L05 79L05 .69
4027 .gs 4538 iﬁ 78L12 49 79112 .69
AIZB B N SOS T 23 OTHER VOLTAGE REGS
4036 -69 4563  5.79 LM323K5V 34 T0.3 4.79
4040 B9 4585 24 LM338BKA45A T10-3 3.95
4041 TS SRR 47021208 7BHOSK5V 64 T0.3 7.95
:33 -:g ;:g‘i’g '§§ 78H12K 12v5A  TO-3 8.95
4044 ‘63 74C74 59 78POSK 5V 10A TO-3 14.95
4045  1.98 74C83 1.sg
40456 68 JACBS 1.4
4047 .69 74C35 .99 In sncKETs
4049 29 74C150 5.75
4050 29 74C151 2.25
4051 69 74C161 .99
4052 69 74C163 .99
4053 .69 74C164 1.39
4056  2.19 74C192 1.49
4060 .69 74C193 1.49 ADCOB00 15.55 i
4066 .29 74C221 1.75 ADCOBO4 3.49 BT28 1.29
4069 19 74C240 1.89 ADCOB03 4.49 B8T95 .89
4076 58 74C244 1.89 ADCOB16 14.95 B8T96 -89
4077 .29 74C374 1.99 ADCOB17 9.95 BT97 .59
4081 22 74C905 10.95 ADC0831 8.95 BT98 B9
4085 79 74C911 8.95 DACOB00 4. i a
4086 88 74C917 8.95 ;
4093 .49 74C922 4.49 i
4034 249 74C923 4.95 i
14411 9.95 74C926 7.95 i
14412 6.95 80C97 .85 MC1408L8 2.95 E
EDGECARD CONNECTORS 36 PIN GENTRONICS INTERSIL ) :
W= WIREWE&P g
100 PIN ST S-100 .125 3.95 MALE ICL7106 9.95 16 PIN ZIF  4.95 CALL i
100 PIN WW  S-100 .125 4.95 IDCEN36  RIBBON CABLE ICL7107 24 PIN ZIF 595 CALL NES590 250 75452
62 PIN ST IBM PC .100 1.95 CEN36 SOLDER CuP ICL7660 28 PIN ZIF 695 CALL NE592 98 75453
50 PIN ST APPLE .100 2.95 CEN36PC AT ANGLE PC MOUNT ICLBO3S 40 PIN ZIF 395 CALL LM710 75 75477
44 PIN ST STD 156 1.95 FEMA ICM7207A ZIF=TEXTOOL LmM723 49 75492
44 PIN WW S5TD 156 4.95 IDCEN36/F RIBBON CABLE ICM7208 15.95 {ZERD INSERTION FORCE) H*TO-5 CAN K=TO-3, T=TO- 220
1N751 aN26
DESCRIPTION ORDER BY CONTACIS \ ¥ovy e AN759 .25 aN27T
D B |14 [16 |18 |20 |22 |24 |28 | a0 Icc1s Sy 1IN&148 257100 aN28
TOOLED 1N4004 10/1.00 aN33
ST IC SOCKETS AUGATxxST |.62 |.79 | .89 [1.09 [1.29 [1.39 |1.49 [1.69 |2.49 B e SAErTeS 2 :l,?‘,z
4 d -
HIGH RELIABILITY TOOLED | AyGATxxWW [1.30 |1.80 |2.10 2.40 [2.50 |2.90 [3.15 [3.70 [5.90 | ] ﬁ; P 95 MCT6
COMPONENT CARRIES icc: 49 |59 | .69 | .99 | .99 | .99 | .99 [1.09 [1.49 | (- ST, e -:5 ;:3‘91316
(DIP HEADERS) X 2 : = : : : : : " Foosscsss oo N2222 25 et
RIBBON CABLE / i
DIP PLUGS (IDC) 1DPxx - | .95 | .95 175 | — [298 | ST

© COPYRIGHT 1985 JDR MICRODEVICES
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ORDER TOLL FREE

WIRE WRAP PROTOTYPE CARDS

FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

% JOR M udons

PAGE WIRE WRAP WIRE
PRECUT ASSORTMENT
IN ASSORTED COLORS s27.50
100ea: 6.5, 6.0", 6.5, 7.0"
250ea: 2.5”, 4.5", 5.0"
500ea: 3.0", 35", 4.0"
SPOOLS
100 feet $4.30 250 feet $7.25
500 feet $13.25 1000 foet $21.95
Please specify color:
Blue, Black, Yellow or Red

800-538-5000 800-662-6279 (ca)

SWITCHING POWER SUPPLIES

PS-IBM $99.95 k{ﬂ;i'- S
+ FOR IBM PC-XT COMPATIBLE P~ - —_—
+ 130 WATTS =
= +5V @ 15A, +12V @ 4.2A | &Sz
-5V @ 5A, -12V @ .5A L B Y
+ ONE YEAR WARRANTY =
PS-1BM,/150

PS-IBM-150 $129.95
* 150 WATTS

RADIO-ELECTRONICS

e
[&]

« FOR IBM PC-XT COMPATIBLE
*+12@5.2A, +56 @ 16A

*-12 @ .5A.-5 @ .5A

« ONE YEAR WARRANTY

IBM-PR2
IBM

BOTH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRACKET

WITH -5V AND GROUND PLANE ..
AS ABOVE WITH DECODING LAYOUT

BARE - NO FOIL PADS
HORIZONTAL BUS

VERTICAL BUS

SINGLE FOIL PADS PER HOLE

APPLE

BARE - NO FOIL PADS
HORIZONTAL BUS

SINGLE FOIL PADS PER HOLE
FOR APPLE lla AUX SLOT

EMI FILTER

$4.95
* MANUFACTURED AT A
BY CORCOM 2
+ LOW COST L ]
+ FITS LC-HP BELOW |
+ 6 AMP 120,240 VOLT

IBM-PR1
IBM-PR2

.« 8$27.95

Sz PS-100

= 100 WATTS

* SWITCH ON REAR

» FOR USE IN OTHER IBM
TYPE MACHINES

* 90 DAY WARRANTY

$89.95

P100-1
P100-2
P100-3

LC-2 2 CONDUCTOR
P100-4

LC-3 2 CONDUCTOR
LC-HP 3 CONDUCTOR W/STD
FEMALE SOCKET

MUFFIN FANS

3.15" sQ ROTRON
R ETRI
MASUSHITA

PS-130

+ 130 WATTS

+ SWITCH ON REAR

* FOR USE IN OTHER IBM
TYPE MACHINES

* 90 DAY WARRANTY

$99.95

SOCKET-WRAP 1.D.™

« SLIPS OVER WIRE WRAP PINS
« IDENTIFIES PIN NUMBERS ON WRAP

FRAME STYLE
TRANSFORMERS

12.6VACCT 2 AMP
12.6V ACCT 4 AMP
12.6V ACCT 8 AMP
25.2VACCT 2 AMP

PS-A $49.95
* USE TO POWER APPLE TYPE
SYSTEMS
* +5V @ 4A, +12V @ 2.5A
-5V @ .5A, -12V @ .5A
« APPLE POWER CONNECTOR

SIDE OF BOARD
« CAN WRITE ON PLASTIC; SUCHASIC #
PARTH PCK. OF PRICE
IDWRAP 08
IDWRAP 14
IDWRAP 16
IDWRAP 18
IDWRAP 20
IDWRAP 22
IDWRAFP 24
IDWRAP 28
IDWRAP 40
PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)

CAPACITORS
TANTALUM
18V 35 ATud

25PIND-3UB _.
GENDER ~
CHANGERS

PS-3

+ AS USED IN APPLE Ili

« +5V @ 4A, +12V @ 2.5A
-5V @ .25A, -12V @ .30A,

* 15.5" x 4.5" x 2.0", .884 LBS.

$39.95

PS-ASTEC $19.95
+« CAN POWER TWO 5%4" FDDS
«+5V @ 2.5A, 112V @ 2A

-12v@ A
= +5V @ 5A IF +12V IS NOT USED
* 6.3" x4.0" x1.9”, 1LB.

DATARASE EPROM ERASER

+* ERASES TWO EPROMS IN 10 MINUTES
* COMPACT-NO DRAWER
* THIN METAL SHUTTER

PREVENTS UV LIGHT

FROM ESCAPING

$34.95

PS-TDK

* +5V @ 4A, +12V @ 2A
*+12V @ 2.8A, -12V @ .30A
*6.2"x7.4" x 1.7, 1.6 LBS.

a WATT RESISTORS

5% CARBON FILM ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG. OHM
10 PCS samovehn .05 100 PCS same value .02
50 PCS sawwehe .025 1000 PCS same vaha: 015

NEW BOOKS BY
STEVE CIARCIA

BIULD YOUR OWN

Z80 COMPUTER
CIRCUIT CELLAR VOL 1
CIRCUIT CELLAR VOL 2
CIRCUIT CELLAR VOL 3
CIRCUIT CELLAR VOL 4

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP $14.95

OVER 800 PAGES OF DATA SHEETS
ON THE MOST COMMONLY USED
ICs. INCLUDES TTL, CMOS, 74L500,
MEMORY, CPUs, MPU SUPPORT.
AND MUCH MORE!

RESISTOR NETWORKS
10 PIN 9 RESISTOR
8 PIN  7RESISTOR
16 PIN 8 RESISTOR
16 PIN 15 RESISTOR
14 PIN 7 RESISTOR
14 PIN 13 RESISTOR

MONOLITHIC
50V .14 .y 50V
50V .15 474 SOV

ELECTROLYTIC
DIAL AXIAL

IC MASTER ~ $79.85

SPECIALS ON BYPASS CAPACITORS THE INDUSTRY STANDARD

.01 yf CERAMIC DISC 100/55.00
.01 pf MONOLITHIC 100/%10.00
.1 uf CERAMIC DISC 100/5$6.50
.1 uf MONOLITHIC 100/512.50

: 16V
16V . 16V .70
25V 1.45 16V 1.25

COMPUTER GRADE 44,000, 30V 395

WISH SOLDERLESS BREADBOARDS

ISTRIBUTION| TIE TERMINAL | TIE
STRIP(S) POINTS | STRIP(S) |POINTS
.38 x 6.50” | 1 100 —
1.38 x 6.50" — —
3.94 x B.45" 100
5.13 x B.45" 400
6.88 x 9.06" 500
8.25 x 9.45" 700

LITHIUM BATTERY
AS USED IN CLOCK CIRCUITS

g

Ak
i@;

3 VOLT BATTERY
BATTERY HOLDER

BINDING
POSTS

VOLTAGE
5VDC
= 12 VDC
630 6 VDC
1260 12 VDC
1260 24 VDC
1890 48 VDC
2520 120 VAC

CONTACTS

SPST REED

DPDT 2 AMP
GPDT 3 AMP
4PDT 3 AMP
DPDT 3 AMP
4PDT 3 AMP
APDT 3 AMP

NUMBER
WBU-D
WBU-T
WBU-204-3
WBU-204
WBU-206
WBU-208

$3.95
$1.49

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128
800-538-5000 = 800-662-6279 (CA) @ (408) 995-5430
FAX (408) 275-8415 o Telex 171-110

ALL MERCHANDISE 100% GUARANTEED

CIRCLE 265 ON FREE INFORMATION CARD

HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS
Ground and $3.50 tor UPS Air. Orders over 1 Ib. and To“rgtgrl orders may require
additional shipping charges - please contact our sales department for the amount. CA
residents must include applicable sales tax. All merchandise is warranted lor 90 days
unless ofherwise staled. Prices are subject to change withoul notice. We are nol
responsible for typographical errors. We reserve the right o limit quantities and lo
substitute manutacturer, All merchandise subject to prior sale.

© COPYRIGHT 1985 JDR MICRODEVICES




#H DR MICrodeVviCes .owmeres e smio canim
Eel PRINTER BUFFERS Bal 3-WAY SWITCH BONES FLOPPY DISK DRIVES

* FREES COMPUTER FOR OTHER TASKS WHILE = SERIAL OR PARALLEL TEAC
PRI
« STANDALONE DESIGN - WORKS WITH ANY 7 ‘ég:‘,'.ﬁ%‘ﬁ %;“;%Lﬁ:'m;s FD-55B » HeiGHT ps/00 $89.95 s
COMPUTER OR PRINTER TO 1 PRINTER FD-55F : ueigHt ps/auan $99.95
HUGART
SA460 580 TRACK) DS/QUAD

+ ALL MODELS FEATURE PI’IIN'FFAUSE + ALL LINES SWITCHED

ESR'&".E? CAPABILITY. » HIGH I%_LEJS%T;;CC;I'ARV SWITCH
MOUN
SP120P PARALLEL $139.95 » GOLD CONTACTS
+ 64K UPGRADABLE TO 256K * STURDY METAL ENCLOSURE
+ LED INDICATOR SHOWS VOLUME OF DATAIN
BUF

SP120S RS232 SERIAL $159.95
+ 64K UPGRADABLE TO 256K
+ SIX SELECTABLE BAUD RATES FROM

6008 — 19,2008

SP110 PARALLEL $249.95
+ B4K UPGRADABLE TO 512K
* SPOOLS OUTPUT OF UF TO
THREE COMPUTERS
« LED BARGRAPH DISPLAYS AMOUNT
OF DATA IN BUFFER
* RESET FUNCTION CLEARS DATA IN BUFFER
+ REPEAT FUNCTION CAN PRODUCE MULTIPLE
COPIES OF A DOCUMENT

$199.95

TANDON
TM100-2 5% For iBM}?S/DD $99.95

MPI
MPI-B52 5w (FoR 1BM) DS/DD $89.95

SIEMENS 8" DISK DRIVES
FD100-8 ss./pb saso1 equiv $119.00
FD200-8ps/opsassieauv.  $159.00

R
JFORMAT-2 SOFTWARE  $49.95 TANDON TM100-2
SUPPORT FOR QUAD DENSITY DRIVES FROM TALL TREE SYSTEMS

SWITCH-3P CENTRONICS PARALLEL 99.95
SWITCH-35 RS232 SERIAL 99.95

PRINTER
CABLE

DISK DRIVE CABINETS

* DB25 TO 5%" DRIVE ENCLOSURES
CENTRONICS CAB-APPLE APPLE TYPE DRIVE CABINET 5$24.95
+ SHIELDED WITHOUT POWER SUPPLY
CABLE CAB-1FH5 FULL HEIGHT 5% BEIGE DRIVE CABINET $69.95
WITH POWER SUPPLY
CAB-25V5 DUAL SLIMLINE 54" CABINET $49.95

WITH POWER SUPPLY - VERTICAL MOUNT

8 INCH DRIVE ENCLOSURES BY JMR

CAB-25V8 1II:&HUTJ;:L %J#E%NSE !;;}Prw&s t;',?_inénz‘r $209.95
u - AL MOUNT
NASHUA DISKETTE SPECIALS DISKETTE FILE CAB-2FHS DUALFULL HEIGHT 8" DRIVECABINEY  $219.95

WITH POWER SUPPLY - HORIZONTAL

514" SOFT SECTOR
DS/DD WITH HUB RINGS

$9 90 B9Cea 79Cea
BOX OF 10 BULKQTY 50  BULK QTY 250

NASHUA DISKETTES WERE JUDGED T HAVE THE HIGHEST
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES
TESTED, SEE "COMPARING FLOPPY DISKS", BYTE 9-84

$8.95

HOLDS 70 5'%" DISKETTES CAB-25V5 CAB-2FH8

IBM COMPATIBLE KEYBOARDS

DISKETTES IBM STYLE COMPUTER CASE

VALl ATTRACTIVE STEEL CASE, WITH HINGED LID, FITS H
N-MD2F DS/QUAD SOFT SECTOR $34.95 [l * SWITCH CUT-OUT ON SIDE FOR PC/XT STYLE L 55 KEY WITH CAPACE
N-MD2H DS/HIGH DENSITY FOR AT $49.95 [l  FOWERSURRLY @ o ANSION SLOT TANCE TYPE SWITCHES
SION SLOTS "
NASHUA 8" + ALL HARDWARE INCLUDED = %‘;%?PT&”?‘{:‘:“:TL%'EK
H-:g; n S$S/DD SOFT SECTOR :ggg * AUDIBLE CLICK :
- DS/DD SOFT SECTOR i

NASHUA 3.5” ONLY '.l;':f.'f:cm 1BM i

N-3.555 3.5" S5/DD FOR MACINTOSH $32.95 gg;%‘:?:'ifunsonnnn
VERBATIM 54" $59.95 NUMERIC KEYPADS

V-MD1D SS/DD SOFT SECTOR $23.95 5 fsgg ';,33 :Eg;g;gsﬂ
V-MD2D DS/DD SOFT SECTOR $29.95 M AOVED K E Y ROARD LAVOUT

V-MD110D SS/DD 10 SECTOR HARD $23.95

CASE WITH KEYBOARD

FOR APPLE MOTHER-BOARD MODEL KB-1000

+ USER DEFINED / iy

FUNCTION KEYS
* NUMERIC KEYPAD WITH

CURSOR CONTROL
+ CAPS LOCK ~

= AUTO-REPEAT . ,
nvee

POWER STRIPS

= UL APPROVED
« 15A CIRCUIT BREAKER

$12.95

KEYBOARD-AP

+ REPLACEMENT FOR |
APPLE 1| KEYBOARD

« CAPS LOCK KEY

* AUTO-REPEAT

+ ONE KEY ENTRY OF |
BASIC OR CPM COMMANDS

$49.95

IBM-PC
1BM-AT i
APPLE Il 545.00
APPLE lle $45.00
MULTIBUS $86.00

20 MHz DUAL TRACE 35 MHz DUAL TRACE DIGITAL MULTIMETER PEN
OSCILLOSCOPE OSCILLOSCOPE MODEL DPM-1000
MODEL
2000
$389 $492%
-
AUTO RANGING, POLARITY AND DECIMAL!
= BAND WIDTH - DC: TO20 MHz (-3db) « BAND WIDTH - DC: TO 35MHz (-3db) * LARGE 3.5" DISPLAY
AC: 10 Hz TO 20MHZ {-3db} AC: 10 Hz TO 35MHZ (-3db) = DATA HOLD SWITCH FREEZES READING

= SWEEP TIME - .2 ,/SEC TO .5 SEC/DIV « SWEEP TIME - .1 ,/SEC TO .5 SEC/DIV + FAST, AUDIBLE CONTINUITY TEST

ON 20 RANGES ON 21 RANGES « LOW BATTERY INDICATOR
« COMPLETE MANUAL AND HIGH QUALITY * DELAYED TRIGGER - 100 mSEC TO 1 uSEC WITH = OVERLOAD PROTECTION

HOOK-ON PROBES INCLUDED INTENSIFIED AND DELAYED MODES = ONLY 1% x 6% x %"
= INPUT IMPEDANCE: 1 MEG OHM « COMPLETE MANUAL AND 1X-10X COMPENSATED = DC VOLTS 1mV-500V
« TV VIDEO SYNC FILTER HOOK-ON PROBES INCLUDED = AC VOLTS 1mV-500V
+« X-Y AND Z AXIS OPERATION « VARIABLE HOLD OFF FOR * .1 OHM - 2 MEG OHM
* 110/220 VOLT OPERATION VIEWING COMPLEX WAVES * WEIGHS ONLY 2.3 OUNCES
* COMPONENT TESTER +« TV VIDEO SYNC FILTER * LOW PARTS COUNT-CUSTOM BO PIN LSI INSURES
= LP CONSUMPTION - 19 WATTS « TRIGGERING OF CH-A, CH-B, ALTERNATING, RELIABILITY
= BUILT-IN CALIBRATOR LINE OR EXTERNAL = INCLUDES MANUAL, BATTERIES, HARD CASE, AND
* AUTOMATIC OR TRIGGERED TIMEBASE = X-Y AND Z AXIS OPERATION ALLIGATOR CLIP

CALL FOR VOLUME O-UOTES £ COPYRIGHT 1985 JDR MICRODEVICES
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RADIO-ELECTRONICS

ok
(4]

# JDR M' d = 1224 South Bascom Avenue, San Jose, CA 95128
ICrO eVICeS 800-538-5000 ® BOO-662-6279 (CA) ® (408) 995-5430 © FAX (408) 275-8415 & Telex 171-110
IBM COMPATIBLE INTERFACE CARDS UIBE“E“BLE MONITOR DEALS
ALL WITH A ONE YAR WARRANTY

MULTIFUNCTION CARD $129.95

ALL THE FEATURES OF AST'S 6 PACK PLUS AT HALF THE FRICE

«* CLOCK/CALENDAR
+ 0-384K RAM

* SERIAL PORT

* PARALLEL PORT

+ GAME PORT

« SOFTWARE INCLUDED

PRINTER CABLE $9.95 64K RAM UPGRADE 9/57.11

lﬂgglg#l! ! GﬂﬂgﬂlSKIT‘E GOLOR MOI%'RHHE

COLOR GRAPHICS ADAPTOR $99.95 MODEL MODEL SC-100 MODEL DM-2168
FULLY COMPATIBLE WITH IBM COLOR CARD + 18 MHx BAND \mb‘m + TOP RATED FOR APPLE + PERFECT COSMETIC MATCH
+ 4 VIDEO INTERFACES: RGB, « 640 x 262 PIXEL RESOLUTION +« 13" COMPOSITE VIDED FOR IBM PC
COMPOSITE COLOR, HI-RES + 18 COLORS WITH INTENSITY + RESOLUTION: 280H x 300V« IBM COMPATIBLE TTL INPUT
COMPOSITE MONOCHROME, CONTROL * INTERNAL AUDIO AMPLIFIER + 12" NON-GLARE SCREEN
CONNECTOR FOR RF MODULATOR * 12" BLACK MATRIX +« ONE YEAR WARRANTY * P39 GREEN PHOSPHOR
« COLOR GRAPHICS MODE: 320 x 200 « IBM AND LOTUS COMPATIBLE + HI-RES 22 MHz BAND WIDTH
= MONO GRAPHICS MODE: 640 x 200
# LIGHT PEN INTERFACE CABLE FOR IBM $15.85
MONOCHROME GRAPHICS CARD $129.95 $239 95 $‘| 69.95 $99 95
FULLY COMPATIBLE WITH IBM MONOCHROME ADAPTOR AND L » L}

HERCULES GRAPHICS CARD

DISK DRIVES
FOR APPLE COMPUTERS

_ BAL-525
$99.95

+ %2 HEIGHT-ALPS MECHANISM
+ 100% APPLE COMPATIBLE

MONITOR STAND

TILTS AND SWIVELS

* LOTUS COMPATIBLE
+ TEXT MODE: B0 x 25
+ GRAPHICS MODE: 720 x 348

+ PARALLEL PRINTER INTERFACE
+ OPTIONAL SERIAL PORT

FLOPPY DISK DRIVE ADAPTOR

$59.95

+INTERFACES UPTO FOURSTANDARD

PC FULL 1 YEAR WARRANTY
- INCLUDES CABLE FORTWO | APPLE GOMPATIBLE E
il P INTERFACE CARDS

BAL-500
1200 BAUD INTERNAL MODEM FOR IBM EIRAM RBRMNAE A0 _ $129.95

J'NCLUDES PC TALK HJ’ COMMUN!CA TIONS SOFTWARE (s * TEAC MECHANISM- DIRECT DRIVE
- ] + HAYES COMPATIBLE ' L FULL 1 VEAR WARRANTY.
» AUTO DIAL/AUTO ANSWER =
+ AUTO RE-DIAL ON BUSY 4 y MODEL
+ INCLUDES SERIAL PORT! 2 - '?525

+ ONE YEAR WARRANTY I : J .
EASYDATA-12B  $185 e e ! P-135
" STANDARD 27:x SERIES EPROM $F1 29.95

* EASY.TO USE MENU-DRIVEN + FULL HT. SHUGART MECHANISM
+ DIRECT REPLACEMENT FOR APPLE
D

ISK I
* SIX MONTH WARRANTY

SOFTWARE INCLUDED

+ MENU SELECTION FOR 2716, 2732,
27327, 2764 & 27128

* HIGH SPEED WRITE ALGORITHM

+ LED INDICATORS FOR ACTIVITY

= NO EXTERNAL POWER SUPPLY
REQUIRED

+ ONE YEAR WARRANTY

FOR
A APPLE lic

iy AD-3C
T T $139.95

* 100% APPLE llc COMPATIBLE,

READY TO PLUG IN W/ SHIELDED

CABLE & MOLDED 19 PIN CONNECTOR
+ FAST, RELIABLE SLIMLINE

DIRECT DRIVE
* 51X MONTH WARRANTY

. FOR
e MACINTOSH
: MAC 535
y $299.95
+ 3.5” ADD-ON DISK DRIVE
+ 100% MACINTOSH COMPATIBLE

* SINGLE SIDED 400K BYTE STORAGE
+ HIGH RELIABILITY DRIVE FEATURES
AUTO-EJECT MECHANISM

INCLUDES ASCII PRO-EZ SOFTWARE (A $100 VALUE IN ITSELF)

+ FCC APPROVED + AUTO DIAL/AUTO ANSWER
+ BELL SYSTEMS 103 COMPATIBLE « DIRECT CONNECT
« INCLUDES AC ADAPTOR

$14.95

CABLE FOR APPLE llc

16K RAMCARD $38.85

= FULL TWO YEAR WARRANTY

+ EXPAND YOUR 48K APPLE TO 64K

+ USE IN PLACE OF APPLE
LANGUAGE CARD

BARE PC CARD W/ INSTRUCTIONS  $8.85

0 gg

IC TEST CARD $90.85

100 CP3 ESPRIT PRINTER

$149.95

+ 9 x 9 DOT MATRIX + BO COLUMN g + FULL ONE YEAR WARRANTY
#1100 CPS - BIDIAECTIONAL : PARALLEL AND SERIAL INTERFACES O AN ICOMMON ORIE
= FRICTION AND TRACTOR FEED = 8 CHARACTER SETS AND GRAPHICS « DISPLAYS PAS: R F.
+ PROPORTIONAL SPACING L AL EAIL DISK nll!f IBII:JESS 3 .
CABLE TO IBM PC $9.95 + TESTS: 4000 SERIES CMOS DISK CONTROLLER CAR $49.95
74HC SERIES CMOS APPLE llc ADAPTOR CABLE $19.95

T400; 74LS, T4L, 74H, 745,
SOME PROMS AND RAMS

ADAPTS STANDARD APPLE DRIVES
FOR USE WITH APPLE lic

$189.95

SPACE SAVING DESIGN CLOSE-OUT SPECIAL
STACK BETWEEN COMPUTER AND MONITOR WHILE SUPPLY LASTS

+ QUIET, RELIABLE ': HEIGHT DRIVES
+ TOTAL STORAGE CAPACITY: 286K BYTES

FD-55B DS/DD 89.95 : ;ﬂ:ﬁ‘)ﬁfég‘i{c\tﬁ?ﬁgﬁab .- . -
FD-55F Ds/auap $99.85 INCLUDES CONTROLLER AND DOS 3.3 WITH DISK UTILITIES
ALL MERCHANDISE 100% GUARANTEED

CIRCLE 267 ON FREE INFORMATION CARD

REPLACEMENT RIBBON CARTRIDGE SZ-44 $11.95

COMRENX CR-1000 DUAL SLIMLINE DISK DRIVE
FOR APPLE COMPUTERS

© COPYRIGHT 1985 JDR MICRODEVICES



C ORPORATI ON AK, Puerto Rico — 218-881-8674  Telox — 62827914 TWX — 9103508982 DIGI KEY CORP

Liisirie 7 //1-800-344-4539
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Commodore’ Accessories »»»+ APPLE" Accessories « « » » » IBM’ Accessories

Ffffgl%ﬂz%ﬂmr JAMECO's APPLE* Compatible IBM PC/XT Compatible
Commodore 64 JEER gﬁgﬁf“ﬁ‘;";, JEEE &m‘mﬁ JRIER 20-Column pls 64 _RKeyboard o
The JE232CM allows of standard serial RS232 . (| 1li LLL LT g

connection
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
lwill:llllkhﬂlhl inversion of the 4 control lines. Com-
plate i and instructions

+ Plugs into User Port * Provides Standard RS232 signal
levels - Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JE2G2CM I e N $39:95

VOICE SYNTHESIZER Ja
FOR COMMODORE VIC-20 AND C-64

7

IBM-5151 (squnvaient to Keytronica™ 5151+ + + + 5129‘95

" 128KRAM Card A
rrm el For ool n :"d . m'::_f Additional Add-Ons Available!

Plug-In — Talking in Minutes! e e s eadE Sa st | MEMORY EXPANSION KITS
JES520CM................899.95 “ BB R P i o S5 M IBM PC, PC XT and Compatibles
TRS-80 Accessories - ExpandioR

3 install |ui ingsert the § - G4K Fb\’ﬁ chm in the provided sockets and sel
the 2 groups of swiches. Convrskan documentation inciudes,

B A Applawrance Diagnostic Disk Controller Card IBMB
MP! 5%" DISK DRIVE | 8 FROMETELS oo Abple T and T 4K (Nine 200ns 64K RAMS). ... ... $9.95
Use s 0 second disK drive = Single- ] :‘;ﬁ!;?;n‘vé:‘lada.gﬁrr ok pn sswuranceimacnace & 1 IEM PC AT
sidad + S-nglo!aaublu density + Full- E 1285 Ms and documertation
\ haight drive » 48 TF1 - Documentation it 1 S con e
included + Weight: 37 Ibs pn IBM128K (Nine 250ns 128K RAMSs). .. .. $79.95
MPISTS.................. $89.95 ﬂm{s FoParaIIeII Fl"rlrﬁler Card IBM PCXT Equivalent
EXPAND TRS-80 MEMORY 1 ko ot Pt .m.&?‘!mﬂ’.’. o ey 130 Watt Power Supply
pop raphica privters The o hilty compat| h Appie CI
A TRS-80 MODEL I, “'m o &"-ﬁ«"‘\‘m" A2 Ot v o sthr v e bt URGRAUE YOUR £CJ
FAME 87 Godl emation Iof comeraton Midel T0-{81 saulnes G Ea 9 R e i Lo Jov BNC o £ nacksnm: » Input: 110V & 60Hz » Oulpul: +5Y0C @ 154, ~5VDC 8
i Ao SR A B R Ch s - Tt e s | QA 112100 @42, 12V 8054  Plug compalible
rpions L HERB0I (PRI s A ssa9s | (owcos” RN e G “’$1 19.95
TRS-16K3 200ns (Model Ill)..........$6.29 - = ETe ety o)
% b TIPS Parallel/Serial Buffer Card O COR X
TRS-16K4 25005 (Model 1), .. ... ... ssias | [ PROMETHIUS Por Appie I I+ and 7 Pr e Mod
TRS-80 COLOR AND COLOR i L I i ometheus Nodems
mﬁtml‘nw«m cﬂ&fn‘r"&n&ﬂﬂ&”ﬁ“tﬁﬁi' B4R JEBA0 (above) Parubel Cartl neeced for aparation The JEBSS included & standard The ProModem 1200B/85 is a 1200/300 baud modem
Computers with 0, E, ET F and NG Cireult boards 1 32K Alsa conves ’uﬁ?-'&"!ﬂi".".‘.“.‘«’;'m“‘? ol itk ‘?.E:‘éﬁ.“ﬁz‘:‘r‘. bl card which plugs into IBM PC and XT. Provides a third
m “ag’?mu mp‘dv‘l’l‘:? E4%. Flex DOS or 05-0 required 1o uhllze Complete witn Wayr |a.B] serial Comport. Twa versions available: 1200B (without
TRSIBHEDT S e e I o o $11.95 ‘Em (P/S Buffer).......... beteriiieninn ek [Eane i R ol Gl
Update! TRS-80 MODEL IV, 4P Update! Fom o s
am:.mm-@;m?mw:%?a*zgrn::sm?.sx' EPROM PROGRAMMERS b L bR £ T
& i {with MITE Software). . . . . {
el JE670 GANG EPROM PROGRAMMER sk 7o 512K (E)EPROMS
pands Model IV from 16K-64K or Model
& 4P from BAKAZBK (w/Mem nuq “s11.95 (LA FEETO 'eA senc oo rog o g peogebin lﬂu I,Gl DISK DRIVES
TRS-BAK-2PAL  Expanda Model V (wiBlack & “ EoRERENY ,,,‘;,"‘;3‘:::},’3',;; femachens 'b
o) trom EAK Jo 1200+ . . - $29.95  Brogram capacy of 10 EPROMS at cne me. Status in- con‘lP ’

* TRS-80 Model 100 - NEC - Oilwﬂ‘l

+ Fully automstic Blank-testng. Programming and Margn-
Easy (o matad moduse mun: ricﬂlmlnt BOCKOE INCreasng memory in BK \esting EPAOMs.

increments Compiole with and documentation for nstahation Fully sutomatic against Master. both atter Fro-
MI0OIK . rneesid e $3095 en W B e e s A sogarios
3 for $99.95 st B
NECBKR (NEC PC-5201A & Olivetti M10). . m s3'9 .95 ] ““““““ R TS Marioa Fares Toulos, Documentation
or' for $99.95 T S —— Incliided,

n;w: NEW! TANDY 200 NEW! NEW! i VAR L SR S BT AR R e e ant i s | RFDAB0.  (Remex 4" DS full-ht). . . . . § 79.95

? y b JEB70 GANG (EJEPRCM PROGRAMMER (Assomtsed snd Testeat linchies [ G1EA Modulal, . . . 5$695.00 FD55B (Teac 5% DS hall-ht). . . . .. $119.95
In 24K plote se for JEBT0 JUMPER MODULES "G SERIES |FER50NA|'._rrﬂv m Farial Lsing — New AAF3 To Bo Aercunced SA455 (Shugart 5%° DS hall-ht). . . . $109.95
M20OR  (Tandy 200 Expansion). ... .., $149.95 oa. — — | TM100-2 (mandon 54" DS full-ht). . . . . $129.95

or 2 for $274.95

PROMETHEUS MODEMS

5%" DISK DRIVE ENCLOSURES
Complete with power supply, switch, power cord,
fuseholder and connectors

Intelligent 300/1200 DDE-1FH  iouses 1 ful-ht 547 forey crvel .« § 69.85
o Baud Modem with Real DO N a2 oV ..$ 79.95
- Time Clock/Calendar _HDDE-1FH pioisss 1 nars o« « - <+ - . $219.95

General Application Keyboards

The ProModem™ is a Bell 2124 (300/1200) intelligent

stand-alone modem - Hayes command set compatible

plus an additional extended command set « Shown with Mitsumi 54-Key

alphanumeric display option R:‘II ar;lucudad . v

-Furpose il

PM1200 RS-232 Stand-Alone Unit. . . . . . $299.95 ATION  The JEBEA EPROM Pregrarmor smisates are trcgrams wanus .5t werd EFROMS frem 0K 1o b4% st memary |- Keyboard l !
OPTIONS FOR ProModem 1200 Cle L Airaat dapluved i Comaman e Kl < M 1 1S, SOV O - ete TS LA B T s WS,

PM-COM |hus‘wnmmmuzlll>xmwl ......... 579 EGH-R EPROM Programmer iAssamted & Tested] finchuces JM 184 Modulels « .+ .+ .« .8 + SPST keyswitches - 20 pin ribbon cable connection

PM-OP  (Optons Processort. « . v« s s « s sss s isss TN R A O et = e r— e PP « Low profile keys - Features: cursor controls, control,

PMO-64K (Crtons Prociessar Memary — 84K], 0t Pt 8 b ey o X caps (lock), funclion, enter and shift keys - Color ihey-

PM-ALP  {Alchanumeric DViayl. .« « «« + o« s s oo e« Canm ey Wbl RinoktTcl e Sizegl L2

4-ARS Communication Program (v PP T ANW o W
{incl. Cptians Processa, JESE4.CP CABLE Cible e WIEFR s UBOHARY Progrémits & Wil e | L e e e e e ks e th b $14.95

e vy et
eyl e
b4 Do

74
ASCIl
Cherry
Keyboard ¥
+ 7-bit paraliel ASCIl « Full Upper Case, Full Lower Case
except |, m, n, o and p. + Cursor keypad + SPST mechani-

cal keyswilches + 26-pin header connector - Color: white
+ Size: 18'L x 6% "W x 1% "H - Spec included

Bl Bk A Jameco’s New 1986 Catalog!

KB8201...... i ;|
0073 leq ol Bk A‘mkcw T Filled with New Products, Reduced Pricing 2 (1700 evallasiol 31855
Ealded ol ot i i A bl RS A and Valuable Pin-out Data.
depign Indcrmabon on intel's RAMe. DAV EPROMs. E an
hermcnes 1880 pazes) Send S1 Postage for FREE 1986 Jameco Catalng!
230843 Imﬂﬂlemmn;” Hndbk. (1083/84) $19.95 end $ > L ! 8 Chips - 21 Minutes

Components
Contans Duta Sheets ona ol lefs Mcroprecessort § pachernia —

2 whwmos (2575 pages !lummﬁ:q’;‘w U‘S“mﬂlmh‘ < el m-::’%e“msmm Spec Shoets - 30¢ sach o Z
m.‘?ﬁm“*’“"'“‘ S | o sosodiressed amvelop 15 eceirs s Monthy Soles Py - PREE 1o 1o C1oe % Q
B s SR T o ot . 5
s ’é%’ﬁ'cuc';c;m" ‘Sosed Mera CMDS tamity T _ E nAT a |p " i =
wocos|_AMECO "™Viar| | mmissrenzemnmee | =

. Sm-ll conductive foam Imur allmlr\nh:a static bulld-up. Bulll -in m

MUFB0 (SPN3-15-2482) b s E L ECTRO N | CS salety lock fo prevent UY exposure. Compact — only 9.00°L x ju o)
Howard fndusiries (4.68°a, 60ciml. . . . $9.95 3.70°W x 260°H. Camplete with holding tray for & chips. =
SU2C7 Reverse Fiow 1355 SHOREWAY ROAD, BELMONT, CA 94002 DE-4  UV-EPROMEraser. ... .. $74.95 &
EGAG Rofron (3,125 sq,, 32ahM. . . . . $9.95 | /s PHONE ORDERS WELCOME — (415) 592-8097 — Telex: 176043 | UVS-11EL Replacement Bulb. . ....... $16.95 o
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THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE

== -

DEVICED
PERSONAL DEFENSE AND PROPERTY PROTECTION

|=d UTILIZE SPACE AGE TECHNOLOGY
EEUTI?EJHESE DEVICES CAN BE HAZARDGUS AND MAY SOON

ILL!

I\ POCKET PAIN FIELD GENERATOR — IPG50
Assembled.. . :
IPG5.. Plan $8.00 IPG5K..... Kit/Plans..... $44.50)

(0] PHASOR PAIN FIELD CROWD CONTROLLER — PPF1 0
Assembled. $250.00

3] PPE1 Plans  $15.00 PPFIK  KiUPians . $175.00

L BLASTER - Provides aplasma Uischar‘ge capable of puncturing

a can. Produces a 100,000 WATT

BLSIOF S S ASSEMBLED 9.50

BLS1 . PLANS . $10.00 BLS1K ,.KTI/PLANS . .359.50

PLASMA STUN GUN - - Very intimidating and affective 5to 10

feet 100,000 VOLTS

ITM10 9.50
ITM1 .. PLANS . .$10.00 ITMIK . KIT/PLANS . 559 50
Free RUBY LASERRAY GUN — Intense visible red beam burns and

holster welds hardest of melals. MAY BE HAZARDOUS
RUBS3AIl Parts Available for Completin, Device$20.00
with ﬁ CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
(- ducesacontinuousbeamofhighenergy. MAY BEHAZARDOUS.
purchase. P Lcs Al t:résE A n}gm{ec ﬁ;‘ Como,%iel'lng Dav.‘cg .bg.ao .foo
- VISIBLE RLIGH produces intense red beam for

n sighting. spotting, etc. Hand held complete
LGU3 Plans..$10.00 (Kit & A bled Units A

it -
LY IR PULSED LASER RIFLE — Produces 15-30 watt infra- red
pulses at 200-2000 per sec
LRG3 ... All Parts & Diodes Available ..510.00
BEGINNERS LOW POWER VISIBLE LASER — Choice of
red, yellow, green —provides an lent source of monock

light.
» The ultimate non-lethal defense LHC2 .. ... .Plans. .. §5.00 LHC2K Kit.........$34.50
SNOOPER PHONE — Allows user o call his premises and listen

STUNGUN

weapon. :
+ In five seconds can immobilize your o e S I e $89.50 -
i SNP2.. . ..Plans . .. $9.00 SNP2K . Plans/Kit .. $59.50 H W h‘r
a“aCker avan through hea\ry Clmhmg' LONG RANGE WIRELESS MIKE — Miniature device clearly 0 tO e

+ Discharges over forty thousand volts
of electricity from a nine volt nickel-
cadmium battery.

+ $49.95, Mass 5% sales tax, $3.00
shipping and handling.

8“0 225 5800 PwMS, Blans .. $10.00 PWMSK..Kit.$139.50 Wlth CAancete.
1- - -

transmits well over one mile. Super sensitive, powerful

MFT1...... Plans........7.00 MFT1K.... Plans/Kit.... $49.50 Wiﬂl Some()ne

WIRELESS TELEPHONE TRANSMITTER — Transmits both

sides of phone conversation over one mile, shuls off automalically.
VWPMS5___Plans... $8.00 VWPMSK _ Plans/Kit.$39.50 wno S g

PWM5—LONG RANGE SUPER EAR WITH WIRELESS

<—=-—xCcOm®n

PWMS0 ... Assembled and Tested ....... $169.50
Our phone is open for orders anytime. Technicians are available 9-11

a.m., Mon-Thurs for those needing assistance or information. Send

: 51,00 for cataiog of hundreds more similar devices. Send check, cash, Learning to live with
Cameo Enterprises, Inc. MO, Visa, MC. COD to: INFORMATION UNLIMITED cancer is no casy task. Learning
DEPTRB .P 0. Box 716. Amherst. N H. 03031 Tel® 603-673-4730 i 3 7 e k-
P.O. Box 63, Accord, MA 02018 to live with someone else’s
s 2 ! CIRCLE 72 ON FREE INFORMATION CARD
CIRCLE 279 ON FREE INFORMATION CARD ( \ cancer ¢an be even more
] dlfﬁCUll.
Now! A triple output Nobody knows better than
lab power supply we do how much help and
understanding is needed. That's
fOl‘ $129. 95 why our service and
“4—!—‘!-‘—.4 L hacr s =
rehabilitation programs
emphasize the whole family, not
5 : just the cancer patient.
== I E e ET : : We run local programs with
CRAMBLER PARTS For §129.95, this lab quality power supply volunteers who are recovered
DES P x gives you 3 completely isolated outputs: two e B b e e
We stock the exact parts and PC Board for Radio : fixed 5 cancer patients, or whose lives
Electronic’s February Article on building your own variaole 1.5-20 VDC at 0.5 amp and a fix have been touched by family
Cable TV Descrambler. VDC at 1 amp — the same as the $300 units. 5 - Y 3
#701 PARTS PACKAGE ........ §29.95 The MFJ-4002 Is American made and design- members or friends with cancer.
Includes all the original resistors, capacitors, diodes, ed for heavy duty use. That's what makes us one of the
transistors, integrated circuits coils and IF trans- You'll get plenty of voltage and current for largest, best-motivated and
formers (BKAN-K5552AXX). your analog and digital circults. It's ideal for most caring of any health
#702 PC BOARD................... $12.95 - education, circult design, development, test- SbedLIg O e
Original etched & drilled silk-screened PC Board used ing, quality control and production. organization in the country. :
in the article. You can connect the outputs In serles or paral- Among our regular services
#704 AC ADAPTOR.............. $12.95 Iditmr hitﬁh?fd‘mlll_‘agﬁ or cfl"etmlll It's Shﬂ? ?If' we provide information and
(14 volts DC @ 285MA) cuit protected, has excellent line regulation R R
Both #701 & #702 $39.00 (typically 0.01%/V) and load regulation (typi- gfmq‘{.rft‘t [f} p_‘m(‘_mh, ‘1!1_‘1 d,“‘“
f i el e S AN : cally 0.1%). Two large precision meters accu- familics, transport patients to
FREE! Reprint of Radlo Elscironlcs Artich rately monitor voltage and current. It's well and from treatment,supply home
on Bullding Your E:"I Cable TV Descrambler with ﬂﬁsigne(li an? ruggedly CUII';ST.H:Ctﬂd with hEaV); care items and assist DZIUCI][S in
parchase. guage aluminum so you'll get many years o i B erada it
Add $4.00 Postage & Handling trouble free service. 12 x 3 x 6 inches. 110 VAC heit I(T!Elf = [f‘) L\ u\ d}}_ 11?&.
: with 3 wire safety plug. Life 1? what concerns usl,
The life of cancer patients. The
S Tl e 800-647-1800 lives of their famii}cs So you
Z 1-800-227 8529 (Orders Only) Order from MFJ and try It. If not delighted, GRSl
Q 1-617-339-5372 (Information) return within 30 days for refund (less shipping). can see we are even more than
= One year uncondltional guarantee. the research organization we are
3 J 5 m Order today. Call TOLL FREE B00-647-1800. so well known to be.
i Charge VISA, MC or mall check, money order. N ¢
O ELECTBO“ICS; Iﬂc- MFJ Enterprises, Inc. . = onc e
e S oIBaY 800 921 Loulsville Road cancer alone.
O] =y
c | B  Mansfield, MA 02048 \ Starkville, MS 30759 ) AMERICAN CANCER SOCIETY®
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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

TY-238 COLOR LIGHT CONTROLLER

Ax m rewule of the sdvenced techaalogy, This unit cen comerel
warious colorful light Eulbs, the virusl effect of which i moat
Tuitabie in places (/e 3t home party, deco, rlectranss game centre
and alsa in fightings for sdvertisement.  Total output power o
2000W (1000W/Ch | which mesns that it cam contrel 30 pieces
of 100W or 600 paces of BW color Ight which it encugh for
Ot gt

Audio wposl i devided inio hgh, middie snd low trequeney

TY47 SUPERIOR ELECTRONIC ROULETTE TR-100 0-15V 2 AMP.
* REGULATED POWER SUPPLY KIT
» EIEe T ————
.
*
-
*
*
-
-
*
Thit & & profemicnal power wupply £1. Output voltsgs schustable from O1SVOC Output cutment s can be
- Kimited 1o fwe rangs mctaon swch as 200mA and ZA  An sisborated profection Tyitem i drigned 1o gae out
Thia roulaite smploys three CMOS IC 0 drive thirtyss LEDS # bawgeng 1ound and 3 (lashing LED warning will sppedr mhven 0ulpul wa ower iosded o short creuited Hgh
It inciudes wound ffect ciroult and sviomatic power onlofl g utability and ratistulity resuiting from emoloying 3 high quality voltage regulator IC The frent pansl of the power
wentch festure can be comparsble 1o resl Poulette 11 b sapply (s warll desgned with output termanaly, an/of] switch, vitage sduning esntrol, jumbo size mater far reaciog
skmpl in conutruction and sary 1o build, Both AMPLand VOLTL Al with a vo/t/amp switch o el an curient limit sevwes smitch K1 cormms with retined
* Dekuxe colour face panal is fres of charge. L metsl esse, piver ealoe with 1and brushed froni panel, all ectronic parts, pc board, 17 jumbe siee mater trans-
. $1082 foemer, ceuit duagram snd intruetions.
A £ 3 K 35950 Assernbled with terted 36950
NN e ol o ol 30 o3 e o e ol o e ot ool e et oo oo
SM-100 DIGITAL F -
COUNTER TA-2400A ELECTRONIC ECHO AND REVERBERATION AMPLIFIER
L ]
* v
»
*
™
*
- This unit combines the mast sdvanced computer ¥ LS 1 techaigus sath high auality Japan made C
18 11 hat the following FEATURES
» 11 can generate wariGws refietion and reverberation effect sach 8t that in valiey and muse hell 11 hes & 3 seetien
SME100 iy s ool swiy-opiratee Rital (recRiney SouteE wifect control which inchudes reverberstion cantrol, delay cantrol snd depth control
Tid glaana 51, puil| b sectorsced LB insoprasedt - clreidt Al unds of infisid ssund sifect can be obtained by kilful use of the conmrol 1t hay LED ditplay 10 show
e e, thu, eireuit strurare o reliable, SM-100 can gwve you
Up 19 B digits of ressiution fer s wite freguency rasgr of 10HE 988
1o 1S0MMr  Besdes, & mamorie syiiem o svsilable, e leit -
e 4 o e M on e el s e = e O S S EE S S S S S S EE S S S SSEESESSSSSSE
o e cbbervation
Input sensityty *

KHE range 10H: — 10MHe SO0mVrms
i range TMHZ — 150MHz 40m¥rm
Ruiponss tene 02 e

Mok Hold the L input tpnel

Pover sty DCEY Batiery or DCIV Z50MA Adantor
Avsembiod with tested 00

DT R IR IR BORY TR TN TR SR )

EMAS 4% HIPRECIBION D, P. M.

A% digit, sach with & laege red LED mdication of 06"
Auto-flash whenever it iy overloaded,
Range! DC ewrrent + 1uA - = 204

DC veltsge + 1mV — ¢+ 2000V
Sustility. DE £ 0.025% 4 2 digit
Powsr supply: DE 5—6V 200mA
Suw 4 68 W) % 3 1/47 (D] % 1 34" (H)
Various fusctions e availabie. output termiasl of BCO.
BUSY, STROBE ste, which sre wuitsbie for weeking with
mierocamguter
Temperaturs Compeniated Fagulater of 100pem/ 'C i smp
loyed 59 10 Wit this wnit's mebality.
The mermory syitem can hold the latest reading, for the con
wensrice of comparinon and obmrvanon
Kiv $3800  Amembied with tested

IO

# F B B #F B B R F R R RS FEF SRR RN

TY-46 20 STEPS BAR/DOT AUDIO LEVEL DISPLAY KIT

EEEEE RS

This new cuigned sudio level disiay NI o Uling § few e
wwed cirewit from Nanonsl Semeondustor 15 dewe 20 paces
of oo LE fgreen, yeilow and red) on ssch chemnel |t
provides Two types of dapley methods for selection ber’ or ‘dor’
The display renge i from 57dB w 0S8 Kit i good for any
srpllier from 2 watts 1o 200W! Powsr supply requines 12VAC
e DC. 5, it 4 grest for cars ae walll Kit comes wih printed
twcuit board, sl LED's siectrons componants, wwitches snd
silk xrwen printed professional front panst

L 53498

I e R I R N R I

14 drwe 3 growns of fight, i1 has sspenete sensitive controlier
(2} “Chaning™ maodde.
Electronie cireult suiamaticaily canirels 3 proups of solor
light in sequentisl ON and OF F; #isa it hat 8 seed contralier,
Build ane of thes light controlier oday snd smjoy watching
yeur v Geeat for school prajectil all slestionic pacts,
matal case, prededied pe bosrd and inaructions are come
withlthe kit
Kir. :

e B65.00  Assenbled with tested . §75.00

TA-JZIA HIOH QUALITY
J0W + JOW STERED
AMPLIFIER

This smpiifer smploys rewly designed symmetricsl cutaut cirouit
which uses hgh effciency Dadlington transisior, % it has good
efficiency and wweefient characterisiic.  Tha driver transstor
wall naver owerhest. 1t ks easy to Build and na alignment i
requined.

This speciaily desgned pre ampliler inchodes 2 profesvons GRAPH EQUALIZER TONE convol system and hat o
pain of ¢ 1260 Frequency response extends from SHI 10 J0KHZ, 50 even in bad Mitening cande0n | can improve
weell [0 CBN Becent inpu1 from varwos mgnetic canicge, record deck and fumes, (13 cutpul can Be connected 1o atl
Rinds of powr am)
Aussmibied with teied

39000

TA-2000
STERED SIMULATOR

JTERAC  JumULATOR

-

Vasbis mate

You can own 8 STERED TV from today! This vmelator Wece deign of uling the moit sdvanceabie momo
poined LS| 11 produces s juperm: snaiog 1mereo elect wnce the LS 1 o eouslied 10 80 por, of LOW NOISE FET
B TRANSISTOR  The mmuisior can sven Relp you 10 eomate your 1elevisen (rom 8 soomal ane to 2 ipecas one
with & HiFi STERED functia. Dur wmulator s 5o spol<able 10 any o ‘mans surces’ in convertag it 1o
ANALOG STERED. Undoubtediy, if i1 the mos: sdvenced equ-pment for ewery tamaity, widie i vhould contibute
b vour Intening pleamare

Epecelications

Freguency Responm. 10H2-30KH!
Segnal-10-noie rato) B00B (LH C | S64BIARHE)
Distortion iBoth oh | 0.1%

gt St ces: Hagh Input Impedanes. AM tuner, Mano conet e Low imosdencs Rade, TV, VCR
Power Consumption. BWA 110V

Assemaed wnrh 1eited 5300

WE CAN SUPPLY METAL CABINETS AND
POWER TRANSFORMERS FOR OUR KITS!
PLEASE REFER TO OUR CATALOG.

8 8 9 % 0 0 8 8 O 98 & 0 & O O 0O S O OO OO SO O O S OO O8O0 0000 SO S PSSO S O N e S 080 80D

Pooeer Output. J0W + 30W (B chm)
Total Harmone distertion: Lest then D.1% between 100H:
& 10KH:

Pre amplitier
Input) Semmterity ImV at 47K RIAA o Mec Equalaed
120mV at 47K TAPE, TUNER
S/N Rario: B0dB
Output Impedance: 48 ohm
Power Voltage DC 30-50V

AV 2236V x 2 3A
i 52400

The Bew Kt for
Hi-Fi Baginnar!

FEss s s se s s

TA-BOZ 30W + BOW PURE DCSTEREQ POWER AMPLIFIER

This powss smplifsr empicys purs OC mirroe circuit and
several current suanlie, 50 it has high ability. No AG by.
et capacitor it inchded in feedback netwark, 30 frequency
repone i1 extendsd 10 DC and there i na phase diniaran,
1t can repeoduce high level bas faithiully.

It uses FET ditfermiial bnput to imorove S/N ratio and input
Imgadance

1t in compatiile with all kinds of prasmglifier

It has & multipurpote protestion syrem, inchuding high sansi
tive OC output protection cireull, high seed cutput shari-
wircult, overload Brotection, and B0 Jutomatic Tempsrature
cuntral sysiem. it ean protect the laudspeakens and amolifr
sgainat demage,

Ein - 33095

TA-Z000 LOW TIM DC STERED PRE-AMP KIT

from O.100KH: 0 5 Added festures ke tone delest and
foudnem conno! vou tallor yeat awn Trequency weples 1
wlaminate powes s tustonet
Soect emaom

© THOITIM lew than 008%
*  Freguency ressonse DC 1o 100KH: 50
° RIAA devistion 2.0 248

SN rato better than TOS

Serutwity. phone 2my 47Ka Aus 100mY 100K 2
Output Lewel 13V
Max cutput 15V

Tanecontvrols Daws + 108 SOMr
Treble 2 1008 @ 15M2
* Powar wpply 4 24VDC PO SA

11 it compstibie with amy power ampilfier wheeh maese by out
company ch s TABOZ, TA 477, TA 10004
Kit 144

TERMS:

Min order: $10.00

Charge card order: $20.00

NO C. 0. D. ! Cashier's check, phone orders accept.
Calif. Res Add 6.5% Sales Tax.

Prices are subject to change without notice.

All merchandises are subject to prior sale.
Shipping & Handling: Inside L. A. 5% of total
order, (Min 1.50) . Outside L A. 10% of total
order, (Min 2.50) . Outside U.S.A. 209 of total
order, (Min 5.00) .

visA®

MARK V ELECTRONICS INC,
248E. Main Street,

Suite 100,

Alhambra, CA91801

For information (818} 282—1130
For orders, (818) 282—1196
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RADIO-ELECTRONICS

-
w
[=-]

SPA RTAN Electronics Inc

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

JERROLD LCC-58 CONVERTER

JERROLD LCC-91 remote 104 .95
PHILIPE CV-1000 CONVERTER
W/VOLUME CONTROL 169.95
PHILIPS CTC9R CONVERTER 129.95
WINEGUARD
ANTENNA ROTOR WR-5000 69.95
DA-8150 VHF-UHF AMP 45.95
BC-7820 4-SET BOOSTER 49.95
TUSA
CVU-40 BLOCK CONVERTER 28195
CVU-1000 BLOCK CONV. 38.95
COAX CABLE 59U 500 35.00
ROTOR CABLE 20/4 500° 35.00
BECKMAN
DM-10 §$39 DM-45 $89
DM-20 65  DM-73 63
DM-25 79  DM-77 75
DM-40 69  CM-20 129
TRIPLETT
PN 3400 $122  PINSO 359
3500 108 B30NA 169
3550A 79

B&K
P/IN 820 $170  P/N 3300 $339
2802 47 111
2815 140 116 64

2816 128 1042 19
1045 336

POCKET TECHNOLOGY, INC.
LogicScope 136

w' Probes 5599

w0 Probes 5499
R5232 TRANSMISSION LINE TESTER
All 25 signal knes accessible Duel color LEDS (red
green) Jumpers and case inci $169.95

PHILIPS ECG SEMICONDUCTORS
We have a complete line of ECG replacement semicon-
dictors for all your electronic needs

—DISCOUNT PRICES—

ECG (EQUIV) 1155 §4.95

ECG (EQUIV] 123 59

ECG (EQUIV) 4016 9

ECG (EQUIV) 5070 129
CONNECTORS

RS-232C (SOLDER TYPE)
Maie §1 50 Female 51.95

BNC Male 9 95 per 10
UHF Male 9.90 per 10
F Male 2.50 per 10
ACA Male 2.95 per 10
GENDER CHANGER RS232 M-M 19.95
GENDER CHANGER R5232 F-F 19,95

WOLD AUTD ALARMS

FA-CM Current monitor 537 .50
FA-AP Keyless Passive 67 50
CAR-CALL Pager alarm 50,00
MIGHTY-MO Keyed alarm 22.50
GLASS BREAKAGE DETECTOR 21.00
IGNITION KILLER 12.50
HOOD-LOCK/IGNITION CUTOFF 32.25

MINI-DASH COMPUTER $69.95
LCD display monitors oil pressure waler temp., engine
RPM, Battery Voltage insde outside temp. . and stop-
watch

IBM PRINTER CABLE ¥rd
SAKATA 12" AMBER MONITOR 129
12" GREEN MONITOR 119

ZENITH 135 13" COLOR
COMPOSITE RGB/AUDIOH-RES 524

HAYES SMARTMODEMS
300 BAUD 5234
1200°300 BAUD 469
1200H INTERNAL (IBM) 363
240011200 BAUD 739

XCELITE

99-PR Rall Kit $33.00
P5-B8 Screwdriver Set 13.90
PS5-120 Nutdriver Set 16.90

101-5 Wirestnipper

Discounts

T

v nn 17 50

(516) MonTh TuWF Sa

499-9500 9-8 9-6

9:30-5
CIRCLE 75 ON FREE INFORMATION CARD

ADVERTISING INDEX
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