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TEK DUAL TRACE OSCILLOSCOPES 
THE ANSWLH 
BY ANY MEASURE 

Now! Tek quality and expert advice 
are just a free phone call away! 

The industry 
standard in CRT 
performance. 
Crisp, easy -to- 
read, bright CRT; 
14kV accelerating 
potential, provides 
high writing rate 
and small spot 
size. Full size 8x10 
cm display for 
measurement 
accuracy. 

Display controls 
are flexible and 
easy to use. Sep- 
arate intensity 
controls reduce 
blooming in alter- 
nate sweep mode. 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi- 
nates confusion. 

Vertical sys- 
tem provides 
measurement 
assurance. Flat 
transient response 
and high accuracy 
ensures true 
reproduction of 
your signals. Fast 
risetime and high 
bandwidth is well 
suited for a variety 
of measurement. 

zs......,..» 

Our direct order line gets 
you the industry's leading 
price/performance portables... 
and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3 -year warranty* 
on labor and parts, CRT included. 

The cost: just $1275 for the 
2213A, $1525 for the 2215A, 
$1750 for the 2235.t Even at 
these low prices, there's no 
scrimping on performance. You 

Perform delayed 
sweep measure- 
ments accurately 
and easily. Both 
sweeps can be 
displayed alter- 
nately making dif- 
ferential measure- 
ments easy and 
accurate (1%). 
An interlocking 
SEC/DIV control 
simplifies set-up. 

have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3 -year warranty*, operator's 

Stable hands-off 
triggering. P -P 
AUTO detects sig- 
nal peaks, then 
sets the trigger 
level for you. Dis- 
play asynchronous 
signals using 
VERT MODE trig- 
gering. Indepen- 
dent TV field and 
line selection. 

Front panel laid 
out by function 
for ease of use. 
Color coding aids 
the user in opera- 
tion. Functions 
and modes are 
placed logically. 
All nomenclature 
is clearly labeled, 
and protected 
behind a scratch - 
less Lexan surface. 

manual, two 10X probes, 15 -day 
return policy and worldwide ser- 
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 
In Oregon, call collect: 
(503) 627-9000. 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 

Téktronix 
t11MMi l I F I t 1 i 1 1 t(.F I I F NI,1 

Copyright I, 1985, Tektronix, Inc. All rights reserved. #TTA-439-3. f Price F.O.B. Beaverton, OR. '3 -year warranty includes CRT. 
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COVER 1 

Is there a variable power supply on you r 
electronics workbench? Then consider 
building one like the one shown on our 
cover. It has three pairs of complementary 
outputs: the first pair is dual -tracking, while the outputs of the 
second pair are independently adjustable. The third pair is used as a 
precision voltage reference. 

The supply is versatile and easy to build. We'll show you how to 
increase its current capacity, and how to build it with only the outputs 
you need. For more information, see page 53. 
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NEXT MONTH 
THE NOVEMBER ISSUE IS 

ON SALE OCTOBER 3 

BUILD A VIDEO TITLER 
Now you can superimpose titles and symbols directly 
over video images! 

ALL ABOUT EMI 
Electromagnetic interference, its causes, and its 
cures. 

BUILD A PULSE GENERATOR FOR YOUR WORK- 
BENCH 
It features external triggering, sync output, CMOS or 
TTL outputs and more! 

HOW TO SERVICE COMPACT-DISC PLAYERS 
It will become increasingly important to know how. 

HOW TO DESIGN WITH DIGITAL IC'S 
All about digital counters. 

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

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

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 
Frequencyrange: 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, 
and when 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 continuous coverage scanner 
Frequency range: 25-550 MHz continuous coverage. 
Never before have so many features come in 
stich 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- 
tant addition 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 choice of over 15,000 frequencies 
on 60 channels at the touch of your finger. 

Regency 
RH250 

NEW! J I L SX-400- K 
List price $799.95/CE price $469.00/SPECIAL 
Multi -Band, 20 Channel No -crystal Scanner 
Search Lockout Priority AC/DC 
Frequency range: 28-520 MHz continuous coverage. 
With optionally equipped RF conversers 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 
SX-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 for connection 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 90701 U.S.A. 

SPECIAL! JIL SX-200- K 
List price $499.95/CE special price $159.00 
Multi -Band -16 Channel No -Crystal Scanner 
Frequency range 26.88, 108-180, 380-514 MHz. 
The JIL SX-200 scanner tunes military, F.B.I., 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. You can scan up to 30 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit for night 
use. Order MA -256-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 
a -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. Size is 
1.1k" x 71/4" a 27/d' 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 a scanner! 

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 First 800 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 

Includes wall charger, carrying case, belt clip, flexible 
antenna and nicad batteries. Selectable AM/FM modes. 

MX4000 

l 
HX2000 

MX7000 
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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 800XLT receives 40 channels in two banks. 
Scans 15 channels per second. Size 91/4" x 41/2" x 121/2." 

OTHER RADIOS AND ACCESSORIES 
Panasonic RF -2800-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 mount Radar Detector $119.00 
BC 20/20-K Bearcat 40 channel scanner $274.00 
BC 210XW-K Bearcat 20 channel scanner $219.00 
BC -WA -K Bearcat Weather Alert" $39.00 
DX1000-K Bearcat shortwave receiver $459.00 
PC22-K Uniden remote mount CB transceiver $99.00 
PC55-K Uniden mobile mount CB transceiver $59.00 
Z10 -K Regency 10 channel scanner $139.00 
Z30 -K Regency 30 channel scanner $154.00 
Z45 -K Regency 45 channel scanner $179.00 
R1060 -K Regency 10 channel scanner $98.95 
MX3000-K Regency 30 channel scanner $189.00 
0403-K Regency 4 channel scanner $69.00 
R108 -K Regency 10 channel scanner $99.00 
RH250 B -K Regency 10 channel VHF transceiver . $329.00 
RU150 B -K Regency 10 channel UH F transceiver ... $449.00 
RPH410-K 10 ch. handheld no -crystal transciever... $399.00 
BC10-K Battery charger for Regency RPH410 $79.00 
MA258-K Drop -in charger for HX1000 scanner $79.95 
MA257-K Cigarette lighter cord for HX1000 $19.95 
MÁ917 -K Ni -Cad battery pack for HX1000 $24.95 
EC10-K Programming tool for Regency RPH410 $20.00 
SMRH250-K Service man. for Regency RH250 $20.00 
SMRU150-K Service man. for Regency RU150 $20.00 
SM RPH410-K Service man. forRegency RPH410 $20.00 
SMMX7000-K Svc. man. for MX7000 8, MX5000 520.00 
SM MX3000-K Service man. forRegency MX3000 $20.00 
B -4-K 1.2 V AAte 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.... $12.00 
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 Techniques for Intercepting Comm $15.00 
RRF-K Railroad frequency directory $10.00 
CIE -K Covert Intelligenct, Elect. Eavesdropping $15.00 
A80 -K Magnet mount mobile scanner antenna $35.00 
A70 -K Base station scanner antenna $35.00 
USAMM-K Mag mount VHF/UHFant. w/ 12' cable $39.95 
USAK-K3/4" hole mount VHF/UHFant. w/ 17' cable $35.95 
USATLM-K Trunk lip mount VHF/UHF antenna 535.95 
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 I.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 backorder automatically 
unless CE is instructed differently. A $5.00 additional 
handling fee will be charged for all orders with a 
merchandise total under$50.00. 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 t II -free in the U.S. Dial 
800 -USA -SCAN. In Cnada, order toll -free by 
calling 800-221-347 Telex CE anytime, dial 
810-223-2422. If you re outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Cen er" and CE logos are trade- 
marks of Communications Electronics Inc. 
t Bearcat is a registered trademark of Uniden Corporation. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. AD #090385-K 
Copyright © 1985 Communications Electronics 

For credit card orders call 
1 -800 -USA -SCAN 

TM 

COMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 El Ann Arbor, Michigan 48106-1045 U.S.A. 
Call 800 -USA -SCAN or outside U.S.A. 313-973-8888 
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WHAT'S NEWS 

Phone -computer combination 
is a portable office 

Comm 88, a Minneapolis man- 
ufacturer, has unveiled a complete 
portable office housed in a 6 x 13 

x 18 -inch briefcase. The case 
holds a Motorola cellular tele- 
phone, an Epson Geneva 
computer with flip -up 80 -column 
screen, a Motorola Datalink 
cellular modem, an AC/DC re- 
chargeable power system, and 
data communication, word pro- 
cessing, and electric spreadsheet 
software. 

CELLULAR TELEPHONE, MODEM, computer 
and software make up a complete portable 
office, usable in a car or on the beach. 

The Portable Office weighs 29 
pounds and can be carried under 
any airplane seat. It is compatible 
with cellular telephone systems in 
more than 30 US cities. The user 
can send and receive calls or trans- 
mit data from taxicabs, boats, or 
even the golf course. 

A built-in power system re- 
charges in two hours from either 
AC or DC, and can even charge 

when the equipment is in use. Op- 
tions include an external ring -alert 
for noisy areas, high -gain anten- 
nas, and dual batteries for up to 16 

hours between charges. Sug- 
gested list price is $4,400. 

Spaceborne lasers may 
measure wind, humidity 

Researchers at RCA Astro -Elec- 
tronics (East Windsor, NJ) report 
that they are developing space - 
borne equipment to measure 
wind, temperature, and humidity 
in the Earth's atmosphere. The sys- 
tem uses lasers to make the mea- 
surements, reports Fred 
Shashoua, manager of the project. 
The first flights of the system may 
be as early as 1989, he believes. 

The lidar (Light Detection And 
Ranging) device uses a laser to 
measure wind. Directed at an an- 
gle to the approaching wind, re- 
flection from the small particles al- 
ways found in the atmosphere 
gives the wind speed in the same 
way that radar measures the speed 
of larger approaching objects. 

Measuring temperature and hu- 
midity is more complicated, states 
Mr. Shashoua. Two lasers are re- 
quired-one to act as a reference. 
To measure humidity, one laser is 
beamed at the area being 
checked. The wavelength of the 
light from that laser is that at which 
absorption varies most with 
changes in humidity. The other 
laser radiates at a frequency not 
greatly affected by changes in hu- 
midity. 

The difference in the absorption 
of the two laser light beams is com- 
pared and used to determine hu- 
midity. 

For temperature, the laser is set 
at a frequency at which the absorp- 
tion by oxygen is greatest (a point 
in the infrared not far from the 

boundary of visible light). Oxy- 
gen's absorption varies rapidly 
with temperature, so comparing 
the absorption of the light from 
that laser with that of a laser set at a 

frequency at which little oxygen 
absorption takes place, yields an 
indication of the temperature. 

Information from the system is 
expected to be valuable in helping 
aircraft avoid undesirable head - 
winds, and to the military, because 
heat -seeking and optically -guided 
missiles are hindered by fog. It can 
also reduce aircraft fuel consump- 
tion and enhance weather fore- 
casting. 

Software package simulates 
automatic factory layouts 

Scientists of the General Electric 
Co. demonstrated to the 14th In- 
ternational Programmable Con- 
trollers Conference a software 
package that will enable manufac- 
turing engineers to try out auto- 
mated factories before they are 
built. The new software creates re- 
alistic representations of factories 
or parts of factories-complete 
with icons that resemble robots, 
forklift trucks, etc.-on the com- 
puter's video monitor. Techniques 
like those used in videogames 
bring the simulated factory to life: 
Work cells change color to indi- 
cate whether they are machining a 

part, waiting for material, or idled 
for maintenance or repair. Forklift 
trucks and automatic guided vehi- 
cles transfer parts from one ma- 
chine to the next. Queues of parts 
build up in front of some ma- 
chines, while others are waiting 
for parts. 

With this installation in place 
and fed sufficient information, it is 

possible-by simply watching the 
simulated factory-to observe bot - 

continued on page 6 
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HITACHI V1100A DC to 100 MHz Portable Readout Oscilloscope Hitachi Denshi. Ltd 

FEATURES 

Character display of set-up information on CRT (VOLTS/DIV,TIME/DIV, 
CAL or UNCAL, Delay Time, Trigger source, etc.) 
Cursor read-out function eliminates conventional calculation pro- 
ceedures (V, AV, AV%, AT, 1 /AT, AT%, phase). 
Digital measuring function displays, DC voltage, AC voltage, and Fre- 
quency. 
Comment display function allows user's comments to be displayed on 
the CRT such as date and measurement data. Excellent for photo 
documentation. 
4 channel, 8 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed 
sweep, Full TV triggering, Alternate triggering. 

List Price $2,490.00 Sale Prie $2, 250.00 
HITACHI V-209 DC to 20 MHz Mini -Portable Dual -Trace Oscilloscope Hitachi Denshi. Ltd. 

A three-way power supply takes the V-209 anywhere, anytime for 
speedy field measurements. 
High sensitivity (1 mV/div at 10MHz) and fast sweep times (50ns/- 
div) make the V-209 a valuable tool in R&D as well as servicing in 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. 
The V-209 is just what it claims to be-a powerful field service tool 
in a compact, lightweight package. 

List Price $945.00 Sale Price $708.00 

4Ha IcTAC 
iH, 

I Portable Oscilloscopes 

Model V-422 shown 

CIRCLE 287 ON FREE INFORMATION CARD 

MODEL V-212 $461.00 
DC to 20 MHz, 1 mV/div, Dual Trace. Features 6" Rectangular CRT (w/two 
X10 probes). 

MODEL V-422 $694.00 
DC to 40 MHz, 1 mV/div, Dual Trace, D.C. offset for DMM Output, Verticle 
Mode Trigger 6" CRT (w/two X10 probes). 

MODEL V1050F $1,276.00 
DC to 100 MHz,.5 mV/div, Quad Trace, Delayed Sweep. Full TVTriggering, 
Alternate time base (w/two X10 probes). 

Full 2 year parts and labor warranties on the above scopes. 

HITACHI GSA CONTRACT NUMBER GSOOS57322 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Master Charge ADD FOR SHIPPING AND INSURANCE 
VISA COD $0 to $250.00 $4.50 

Money Order $251.00 to $600.00 $6.50 
Check $501.00 to $750.00 $ 8.50 

$751.00 to $1000 $12.50 
over $1000.00 $15.00 

Prices subject to change without notice. 
RAG ELECTRON ICS, INC. / 21418 Parthenia Street/ Canoga Park, CA 91 304 / 1-818-998-6500 
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WHAT'S N EWS 

tlenecks or other impediments to 
efficient production, and re -de- 
sign to prevent them-add ma- 
chine tools to help those that are 
overworked, install robots where 
needed, or to change layouts to 
bring the proposed facility to peak 
efficiency. 

Telephone subdivision 
announced by EIA 

The Consumer Electronics 
Group (CEG) of the Electronic In- 
dustries Association (EIA) has 
formed a Telephone Subdivision. 
The purpose, according to Tom 
Friel, President of the CEG, is to 
"enable us to be more responsive 
to the needs of this fast-growing 
segment of the consumer elec- 
tronics industry." 

Under an agreement between 
EIA's Consumer Electronics Group 
and the Information and Telecom- 
munication Group (ITG), and ap- 
proved by the EIA Board of 
Governors, CEG will coordinate 
state legislature activity, conduct 
consumer -affairs programs, gather 
and disseminate sales data on the 
retail telephone market, and con- 
tinue the International Winter and 
Summer Consumer Electronics 
Shows (CES). ITG will be responsi- 
ble for engineering standards, re- 
lations with the FCC, liaison with 
the Underwriters Laboratories, 
and marketing services related to 
the EIA statistical program cover- 
ing telephones. 

A Telephone Coordinating 
Committee consisting of compa- 

ow nies from both CEG and ITG has 

ó 
been established. Membership on 
that committee entitles a company 

13 to full participation and voting 

w 
rights in the telephone subdivi- 

ó sions of either group. That coordi- 
nation is expected to eliminate 
duplication and permit EIA mem- 

bers to take full advantage of both 
groups' resources. 

Newest programmable ROM 
has 15-ns access time 

A new programmable read-only 
memory (PROM), with a 15 - 
nanosecond access time-the fast- 
est in the industry-has been de- 
veloped by National Semiconduc- 
tor of Santa Clara, CA. The new 
PL87X288B is a programmable log- 
ic device with five inputs, eight 
outputs, a fixed AND array generat- 
ing all 32 product terms, and a pro- 
grammable OR array. Typical power 
dissipation is 550 milliwatts. It op- 
erates over the commercial tem- 
perature range -0 to 70 degrees C. 
(A 20-ns military temperature 
range device is also available.) 

Pricing in 100 -up quantities is 
$2.20 each in plastic DIP and $3.10 
each in ceramic. 

New 3-D laser tracking system 
will measure robot arm motion 

A new study at the National Bu- 
reau of Standards aims to improve 
greatly the measurement of per- 
formance of a variety of industrial 
robots. 

Robots are being used more and 
more in manufacturing opera- 
tions, but there is no agreement as 
to how their performance should 
be measured. Most manufacturers 
quote figures for the "accuracy" 
and "repeatability" of their robot 
arms, but these are "quasi -static" 
figures. But in many operations, 
kinematic measures of accuracy 
and repeatability, that trace the 
robot arm's motion as it moves in a 

continuous path at a rapid rate, are 
necessary. 

The prototype, developed by 
the NBS, consists of a single laser 
interferometer, a servo -controlled 
tracking mirror, a similar target 

mirror mounted on the robot's 
wrist, and a computer to control 
the system. It makes continuous 
measurements of the position of 
the target mirror while the robot is 
moving at its normal working 
pace. The measurements include 
not only the three spatial dimen- 
sions, but also the pitch and roll of 
the robot's wrist. 

In the finished device, precision 
transducers will measure the an- 
gular rotation of the mirrors and a 
standard interferometer will mea- 
sure the path length of the beam. 
Such a device, NBS researchers 
say, would be able to measure the 
position of an industrial robot arm 
to an accuracy of 12 micrometers 
(0.0005 inch) over a 3 -meter (9.8 
foot) cube, an accuracy of about 
one part in 100,000. 

Videotape vending machine 
accepts credit cards 

A vending machine that rents or 
sells pre-recorded video cassettes 
on the insertion of a credit card 
has been introduced by Credit 
Vending, Inc., of Phoenix, AZ. 

To rent a cassette, the customer 
simply places the credit card in the 
machine and enters the tape's 
number on a calculator -type key- 
board. The card is verified elec- 
tronically, the tape dispensed, and 
a receipt is issued. When the tape 
is returned, another receipt is issu- 
ed. If a customer fails to return a 

tape, the credit card is charged for 
the price of the cassette. 

At present, the machine accepts 
Visa or MasterCard, and rents VHS 
and Betamax format tapes. 

The machine, the Creditron Vid- 
eo Center, is computer -controlled 
and modularly constructed. Tapes 
can have variable rental prices 
based on titles or day of the week 
rented. R -E 
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The bestDMM inns class 
just got better. 

The Fluke 80TK. 
One innovation leads to another. 

First there was the 70 Series, which set a 

new standard for low-cost, high-performance, 
Fluke -quality multimeters. 

And now, another first. The Fluke 80TK 

K -type Thermocouple Converter. A tempera- 
ture measurement device that adds instant 
temperature measurement capabilities to the 

70 Series DMMs. 
Or any DMM, for that matter. 

Feature for feature, the versatile 80TK is the 

most affordable unit of its kind. For quick 
comparison readings, it can measure °C or °F 

at the flick of a switch. It includes a built-in 
battery test. And the availability of 3 Fluke 

probes give you the flexibility to measure any 

form of temperature, from freezer to furnace, 

with just one base unit. 

No other thermocouple converter we know 

of offers DMM users so much for so little. 

Just $59, including a general-purpose bead 

probe. 

So even if you don't own a Fluke 70 Series 

multimeter, the 80TK will help the DMM 
you're now using measure up when things get 

hot. Or cold. 

For your nearest distributor, call toll -free 

1-800-227-3800, ext. 229, day or night. 
Outside the U.S., call 1-402-496-1350, ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

Surface, immersion and general-purpose probes with "mini" 
thermocouple connectors are available for the Fluke 80TK. 

80TK SPECIFICATIONS 
Temperature Measurement Range 

-50 to 1000°C 

-58 to 1832 °F 

Battery Life: 1600 Hours (9V) 

FLUKE 

IN THE U.S. AND NON -EUROPEAN COUNTRIES: John Fluke Mtg. Co.. Inc., P0. Boa C9090, M/S 250C, Everett, WA 98206. Sales: (206) 356-5400, Other: (206) 347-6100. 
EUROPEAN HEADQUARTERS: Fluke (Holland) B.V, P.O. Boa 2269, 5600 CG Eindhoven. The Netherlands. (010) 458045. TLO: 51616. 

© Copyright 1985 John Fluke Mfg. Co.. Inc. All rights reserved. Ad No. 4709-70/80 

CIRCLE 262 ON FREE INFORMATION CARD 
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Only NRI gives you professional 
hands-on training and equipment 

to prepare you for today's 
high-tech video electronics servicing careers. 

Become One of America's Most Sought -After Technicians .. . 

Put Your Talents and Spare Time To Work for You in the 
"Explosive -Growth" World of Home Entertainment Electronics 
Train in state-of-the-art video/audio 
servicing and become a fully 
qualified professional the uniquely 
successful NRI way. It's hands-on 
training, at lJn1e ... designed 
around the latest state-of-the-art 
electronic equipment you build as 
part of your training. You start from 
scratch and "discover by doing." 
You conduct key experiments .. . 

perform vital tests ... build your 
own systems ... and do it all at the 
pace that suits you best. 

There's no stopping the incred- 
ible boom in consumer electron- 
ics. Soaring sales, new and 
improvedproducts, entirely new 
technologies have opened up new 
opportunities for the trained 
technician as never before. 

The $25 billion consumer 
electronics industry is creating a 
whole new servicing and repair 
market at home. This year, TV 
sales alone are expected to hit 
16.2 million units. That's $5.5 
billion dollars. Every day, sales 
of home VCRs, a product barely 
conceived of ten years ago, reach 
20,000 units. Every day! 
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And the revolution has spread 
to the business sector as tens of 
thousands of companies are 
purchasing expensive high-tech 
video equipment used to train 
their employees and store 
important company data. 

The High -Tech Revolution 
Is Just Starting 

Already, disc players can handle 
both audio CDs as well as laser 
video discs. And coming are 
machines that will accommodate 
laser computer discs. Camcorders 
are becoming smaller, lighter 
and more versatile, 8mm video 
cassettes will produce high 
resolution pictures. Soon, our 
TVs will become interactive 
computer terminals, giving us 
entertainment, information and 
communications in one 
sophisticated unit. 

Join the Future or 
Be Left Behind 

Can you see the opportunity? The 
servicing and repair market that's 
there already ... the enormous 
need created by the millions 
upon millions of electronic 
devices yet to come. If 
you're looking for a 
high -potential career 
in a clean, respected 
industry ... if you'd 
like to get started in a 
field that's still wide 
open for the independ- 
ent business person 
... even if you'd like 
to find a way to 
make extra money 
"moonlighting," 
now's the time to 
look into NRI 
at-home training. 

Start Right and 
There'll Be No 
Stopping You! 

NRI training in 
Video/Audio Servicing is 
the perfect way for you to profit 
from the era of consumer elec- 
tronics. You study at home in your 
spare time at your own pace. No 
classroom pressures, no night 
school grind. 

Even if you've never had elec- 
tronics training, NRI prepares you 
properly with a thorough ground- 
ing in the fundamentals ... a 

foundation that you build on to 
achieve advanced electronic skills. 
With this kind of understanding 
and practical bench experience 
built into NRI's exclusive training 
methods, you are on your way 
to take advantage of the new 
opportunities that are opening 
up every day. 

Totally Integrated 
Hands -On Training 

The secret of NRI's 
training success lies 
in the unique way 
multimedia 
instructions are 
fully integrated 
with the equipment 
you use. NRI's Action 
Audio and Video cassettes 
combine with brilliantly 
illustrated and well thought 
out lesson materials to give you 
a thoroughly stimulating and 
productive learning experience. 

Since NRI training is built around 
learning by doing, right from the 
start you conduct important 
experiments and tests with your 
professional digital multimeter. 

You assemble the remark- 
able NRI 
Discovery 
Lab® and 
perform a 
complete 
range of 

Only NRI's video 
training includes a 

state-of-the-art TV you 
build, the latest VCR, 

professional test equip- 
ment, and NRI Action Video 
tapes. All yours to keep as 

part of your training. 

demonstrations 
and experiments 

in the process. You 
build your own 25" 

Heath/Zenith color TV 
and train with the latest 

model front -loading VCR, 
also included as part of your 

course. 
NRI has purposely designed 

your training around equipment 
that has the same high-tech 
circuitry you'll encounter in 
commercial equipment. That 
means your training is real -world 
training. And that's unique. 

Inside Your TV 

The 25" TV included with your 
training has an expanded 178 
channel, cable -ready tuning 
system, microprocessor for 
complete computerized digital 
control, stereo audio system, 
electronic time display, wireless 
remote control, and a space 
phone that lets you answer the 

phone and make calls 
from your chair. 

Only NRI trains you 
with Action Video 
tapes for step-by- 
step professional 
servicing skills 
reinforcement. 
You'll watch 
complicated 

troubleshooting 
techniques come 

to life! 

Your NRI Training Has 
Another Special Element 

Also built into your NRI training is 
the enormous experience of our 
development specialists and 
instructors. Their long -proven 
training skills and personal guid- 
ance come to you on a one-to-one 
basis. They are always available 
for consultation and help. 

Step Into the Future 
Today 

The richest reward you gain from 
your NRI Video/Audio training is 
a firm grip on the future. Your 
knowledge and know-how 
provide you with the soundest 
possible foundation for further 
learning and growth with the 
industry. 

Send For Free Catalog 
But now is the time to act. 

Return the post-paid card to us 
today. You will receive our 
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. (If someone has beaten 
you to the card, write to us at the 
address below.) 

A Wff Schools 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

1}I11Ì 
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VIDEO NEWS 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

Tubeless TV. TV sets using LCD's instead of 
picture tubes are proliferating, and prices are 
coming down, although larger screen sizes are 
still not available. At the Summer Consumer 
Electronics Show in Chicago, four brands, with a 
total of 13 models, were shown; and 
manufacturers are promising plenty more to 
come. Among the biggest promises was l'.asio's 
pledge to introduce a 12 -inch color picture -on - 
the -wall LCD TV early next year. 

For the here and now, Casio chopped the price 
of its 2 -inch black -and -white model with 
earphone sound to $100, and added a version 
with FM and AM at $130. Its 2.6 -inch color 
model, with built-in loudspeaker and blacklight at 
$300 has audio and video jacks to permit use as a 
field video monitor; a color set with FM -AM is 
$350. Epson has two 2 -inch color models at $350 
and $399, and a tiny, black -and -white set, just the 
size of an audio cassette case at $199. Epson's 
sister brand, Seiko, (see photo) showed a 2 -inch 
color set with built-in alarm clock and flip -up 
screen, while Citizen has 2.7 -inch models-color 
at $299, and black -and -white with AM radio at 
$100. 

A Good Buy. With competition among 
domestic TV manufacturers and increased 
imports from Korea and Taiwan, the prices of 
color TV's actually are going down while 
everything else is going up. An RCA study 
indicates that the average retail price of a color 
set in 1967 was $568, while in 1984 it was $524. 
Since 1967, the government's Consumer Price 
Index has increased by 211 percent. RCA .ìses the 

government's figures to estimate that if color -TV 
sets had followed the inflationary trend of other 
consumer products, the average color set in 1984 
would have cost $1,630! 

Digital VCR's join TV's. The company that 
originated digital TV sets is now working on 
VCR's. ITT Semiconductors is developing two 
basic IC's that replace hundreds of components 
and sharply improve the picture in home VCR's. 
The video recording itself is analog, and the 
components are said to be adaptable to any VCR 
system. ITT claims the IC's will make low-cost 
multi -standard (PAL, SECAM, and NTSC) VCR's 
possible, and eventually VCR's with built-in 
standards converters, able to record in any of the 
world's color TV standards, and play back in any 
other. ITT is aiming at a cost of $20 for the IC set, 
and availability in 1986. 

ITT also says it now has a set of two IC's that 
provide multichannel TV sound, and that they 
will have a full -field memory IC next year that 
will allow TV sets with such features as freeze- 
frame, zoom, and interlace -free pictures that 
double the line rate of the incoming TV signal, 
providing 1,050 lines from a 525 -line picture. ITT 
claims the same IC will also make possible an 
economical "multiple picture -in -picture" system, 
able to display nine different pictures on the same 
screen giving the viewer a sample of what's 
showing on all channels at the same time. 

VHS Responds. The VHS manufacturers are 
responding to Sony's new emphasis on 8mm by 
pushing hard on the virtues of the VHS format. 
Matsushita (Panasonic) and Hitachi have both 
developed camcorders taking full-sized VHS 
cassettes. JVC, the inventor of VHS, is pushing its 
Video Movie, using the small 20 -minute VHS -C 
cassette that can be played back in a standard 
VHS deck by placing it in an adapter. JVC's top 
officials concede that while they are working 
toward a Video Movie machine with longer 
recording time, their top priority now is 
developing a new version considerably smaller 
than the existing model and with a better quality 
picture. R -E 
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Transistor data book 
The Super E -Line Transistor 

Technical Handbook is Ferranti 
Semiconductor's 112 -page guide to 
its Super E -Line transistors, which 
offer one -watt power dissipation 
in TO -92 packages. The Handbook 
contains five sections: a detailed 
description of the Super E -Line 
chip and packaging technology, a 

product index listing commercial 
and quality -assured products, a se- 
lector table showing device types 
by application group, a technical 
data section with full specifica- 
tions for each device in the series, 
and application notes showing the 
use of E -line transistors in typical 
circuits. Copies of the handbook 
can be obtained by contacting Fer- 
ranti Electric, Semiconductor Div., 
87 Modular Ave., Commack, NY 
11725. 

Transistor Selection Guide. 
Ferranti's 6 -page MOSFET Selec- 

tion Guide and Cross Reference 
List offers design data on comple- 
mentary N- and P -channel tran- 
sistors. Arranged as an easy -to- 
read chart, it provides data on key 
parameters of over 150 MOSFET 
devices in TO -92, TO -39, TO -220, 
and TO -3 packages. 

Included in the guide are low - 
voltage threshold devices for tele- 
communications, superfast (1-ns) 
switching devices, and high -volt- 
age, low -leakage devices for use in 
test instruments. It also contains 
key parameters of the various de- 
vices covered, among those speci- 
fications are: continuous current, 
ID; breakdown voltage, BVDss, 
and on -resistance, RDs o). 

The guide also includes a cross- 
reference to help the user in se- 
lecting equivalent or near -equiv- 
alent devices.-Ferranti Semicon- 
ductors, 87 Modular Ave., Com- 
mack, NY 1177.5 R -E 
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ok Soldering & Desoldering Tools 
DESOLDERING STATIONS 

SA -150 Variable Temp. $395.00 
SA -100 Fixed Temp $349.00 

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 
WISH BOARD 

3 bus strips 
2 sockets 
3 binding posts 
Mounted on a 5.9" x 8.7' 
Aluminum ground plate 
18 14 -pin DIP capacity 

azi< PRECISION TRIPLE OUTPUT 
POWER SUPPLY 

MODEL 1650 $319.0ü 
Functions as three separate supplies 
Exclusive tracking circuit 
Fixed output 5 VDC, 5A 
Two 0 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 $89.95 
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 

$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 99.9 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 

Mw SUPPLY 

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

-4 

LP -1 

$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 

Basler Charge 
VISA COD 
Money Order . G,Kk 

ADD ;OR SHIRRING AND INSURANCE 
S0 10 5250.00. 54.50 
5251.00 to 5500.00..... 5850 
5501 00 to 5150.00.... $8 50 
5151 00 to 81000. $12.50 
over 51000.00. .... _. 51500 

Prices subject to change without notice. 
RAG ELECTRON ICS, INC. / 21418 Parthenia Street/ Canoga Park, CA91304/ 1-818-998-6500 

0HITACHI 
Hitachi Denshi. Ltd 

Instruments 
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SPECIAL SALE ON LEADER SCOPES 

i 
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LBO 524L DC to 40 MHz 
The LBO -524L is designed to meet a broad 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 other less sensitive instruments 
such as a frequency counter with an input level 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 

LOW-COST SHOOTER EPROM BLASTER 

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 
90 Day Warrantee Parts & Labor 

$395.00 

LBO -514A DC to 15 M H z 

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 

INDUSTRIAL 
MODEL 
WITH TIMER 
MODEL T8/2T 

Erases 15 EPROMs in 20-30 Minutes 
Rugged 60 Minute Auto Shut -Off Timer 
and Safety Interlock 
5" x 8" Tray with Indicator 
Conductive Pad 
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. 

$97.50 

CALL US TOLL FREE Master Charge ADD FOR SHIPPING AND INSURANCE 
VISA COD $0 to $250.00 $4.50 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

Money Order 
Check 

$251 00 to $600.00 
$501.00 to $750.00 
5751.00 to 51000 

$6.50 
$8.50 

$12.50 

1-800-272-4225 over51000.00 $15.00 

CIRCLE 126 ON FREE INFORMATION CARD Prices subject to change without notice. 
RAG ELECTRONICS, INC. / 21418 Parthenia Street/Canoga Park, CA 91 304 / 1-818-998-6500 _ e KEITH LEY 

Instruments 
I..EADER 

WIMP 
Polaroid 
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FLUKE 'GLOBAL SPECIALTIES HF1I"1EG FE Smith HITACHI 
Hitachi Oerishi. Ltd 

GIANT 1 5th ANNI VERSARYSALE! 
FLUKE DMM Accessories 

$99.00 

801-600 AC Current Probe 
=1000 transformer. Features large jaw 
opening for industrial use. 
Accuracy: ±3% 
Range: 1 A to 600A 30 Hz to 1 kHz 
Jaw Opening: 2 inches (50 mm) 

$219.00 
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 $85.00 
Accuracy: ±0.5 dB above 0.5V 
Range: 100 kHz to 500 MHz 
Input Level: 0.25V to 30V rms 

$59.00 

Fluke's 80TK plug-in thermocouple 
accessory converts virtually any D M M 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) 

$80.00 
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) 

ESCORT DM M's & Capacitance Meter 

MODEL EDM 1116A $89.00 
0.5 basic DC accuracy 
AC/DC 200mV, 2V, 200V, 1000V 
AC/DC 2mA, 20mA, 200mA, 10A 
2002, 2k12, 200k12, 2MS-2, 20MS2 
2nF, 20nF, 200nF, 2µF, 20µF 
Diode Testing 
hFe Testing 
Audible Continuity Testing 

4Y2 -Digit 
Multimeter 
MODEL EDM 1346A $189.00 

LEADER 
Instruments Corporation 

Audio Sine/Square 
Wave Generator 

Distortion from <.05% 
10 Hz to 1 MHz 
3V 60052 

- I - 

LAG -1208 

$259.95 

MODEL 3010 

FUNCTION 

GENERATOR 

$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 
3Y2 -Digit o. Capacitance Meter 
Range: 200PF - 20mF 

MODEL EDC110A 

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

$89.00 

Audible Continuity Testing 
Diode Testing 
Data Hold 

DC Voltage: 200mV-1000V ±(0.05%rdg + 3dgt) 
AC Voltage: (True RMS - 200 mV -200V @45Hz-1 KHz ±(0.75%rdg + 10dgt) 
DC Current: 2A -10A ±(0.75%rdg + 3dgt), 
AC Current: (True RMS / 20mA - 200mA @45Hz-400Hz ±(0.75%rdg + 10dgt) 
Resistance: 2K52-200K12±(0.1%rdg + 3dgt) 
Frequency: 20KHz-200KHz ±(0.5%rdg + 3dgt) CIRCLE t26 ON FREE INFORMATION CARD 

P O W E R 

DESIGNS 
fi;IMELtN E n -- , ,. ,- A SOLTEC PPOOUCT 

at UMW= 
WAYNE KERR 
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CIRCLE 108 ON FREE INFORMATION CARD 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Earn up to 
S30 an hour 
and more! 

Learn at home in spare time. 
No previous experience needed. 

1 I i nu 
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! 

commanD PRODUCTIOnS I 
FCC LICENSE TRAINING, Dept 90 1 

P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 1 

NAME 1 

ADDRESS 
CITY STATE ZIP J 

LETTERS 

DISCRETE COMPONENTS LIVE! 
I would like to congratulate you 

for the article "High Power FET Au- 
dio Amp", in the December 1984 
issue. It is the first complex, all 
discrete project in your magazine 
(or any other electronics maga- 
zine) in quite a long time! 

I'd almost forgotten how mind - 
stretching an exercise it is to ana- 
lyze a circuit, component by com- 
ponent. In this world of LSI and 
VLSI circuits, it is refreshing to see 
that, for certain applications, dis- 
crete components are not com- 
pletely useless. 
RODOLFO GARZAS. 
Linares, N.L., Mexico 

AUTOMOTIVE ELECTRONICS 
I'm writing in response to your 

invitation to readers to express our 
preferences regarding articles 
about "non -repairable" modules. 
Particularly where automobiles are 
concerned, I would be very eager 
to see as much material as possible 
explaining the operation of elec- 
tronically controlled engine sys- 
tems. It seems to me that many of 
those who are involved in elec- 
tronics in one way or another are 
also car nuts to some degree. As 
such, I predict that such an article, 
or preferably a series of articles, 
would be quite successful. 

I attended a seminar for engi- 
neering students conducted by a 

GM engineer, and received the 
distinct impression that GM con- 
siders their system to be abso- 
lutely proprietary. The engineer 
refused to answer any questions 
that could be regarded as tech- 
nical in any detail. It was as if he 
were trying to sell cars to his au- 
dience instead of presenting a 

seminar. I have read the engineer- 
ing press, as well as the auto- 
motive press, and have never seen 

WRITE TO: 

LETTERS 

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

those systems discussed except in 
the broadest terms. 

By the way, I am one of many 
who are ex -subscribers to Popular 
Electronics. Please don't change 
your basic format. I don't think 
your ComputerDigest adds much 
to the value of Radio -Electronics, 
but I congratulate you on keeping 
up your standards in the rest of the 
magazine. Keep up the good work 
and I'll keep recommending your 
magazine to students and associ- 
ates. 
JONATHAN SKEAN 
Lincoln, NE 

ADVERTISING RIP-OFF 
In your January 1985 "Equipment 

Reports", you reviewed the TRS-80 
Model 4. You mention the 64K 
RAM upgrade Radio Shack sells for 
that computer. After having it in- 
stalled, however, I was informed 
that the upgrade can not be used 
to add memory to the machine, 
but only as a simulated disk drive. 
was told that they think it can 
eventually be used as a memory 
add-on, but that they had not as 
yet figured out how. In light of 
that, I feel that Radio Shack's ad- 
vertising is quite a rip-off. 
HARRY L. DENMAN 
Richland Hills, TX 

MODULE REPAIR 
I am a hobbyist in many areas of 

electronics: stereo, automotive 
electronics, TV, etc. I very much 
agree with Pete Kissa's letter ("Let- 
ters," Radio -Electronics, De- 
cember 1984). I, too, would like to 
see more information concerning 
the troubleshooting and repair of 
electronics modules. 

In your reply to Mr. Kissa's letter, 
you showed several examples of 
module replacement due to the 
failure of an inexpensive part. I 
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know several years ago I had to 
buy a new electronic ignition 
module for my furnace. If the in- 
formation and parts needed to do 
the repair were available, I am sure 
that the task would have required 
but a dollar of so of spare parts. 

I agree that, at times, it may not 
be cost effective for a repair tech- 
nician to troubleshoot and repair a 

module, etc. But certainly many 
times it is; and I believe that there 
are a very large number of people 
who would become more inter- 
ested in the repair of such mod- 
ules if the information needed to 
do so were available. 
RICHARD V. WRIGHT 
Sanford, NC 

THE TESLA COIL 
Robert Golka's account (Radio - 

Electronics, March 1985) of his re- 
cent investigations into ball light- 
ning was fascinating. One state- 
ment regarding the "12.5 -million 
volt Tesla coil" needs attention. 

The June, 1900, Century Maga- 
zine carried an article on that coil. 
On page 176 there is an internal 
view of the laboratory, showing 
the coil actively producing dis- 
charges stated to represent 12 -mil- 
lion volts. That figure has been 
used by researchers in establish- 
ing the maximum potential for the 
coil, and has been quoted time 
and time again. 

The truth of the matter is that 
Tesla undertook hundreds of ex- 
periments with that coil, and with 
others, not all of which required a 
maximum output. Obviously, the 
12 -million -volt quotation could not 
have been the maximum ca- 
pability, because some of Tesla's 
experiments produced discharges 
longer than the building itself. In 
such instances, the coil had to be 
tuned to produce its maximum po- 
tential at some point external to 
the building. Tesla stated that he 
had achieved an absolute poten- 
tial of "18 -million volts." 

One of those experiments was 
described in a lecture before the 
New York section of the National 
Electric Light Association. Tesla 
showed a slide of his laboratory, in 
which his coil was apparently un- 
der full power. A description of the 
address was carried in the May 20, 
1911, issue of the Electrical Review 
and Western Electrician. I quote: 

LLL' I r1VIrIVJ II1V. 
New and Used Electronic lest Equipment 
Sales Service Rental Leasing 

01zIITA217I CCTV Cameras & Monitors 

MODEL KP -120 

Meet me IIe,U ÿct ïador, ví i 

cameras that brim with useful features, 
:hanks 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 

MODEL KP -120 Camera Head 
Lenses available 

$775.00 

600 

MODEL HV -720 

Owing to the use of an automatic 
sensitivity adjusting circuit, the only 
necessary camera operation is 
focusing 
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. 
Switchover to external synchroniza- 
tion takes place automatically when 
an external drive signal is input, hence 
no switch operation is necessary.* 
Synchronizing System: Line -lock 2:1 
interlace. 
Pick-up tube: Vidicon tube. 
Includes 16mm f1.6 lens 

MODEL HV -720 
MODEL HV -730 

$144.00 
$199.00 

R&W MONITORS VM -900A 
VM -910 

VM -906 

VM -1 29 

VM -1 73 

9"/500 line/video loop 
9"/500 line/video loop/ 
DC restoration/rack 
mountable 
9"/500 line/video loop/ 
DC restoration/rack 
mountable 
12"/700 line/video loop/ 
DC restoration 
17"/700 line/video loop/ 
DC restoration 

Used Equipment Sale List 

$126.00 
$164.00 

$210.00 

$276.00 

$312.00 

Manufacturer Model Description Price 
Hewlett Packard 141T/8552B Display Storage $13,500.00 

W/8555A Plug -In 
Hewlett Packard 141T/8552B Display Storage 11,000.00 

W/85546 Plug -In 
Hewlett Packard 141T/8552B Display Storage 9,500.00 

W/8553B Plug -In 
Tektronix 465B Oscilloscope 2,100.00 
Tektronix 2445 Oscilloscope 3,000.00 
Tektronix 2215 Oscilloscope 1,300.00 
Hewlett Packard 8640B Signal Generator 9,000.00 

Option 001 & 003 
Hewlett Packard 6268A Power Supply 1,000.00 
Hewlett Packard 8614A Signal Generator 3,000.00 
Hewlett Packard 100CD Oscillator 250.00 
AUL Instruments ME 30/U Millaterized HP 400 E 200.00 
Hewlett Packard 606B Signal Generator 1,000.00 
Hewlett Packard 608E/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 CIRCLE 286 ON FREE INFORMATION CARD 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Masts Charge 
VISA COD 414 

ADD FOR SNIPPING AND INSURANCE 
1010 5250.00.. Sa.60 

Money Orar 
Check ® $251.00 to $000.00. 55.60 

$501.00 to 175050 55.50 
$751.00 10 11000.. $12.50 
00.7 51000.00 815.00 

Prices subject to change without notice. 
RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park, CA 91 304 /1-818-998-6500 

HITACHI 
Hitachi Densh,, Ltd 9rmearmagie sI,L.EAD ,ER POWER 

DESIGNS 
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What can you do 
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 sk'.Ils 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs wish 
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 
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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. 

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

I Please send me your CIE Off -Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call. but there is no obligation. 

Print Name 

Address Apt. No 

City State Zip 

Age Area Code Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 

I _Ì Veteran Active Duty 

MAIL TODAY! RE -19 
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Learn micro -processing with the new 

MICRO -PROFESSOR 1P 

Students, engineers or technicians- 
upgrade your micro -processing skills 
with the new Micro -Professor 1 P. 
The MPF-1P features: 

extensive software support 
more built-in memory 
improved keyboard 
larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-1P will deliver you into the growing 
world of micro -processing. Invest now! 

Plus-FREE GIFT Only $179.95 
Check this box for FREE 

Z-80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 7 - Dept. RE1085 
812.95 value. (Include 5326 9th Ave. N.E. 
85.00 postage & Seattle. WA 98105-3617 
handlm ) 

For immediate action call TOLL FREE: 

J 

1-800.426-1044 
Full money back guarantee. VISA Mo.te.Cm. 

CIRCLE 211 ON FREE INFORMATION CARD 

ELECTRONIC 
COMPONENTS 

FREE CATALOG 
MANUFACTURERS OF QUALITY 

ELECTRONIC COMPONENTS 
BATTERY CLIPS A HOLDERS 

CABLE SETS CONNECTORS CAPACITORS 

DISPLAYS LEDs FUSES JACKS a PLUGS 

KNOBS LAMPS POTENTIOMETERS 
RF COILS RELAYS RESISTORS 

SWITCHES SEMICONDUCTORS SPEAKERS 

TEST EQUIPMENT TRANSFORMERS TOOLS 

WIRE á CABLE 

OVER 15,000 DIFFERENT ITEMS IN STOCK! 
Solos end Order Desk Phone end Mod 
Open from 6:OOo. re.(PST) Orders WIre,ne 

TERMS: C.O.D.. V. . Cateloes Moiled 
MosterCherR O.,s.d USA 

lOpn Accounts Avdoble) Send $2 00 

MOUSER ELECTRONICS 
11433 WOODSIDE AVE SANTEE. CA 92071 
PHONE (619) 449-2222 TWX 910 331-1175 

"He next showed another effect 
of such a magnifying transmitter 
with a large ball, thirty-nine inches 
in diameter, which was placed just 
a little above the building, the roof 
of which was removable. Several 
of these streamers could be fol- 
lowed a hundred feet into the air; 
from a distance it looked as if the 
building was on fire, and the roar 
could be heard ten miles ..." 

Another instance in which re- 
searchers have erred is in regard to 
an article which appeared in Hugo 
Gernsback's Electrical Experi- 
menterfor June 1919. In discussing 
the capability of his machine, Tesla 
stated that "100,000,000 volts are 
perfectly practicable." Writers 
have picked that up and quoted it 
as an achievement, rather than a 

prediction (see Radio -Electronics 
for August, 1983). Tesla did design 
his Wardenclyffe broadcasting sta- 
tion for potentials of "30 -million 
volts;" but, unfortunately, the 
project was never put into opera- 
tion. 
HARRY GOLDMAN, 
Tesla Coil Builders' Association, 
Glen Falls, NY 

POWER METER 
The article, "Power Meter for 

Your Stereo," by Mark S. Cohen, 
in the May 1985 Radio -Electronics, 
missed the mark as a speaker pro- 
tector. First of all, the delay of four 
stages of sensing/amplification 
would allow plenty of time for a 

good healthy power surge to blitz 
any speaker. The slowest element 
is the relay. 

Another major consideration is: 
What happens to the stereo ampli- 
fier? Very few power amplifiers are 
designed to handle a large power 
surge with no load. The designer 
should have connected a resistive 
load to the normally open circuits 
of the relay to protect the ampli- 
fier. 

A third factor to consider is the 
relay's contact resistance and 
power -handling capacity. The 
parts list says only: "DPDT12V DC 
relay." The higher the power of the 
stereo amplifier, the more critical 
are those factors. A high contact 
resistance can cause distortion 
and even power loss. But it does 
look like a darn good power meter. 
HENRY M. TARFMAN 
Lawndale, CA R -E 

Does your 
financial plan 
include the 
only investment 
that offers 

high market -based 
interest 
guaranteed 
earnings 
tax advantages 
no risk 
automatic savings? 

Yes-if you buy 
U.S. Savings 
Bonds through the 
Payroll Savings 
Plan. 

Surprised? Find out 
how Bonds can 
bring some fortune 
into your future .. . 

ask about Payroll 
Savings where you 
work today. 

U.S. Savings Bonds * 
America's favorite 

way to save! 

CIRCLE 67 ON FREE INFORMATION CARD 
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ADVANCE ELECTRONICS 
IS PROUD TO ANNOUNCE 

Berkman ¡mli a!''" EASY B.O.B. SERIES 
OF PORTABLE 

Break Out Boxes 
ti 

e- 4 
a 

è 4 

, 
e 

EASY CABLETESTER 

Model 715 
RS 232C 

FEATURES: 
Quickly Identifies Cable Wiring 
Scan and Single Step Test 
Convenient Dual -Gender 
Connectors 
Fits in the Palm of Your Hand 

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

FEATURES: Control Signal Simulation 
Full RS 232C Breakout 2/3 Swap Switch 
Line Powered (750) (not shown) or Convenient Dual -Gender 
Self -Powered (770) (shown) Connectors 
50 Pairs of Red and Green LED's 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! 

Optional Remote Indicator for 
Analyzing Installed Cables 
(Model 716) 
No External Power Required 
Open, continuity and Bridging Light 
Indicators 

EASY B.O.B. 
Model 730 
Breakout Box, RS 232C 

FEATURES: 
Full RS 232C Breakout 
Self -powered 
Sensitive, High Impedance Circuitry 
Dual Pulse Trap 
Control Signal Simulation 
Convenient Dual -Gender 
Connectors 
49 Probe Points 

CALL FOR 
PRICES! 

® TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS 

80'12234)474 ADVANC 
26 WEST 46th STREET, NEW YORK, 1 N.Y. 10038 EI.rhECTROlPIC 
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PHILIPS KEITHLEY 
WESTON Non -Linear Systems FADER 

77 0.3% Accuracy 
Manual or 
Autorange 

10A + mA Range 
Beeper 

"Touch -Hold" 
Function 

41/2 DIGIT 
MULTIMETERS 

ilHKPRfC/SION 

WE CARRY A FULL 
LINE OF FLUKE 
MULTI -METERS. 
IN STOCK NOW 

SALE ENDS OCT. 85 

FLUKE 
Frequency measuements to 
200KHz 
dB measurements 
Basic do accuracy 0.4%; 10µV, 
10 nA and 10 mçt sensitivity 
Relative measurements 
True RMS 
High-speed Beeper 

DYNASCAN 
CORPORATION 

BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 

OSCILLOSCOPES 
100 MHz Dual Trace/ 
Dual Time Base 

1 mV/div sensitivity 
23 calibrated sweeps 
Rectangular CRT with internal 
graticule and scale illumination 
Signal Delay Line 

9 9 
Does not include probes 
($60.00 a pair when purchased with scope) 

QUANTITIES ARE LIMITED 

FLUKE 
SERIES 
MULTIMETERS 

Analog Display Rotary Knob Volts AC & 
DC Resistance to 32 M.R 10 Amps Diode 
Test 3200 Counts Fast Autoranging Function 
Annunciators in Display Power -Up Self Test 

2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" New Test Leads VDE & UL Approval 

SALE 

75 

0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 

KPRfCISION 
INDUSTRIAL 

TRANSISTOR 
TESTER 

$21995 

MODEL 
520B 

Now with HI/LO Drive 

Works in -circuit when 
others won't 
Identifies all three tran- 
sistor leads 

Random lead connection 
Audibly and visually In- 
dicates GOOD transistor 

SALE 

$7995 
and free C70 
holster 73 

0.7% Accuracy 
Autorange Only 
10 Amp Only 

MEMO 
100 MHz Dual Time Base 
SCOPE MODEL 

PRICE DOES NOT 

INCLUDE PROBES 

lmV/division sensitivity to 70 
MHz 
500 µ V/division cascade 
sensitivity 
Four -input operation provides 
trigger view on 4 separate inputs 
Alternate time base operation 
Switching power supply delivers 
best efficiency and regulation at 
lowest weight 

CAPACITANCE 

$20995 
MODEL 830 

Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

0.1pF resolution 
0.2% basic 
accuracy 
3'/2 digit LCD display 

METERS 

$16995 
MODEL 820 

Resolves to 0.1 pF 

4 digit easy -to -read 
LED display 
Fuse protected 
against charged 
capacitors 
Overrange Indication 
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CiittATA PRECISION TRIPLETT 
FLUKE DoRo HICKOK VIZ win 

BECKMAN'S CIRCUITMATE ° 
ALL UNDER $100 
AVAILABLE NOW.... 

$64 
Circuitmate DM 20- 
31/2 -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 

$79" 
Circuitmate DM -25- 
31/2 digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 

capacitance, continuity 
beeper, conductance, 

10 amps AC and DC 
ranges, auto -polarity, 

auto -zero, auto - 
decimal 

$69 95 

Circuitmate DM -40 - 
3Yz-digit multimeter; 
0.8% Vdc accuracy, 

diode test, auto - 
polarity, auto -zero, 

auto -decimal 

$8995 
Circuitmate DM 45 - 

31/ -digit multimeter; 
0.5% Vdc accuracy, 

diode test,continuity 
beeper, 10 amps AC 

and DC ranges, auto - 
zero, auto -polarity, 

auto -decimal 

...Quality and Performance 
Beckman and 41/2 Digits... 

True RMS 

AVAILABLE NOW! 

BECKMAN does it 

again...a true RMS 
41/2 DMM wit year 
calibrated cycle at 
a 31/2 digit price. 

NEW 3995 
Beckman 

Circuit -mate in stock now 
DM10 Model DM 10B 

with Beeper $4995 

-41 

The DM73 is the smallest digital 
multimeter on the market. Its 

probe -style design makes it ideal 
for taking measurements in hard - 

to -reach test areas. 

SALE 
$59.95 

$76 95 

1 ne DM 77 gives you 
the convenience of 
autoranging plus 10 

amps ac/dc 
measurement 

capability. You simply 
select the function 

you want, and the 
DM 77 automatically 

sets the required 
range. 

8031111111111 POWER SUPPLIES 

$31995 
MO6DOEL 

Isolated 0.50VDC, continuously 
variable; 0-2A in four ranges 
Fully automatic shutdown, 
adjustable current limit 
Perfect for solid state servicing 

FUNCTION 

$19995 
Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1MHz In six ranges 
Push button range and function 
selection 
Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 

Small Size 
Complete 
Autoranging 

"Touch Hold" 
Audible 
continuity 
checking 

$33995 MODEL 1650 

Functions as three separate 
supplies 
Exclusive tracking circuit 
Fixed output 5VDC, 5A 
Two 0 to 25VDC outputs at 0.5A 
Fully automatic, current -limited 
overload protection 

GENERATORS 

MODEL $32995 
3020 

SWEEP FUNCTION 
Four Instruments in one package - sweep generator, function 
generator, pulse generator, tone - 
burst generator 
Covers 0.02Hz-2MHz 
1000:1 tuning range 
Low -distortion high -accuracy 
outputs 

Ir 
^ 

3 
TOLL FREE NOT 

LINE THE TEST EQUIPMENT SPECIALISTS 

8W-223'4)474 ADVANC 
t>_. 2 7030 

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

Competition between 
LAST MONTH WE EXAMINED THE REAL 

reasons HBO and other premium - 
program suppliers chose to scram- 
ble their satellite feeds. We came 
to the conclusion that, although 
unauthorized program viewing by 
home TVRO's was part of the prob- 
lem, the real reason for scrambling 
was unauthorized distribution of 
program materials by local cable 
companies. We also pondered the 
likelihood that premium -program 
scrambling at 4 GHz might make it 
worthwhile for suppliers like HBO 
to serve private individuals. 

There is one very emotional 
business conflict here. C -band 
premium programming was origi- 
nally created for cable firms that 
affiliated themselves with pre- 
mium -program suppliers. It was 
never intended for home TVRO's. 
Although a handful (numbering in 
the tens of thousands) of home 
TVRO's may have been a source of 
"amusement" to cable operators a 

few years ago, the home-TVRO in- 
dustry of 1985 no longer amuses 
cable executives. Here's why: 

A recent national study showed 
that although 72.1% of all home- 
TVRO owners live where no cable 
TV service is available, 26.5% do 
have cable service available. 

Of the 26.5% who do have cable 
available, 48.7% of those are 
former cable subscribers. 

That means that about 1 in 4 
home-TVRO users could have ca- 
ble if they wanted it, and that half 
of that number, or 1 in 8 overall, 
have discontinued cable in favor of 
TVRO. Those are rather sobering 
numbers. Suppose cable were to 
lose 1 subscriber in 8 nationwide 
to home-TVRO system 
ownership? 
' Publisher, CSD magazine 

home TVRO's and cable 

Cable and TVRO competition 
Cable and home TVRO are, at 

the moment, competitors for con- 
sumers' entertainment dollars. 
From the perspective of the cable 
operator, the home-TVRO indus- 
try is feeding off the programming 
services created by cable, and paid 
for by cable. Because the majority 
of the most desirable satellite ser- 
vices are on satellite primarily to 
reach cable -service subscribers, it 
appears to the cable people that 
TVRO is getting a free ride at their 
expense. And if the present trend 
of TVRO sales continues into areas 
where cable is available, that 1 -in -8 
ratio may end up being 1 -in -7 or 1 - 

in -6 very soon. Cable doesn't like 
having to compete with itself! 

A possible solution 
If all the most desirable cable 

programming on C -band were 
simply scrambled, ownership of a 

C -band TVRO would quickly be- 
come much less desirable. There 
are well -researched studies to 
back up that contention. For ex- 
ample, the recently completed 
1985 CSD "Home Marketing 
Study" surveyed more than 4,800 

BOB COOPER, JR.* 

services 
randomly selected owners of 
TVRO systems. The result was 
more than 150 charts, tables, and 
demographic profiles that 
provided the home-TVRO industry 
with its first insightful look into the 
complex TVRO marketplace. Here 
are a few of the findings: 

66% of all home-TVRO owners 
watch movies as their primary 
form of satellite -originated enter- 
tainment. 

54.4% of all home-TVRO owners 
view HBO at least once every 24 
hours. 

36.9% of all home-TVRO owners 
view WTBS (Super Station Atlanta) 
at least once very 24 hours. 

28.9% of all home-TVRO owners 
view ESPN (the Eastern SPorts 
Network channel) at least once 
every 24 hours. 

Those statistics clearly show that 
movies are the primary source of 
viewing entertainment, and that 
sports and news are well down the 
list. Now suppose the top three 
(movies, sports, and news) were 
moved to 12 GHz? 

Arguments for a 12 GHz (Ku - 
band) service have been around 
for a long time. For one, the dishes 
are smaller than comparable C - 
band units-typically 4 feet or less 
(see Fig. 1). In addition, the equip- 
ment cost, ultimately, would be 
lower ($500 per system when 
bought in volume). Further, inter- 
ference with microwave links, 
which is a problem with C -band 
equipment, is eliminated. Most 
important, though, by moving 
home viewers to 12 GHz, the cable 
firms would feel less threatened, 
since 12 -GHz feeds, from the be- 
ginning, would be designed solely 
for home viewers. 

Showtime has shown interest in 

26 
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We Bring You the World,. 

The fastest growing, most complete 
video programming log for satellite television. 

Satellite TV Week gets it straight - 
bringing information to 

industry, dealers and viewers. 

Satellite TV week 
P.O. Box 308, Fortuna, California 95540 

800-358-9997 or in CA 800-556-8787 
707-725-2476 

CIRCE 260 ON FREE INFORMATION CARD 

www.americanradiohistory.com



IF YOU WANT TO GET 
YOU HAVE TO GET INTO 
Learn PC Servicing By Building Your Own NTS/HEATH HS -151 
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 accepts 
advanced software, speed's word pro- 
cessing; also allows selection from the huge 
library of IBM software. 
3. 5.25 -inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10.5 MB hard -disk drive.) 
4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 
5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 
7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

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

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

The NTS/HEATH HS -151 PC completed, includes 
monitor and full -function keyboard with calculate 
style keypad, and typewriter format. 
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INTO PC SERVICING 
A MICROCOMPUTER 

The student I ms to use test equipment such as -a 
digital probe a a digital muleteer to check circuits 
and measure vo s. Lessonlaítd current texts 
round out the entire ram, eqphasizing practical 
applications of theories prints,, 

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 treating which, with field experience, develops invaluable career skills. 

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 stating 
the course you are interested in. A FREE color catalog with all 
details will be sent to you by return mail. 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 

o 

o 
rn 

Resident and Home -Study Schools /D 
W 
tJl 

4000 So. Figueroa St., Los Angeles, CA 90037 
31 
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such an approach, and wonders 
how to get the home-TVRO view- 
ers away from 4 GHz and onto a 

band where their legitimate ser- 
vice needs can be handled without 
the conflict that currently exists 
between cable and home TVRO. 

Until now, there has been little 
in the way of programming on 12 - 

GHz (at least when compared with 
4 -GHz). That is something that will 
rapidly change. Here's why: 

RCA will launch, within 12 
months, a pair of moderate power 

Ku -band satellites. An early cus- 
tomer is Holiday Inn who plans a 

four -channel service for its nation- 
al motel chain. 

Ku -band receiving equipment 
originally developed for European 
and Japanese satellites needs a 

volume market, and at the mo- 
ment neither Europe nor Japan 
seems to be capable of creating 
volume demand. The U.S. may be 
able to do so. 

Ku -band satellites are more flex- 
ible than C -band satellites. Ku - 

SATELLITE TV/ 

The First 
Five Years! 

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 olf indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot 'monster' dish to the 
present day 5 foot 'C -band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time 
to readers of Radio -Electronics at special discount pricing. Originally sold at $100 
per two -volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+) 
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO 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. It is MUST reading for every person 
in, or thinking about 'getting into,' any segment of the home NRO world. 

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

NAME COMPANY 

ADDRESS 

CITY STATE ZIP 

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. 

TURO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of NRO 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 NRO 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 KIT, 
P.O. Box 100858, Fort Lauderdale, FL 
33310. That kit not available to individuals 
not involved in some form of electronics 
sales and service. 

band transponders have nearly 
twice the bandwidth (typically 54 
MHz). That allows using one full 
transponder for super -power or 
super -resolution services, or, by 
splitting a transponder, two upre- 
lated TV channels may each use 
half of the transponder. That in- 
creases program packaging and 
scrambling options. 

HBO first considered Ku -band 
program distribution back in 1983. 
More recently, Showtime, HBO's 
chief competitor, has been doing 
its own studies of just how a pack- 
age of desirable cable services 
might be set up for home delivery 
via Ku -band satellites. It is all spec- 
ulative now, but the handwriting is 

on the wall: Ku is coming, and one 
way or the other, it will play an 
important role in the home-TVRO 
systems of the late 1980's. 

Technical problems 
The addition of a Ku -band 

"head" to an existing C -band sys- 
tem presents several problems. 
Most of the newer home-TVRO re- 
ceivers use block down -con- 
version, or BDC. (See "Know 
Before you Buy" in the June 1985 
issue of Radio -Electronics.) BDC is 
tailor-made for dual -band recep- 
tion -4 and 12 GHz, that is. The 
existing 4 -GHz LNB (Low Noise 
Block down -converter), or anten- 

continued on page 90 
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Courses it Computers 
and Programming 

Fully P.rtaole 
Test Instruments 

Ham -held 
Digital Multimeter 

Home ::ortrol 
System; 

Telepbon_ 
Accessoria 

perect 
Tirsek eepe 

Domestic Solar 
Water Heater 

Disk Drives and Peripherals AllIn-One Computer IBM Compatible Computers 

Heathkit CATALOG s 
450 kits and products: solar hot 
water systems, all -in -one 16 -bit com- 
puters, test instruments, amateur radio 
gear, self -study courses in computer lit- 
eracy and state-of-the-art electronics, 
energy conservation and home se- 
curity devices, fine stereo components, 
color televisions, automotive or marine 
aids, home conveniences, robots and 
more - things you've always wanted 
and needed, right now at low kit prices 
from Heath. 

For people with imagination, there's 
nothing to compare with the exclusive 
thrill of hand -built satisfaction. 

Space Phone 
Television 

Hero I 

Robot 
I and 

Course 

Heathkit products are also displayed, sold and serviced at 64 Heathkit Electronic 
Centers' nationwide. Consult telephone directory white pages for location. 

'Operated by Veritechnology Electronics Corporation, a wholly owned subsidiary 
of Zenith Electronics Corporation. 

Discover the fun of kitbuilding - it's 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too. The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional - 
quality kits. 

SEND FOR FREE CATALOG 
Our colorful catalog is Free! If coupon is 
missing write: Heath Company, Dept. 
020-346, Benton Harbor, MI 49022. 

I Heathkit Benton HarHeath bor, 49022t. 
20-346 

I Send me the latest free Heathkit Catalog now. ' I want to "build in" the quality difference. 

I 
I Name 

Superior 
Software 

Tools 

Educational 
Self -Study Courses 

Pro -Series 
Audio Components 

Digital Marine 
Depth Sounder 

omputartzed 
Weather Station 

r 

Address 

City State 

CL -764R2 Zip LMUMt>_Iltt.tJ 

I 
I 
I 
I 
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EQUIPMENT REPORTS 

Kenwood 7930 2 -Meter 
Transceiver 

2 -meter transceiver that's 
sure to get noticed 

EVERY SO OFTEN A NEW PIECE OF EQUIP - 

ment comes along and makes 
everyone stop and take notice. 
The 7930 2 -meter VHF transceiver 
from Trio-Kenwood (1111 West Wal- 
nut St., Compton, CA 90220) is 

CIRCLE 5 ON FREE INFORMATION CARD 

such a piece of equipment. 
The 7930 has a maximum power 

output of 25 watts. Features in- 
clude priority scan, 21 -memory 
storage, memory scanning, band 
scanning, time- or carrier -oper- 

ated squelch in the scanning 
mode, and a choice of high or low 
power. 

That last feature is especially im- 
portant in helping to reduce band 
congestion. In some situations, 
such as when you are located near 
the repeater you are using, you 
may not need to operate your 
transceiver at full power. Well, 
Kenwood has made it so easy to 
reduce your output power that 
you simply have no excuse not to. 
With a flick of a switch the 7930's 
power level may be reduced from 
25 to 5 watts. 

The front panel of the 7930 has a 

FAST (over 11 mHz CIK) 

BASIC CONTROLLER 
WITH ON -BOARD 

EPROM/E2PROM PROGRAMMER 

P.1 MLC-1 ONLY $18887 
Assembled & Tested. Uses Intel 8052 -AH Micro Controller Chip. Real Time Clock RS232 & Ports. 

SINGLE BOARD FEATURES: 
The board itself is a breathrough in controller power, simplicity and price. The user 

can be writing and running programs in Basic, even storing them on EPROM/EPROM's 
within minutes of initial hookup. Applications - Real time intelligent security 
systems, auto -test equipment, home and industrial environmental control, robotics, 
We think you'll really enjoy using our product. 

HARDWARE FEATURES: 8052 BASIC 
RS939 Serial port with auto-baudrate detection at virtually any baud rate; Serial 

printer port output available; 48 I/o lines (6-8 bit ports); PWM output; Real time 
Clock (5m Sec. resolution); Fast 11.0952 mHz clock rate; Up to 16Kx8 of on board TRAM 
Pow power from Intel) 
EPROM Programmer: Programs 2716, 2732, 2764, 27128; On board regulator for 
programming voltages (selectable). 
Comes with 8Kx8 of IRMA and 8Kx8 of EPROM; Additional TRAM 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: ±.99899999E -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 
EPROMIE'PROM any of which can be transfered back to RAM with a single 
command. Single step Basic Commands to control 6-8 bit I/o ports, as well as 
internal and external memory. Can execute EPROM program on power up if 
desired without use of a terminal. 
Requirements: Dumb terminal (standalone after programming) +5V®1A, ± 12V©.1A, 
+30VC.1A 

TERMS: 
Mastercharge and Visa accepted (add 4%). C.O.D. orders add '3.00. Wisconsin 

residents add 5% sales tax. Personal checks must clear before shipping. S & H add 
'400 per board. All orders refused or returned are subject to a 10% restocking 
fee. Prices and specifications subject to change without notice. 

NPN 
IN 

POWER 
& SIMPLICITY! 

Accesories: (Call or write for prices and specs.) 
48K RAM and 24K EPROM expansion board. (Mother board) 

Isolated 10l° A.C. power switching board ("le channel) 
Isolated D.C. switching board ("l,) 
A -D boards, single 12 bit integrating and 8 ch. 8 bit; D -A boards, single 12 

bit and 8ch. 8 bit; Programable (voltage, current or both) power supplies; 'IEEE 488 

interface; Stepper motor driver BRD (controls 3 motors); Power supply (5V, ± 12V 

+30'd; System power supply (+5, ± 12, +30, ± 15, + 15) 

8097 BOARD $28887 
FEATURES: 
16 bit processor 11.0952 mHz clock rate 2 parallel ports Serial port - full 
Duplex Asynchronous; 10 bit 8 channel (52us.) AID; PWM output; High Speed Ilo 
lines (4 programable, 4 dedicated); Watchdog timer; 2 programable Times/counters; 
16x16 multiply or 32x16 divide in 7 us.; 16K of new low power iRAM, 16K of eprom 
APPLICATIONS Optical encoder decoding, A.C. Induction motor drives, D.C. motor 
drives, high speed controller, Robotics ... 

O 
MICRO LINEAR CONTROLSo 

4900 Memco Lane 
Racine, WI 53404. 1099 

Orders only call TOLL -FREE 1.800.222.2298 
for technical information call (414)639.4131 

Call for OEM and Quantity Pricing. 

VISI' 
610111101111 

ORDERS ONLY OUTSIDE WI ACCEPTED 
1.800.222-2298 ADD 4% 
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United States 
Instrument Rentals, Inc. 

l A U.S. Leasing Company 

2988 Campus Drive 
San Mateo, CA 94403 

Call for Special Prices and 

Free Catalog 
800-824-2873 

Hitachi Denshi America, Ltd. 

e Ber, I_ man Insili içtria/ FLUKE 

SCOPES Hitachi 
Iwatsu 

All 14 models in stock 
2-3 year warranties 
20-250 MHz 

All 20 models in stock 
2-3 year warranties 
20-100 MHz 

Model 222-5 599 
1050-$1299 

Model 5702-$ 535 509-$1199 
5705-5 899 VC 6041-$5499 
5710-51245 422-S 699 
5711-$1695 1100-52490 
7506-s 749 650-$ 930 Hitachi V-209 

Sß$695 
List $945 

Hitachi V-209 
Portable Dual Trace Scope 

DC -20 MHz 
Battery Operated 
3 -Way Power Supply 
Lightweight 
High Sensitivity and 
Fast Sweep Timer 

DIGITAL MULTIMETERS 
Beckman 

All 300, HD, and circuitmate series 
All accessories in stock 

HD 100-5169 320-$179 

Fluke 
Autorange 
Touchhold function 
0.3% accuracy 

Analog display 

Heavy duty 

HD 110-E 189 330-$219 Model 73-$ 85 8010A-$279 
HD130-$239 350-$229 75-$ 99 8012A-$359 
HD140-5259 360-$289 21-$ 99 8020B-$199 

300-$120 4410-$239 23-5145 8022B-$154 
310-$145 25-5299 8024B-$249 

27-5259 8030A-$389 

$114 Sj List $129 

Fluke 77 
Analog/Digital Multimeter 

COUNTERS-DIGITAL THERMOMETERS-PLOTTERS 
MANY MODELS AVAILABLE - CALL 800-824-2873 
Example: Fluke 1900 Counter Sale $ 389.50 

Battery and BCD Data Options Available 

Used Test Equipment, too!-Over 3,000 Models Available at 
Huge Discounts with Warranties! 

-Quantity Discounts Available 
-Dealers Welcome 
-Freight and Tax extra 
-Immediate Availability of Equipmcnt 

Call 

800-824-2873 
CIRCLE 258 ON FREE INFORMATION CARD 
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ATTACHE 
TOOL KITS Your Choice of 

Attractive Vinyl Leatherette Case, 
ABS Plastic Case or 

Lightweight Aluminum Case 
(pictured) plus a Fantastic 

Assortment of Over 130 Quality 
Tools Professionals Need and 

Use Every Day!!! 

1 

1 
, 
1 
1 

co ' 
Tools and Choice of Case Included!, 
COMPARE AT 

$350.00 

_ __( Mai \11.4/411 
assmalomilmow 

TOOL SET INCLUDES I Free Multi -Tester 
121 Alignment Tools Oiler Hemostat Solder in Pull Tube 

13) Burnishers Penlight #I x 3" Phillips Screwdriver Solder Sucker 
Decimal/Metric Conversion Wheel 4-1/2" Diagonal Cutting Pher #2 Phillips Screwdriver - Stubby Solder Iron Holder 
7 Blade Feeler Gauge S-1/4" Diagonal Cutting Plier #2 x 4" Phillips Screwdriver 110/120V. 30/35W Soldering In. 
Ball Pein Hammer 4 Oz. 10" Groove Joint Plier 3/32" x 2" Slotted Chp Screwdriver Sprang Tool, Pull 
Handle, Driver Blades (4-5/8"1 Red 5-1/4" Long Ncse Plier 1/8" x 4' Slotted Screwdriver Spring Tool. Push 
Handle. Driver Blades (4-5/8") Blue 6.1/2' Long Ntoe Plier with Cutter 1/8" x 8" Slotted Screwdriver 21Pc. 1/4" Drive Socket Set 

191 Hex Dover Blades External Retaining Ring Pliers 3/16' x 3" Slotted Screwdriver 1/4" Dove Fingertip Ratchet 

18) Metro Hex Key Wrenches Internal Retaining Ring Pliers 1/4" Slotted Screwdriver - Stubby (8) Assorted Retaining Plier 1 or" 

Icepick/Scrìbe 3/32" Center Pcnch 1/4" x 4" Slotted Screwdriver Reverse Action Tweezers 
Case Key 1/16" Pin Punch 5/16' x 6" Slotted Screwdriver Woe Crimper/Stripper 
Key Chain with 4 -Way St I/O" Pm Punch (71 jewelers Screwdrivers Woe Stripper/Cutter ' 
Electricians Knife 6" Stainless Rule Phillips & Slotted Screwstarter h" Adjustable Wrench 
Inspection Mirror Scissors (Sharp, Sharp) Solder Aid, Fork and Hook B" Adjustable Wrench 

Multitester with Probes & Fuse Offset Ratchet Screwdriver (Slot/Phillips) Solder Brush 181 Ignition Wrenches n 
(91 Nut Driver Blades #0 x 2-1/2" Phillips Clip Screwdriver Solder Removal Braid 

For Orders of 5 or more sets call Toll Free 800-423-2567 for quantity 
City Lot No. Item Unit Price Amount ' 64970 Vinyl Leatherette Case 050.00 

49570 ABS Plastic Case $55.00 

62270 Aluminum Case $65.00 

49470 130 pc Tool Set :159.00 

39270 Vinyl Leatherette Case & Tools :199.00 ' 39170 ABS Plastic Case & Tools :199.00 

39070 Aluminum Case & Tools :199.00 

SLntotal 

ales Tax for CA & KY Res dents 
Total 

Name _ 

Address 

City 

Phone 

Signature 

discount prices! 

State 

Zip 

Check or money order enclosed 

Charge M/C Visa Exp. Date 

Acct . 

No. 

- l 

1 
, 
1 
1 
1 
, 
1 
1 

1 
1 

1 
III I I III 

HARBOR FREIGHT SALVAGE CO. 
3491 Missian Oaks Blvd., P.O. Box 6015, taggeek 

Camarillo, CA 93011-6015 

PHONE TOLL FREE 800-423-2567 T970 

Kenwood 7930 

OVERALL 
PRICE 

EASE M 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ U 
VALUE 

1 2 3 4 5 6 7 8 9 10 

` 
O. e` 

°°a *W 

clean, uncluttered appearance. 
There is a 16 -key DTMF pad, an ON/ 
OFF switch, a squelch control, and 
a rocker switch that allows you to 
choose between using the 21 -posi- 
tion rotary switch to select a fre- 
quency previously stored in the 
7930's memory, and using the key- 
pad to enter the desired frequen- 
cy. In addition, there are six 
pushbuttons that allow you to: 

Reverse transmit and receive 
frequencies. 

Activate the tone for repeaters 
that use tone access. 

Select high or low power. 
Select carrier- or time -operated 

scanning. In carrier scanning, the 
7930 scans through the frequen- 
cies you have previously stored in 
memory. As soon as it finds a chan- 
nel with a carrier, it stops and al- 
lows you to hear what's going on. 
It remains on that channel until the 
carrier disappears, at which time it 
continues scanning. In time -oper- 
ated scanning, the 7930 again 
stops on each channel it finds with 
a carrier, but remains there for 
only about five seconds before 
moving on. 

Select the alert function. The 
7930 allows you to designate one 
channel as an alert channel. When 
scanning, the 7930 checks that 
channel every five seconds, and 
remains there when a carrier is 
present. 

Select priority mode. That 
switch gives you a quick way of 
forcing the 7930 to lock in your 
priority channel. 

The 7930's front panel is com- 
pleted by a green LCD (Liquid 
Crystal Display) that gives a digital 
display of the currently selected 
frequency. In addition, the LCD 
shows whether a repeater's input 
is up or down, whether the trans- 
ceiver is in reverse or priority 
modes, and whether the station 
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PERFORMA ; CE 
THAT IS OUT OF THIS WORLD... 

$389°Ó $54900 
MODEL 2000 20MHz 

DUAL TRACE 
MODEL 3500 35MHz 

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 
bandwidth and 20 calibrated 
sweeps ranging from .2s to .2ps. 
A convenient built-in component 
tester provides additional 
diagnostic power. 

ORDER TOLL FREE 
800-538-5000 
800-662-6279 (CA) 

INCLUDES TWO HIGH QUALITY 
lx, 10x TEST PROBES 

MODEL 3500 features a 35 
MHz bandwidth and exceptional 
1mV/DIV sensitivity. Delayed 
sweep and variable holdoff allow 
stable viewing of complex 
waveforms. 

CIRCLE 261 ON FREE INFORMATION CARD 

ilIMJDFI INSTRUMENTS 
1224 South Bascom Avenue 

San Jose, California 95128 (408) 995-5430 

COPYRIGHT 1985 JDR INSTRUMENTS EARTH PHOTO COURTESY OF NASA. 
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES. 
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you are listening to is on frequen- 
cy. Completing the display is a red 
and yellow LED bargraph that indi- 
cates signal strength when receiv- 
ing and power output when 
transmitting. 

The 7930's frequency coverage 
has been extended above and be- 
low the strict 144-148 MHz amateur 
band to cover the Military 
Affiliated Radio Service (MARS), 
located at 142-148.995 MHz. That 
means that the transceiver can also 
be used with the Civil Air Patrol, 

with which many amateurs are as- 
sociated. 

A compact unit, the 7930 mea- 
sures 6'/8 x 21/2 X 8'/16 inches, and 
weighs about four pounds. The 
microprocessor -controlled unit 
features frequency synthesized 
tuning. Note that though you 
might expect spurious signals gen- 
erated by the microprocessor cir- 
cuit to be a problem, no "birdies" 
were observed during our tests of 
the 7930. 

The 7930 has an impressive set of 

C hannel 
VIDEC3 rVILILTIPLAA=p-i 

SIMPLIFY DISTRIBUTION SYSTEMS 

1 

VIDEO/AUDIO 
OUTPUTS IN 

WAY 
SPUTTER 

TUNING 
SAT. RECEIVER . ..UHF t'. 
VCR UH4 Ii 

TO ADDITIONAL iv, 

TYPICAL HOME SYSTEM 
In this system any TV can connect to the satellite receiver by 
simply tuning to UHF channel 25. The VCR can be viewed on 
UHF channel 37. All over -the -air stations can still be received 
on their normal channel numbers. The VCR can record from 
the satellite receiver by simply tuning to channel 25. 
Note: A CHANNEL PLUS H2V comes pretuned to channels 
25 and 37. The user can easily change these assignments to 
any channel between 14 and 62. 

Combine many video sources on one wire 
Channel Plus is a frequency -agile modulator with 
built-in combiner-no filters or traps needed. 
Channel Plus uses UHF to avoid adjacent channel 
interference. 
Channel Plus improves picture & sound quality by 
using the direct video & audio outputs from VCRs, 
TVROs, cameras, etc. 
Channel Plus systems may be expanded to add 
more video sources. 
Watch VCR, TVRO, computer, cable box, VDP, 
camera, etc. from any TV by simply selecting its 
channel number. 

\III multiplex- 251 imperial highway, fullerton, ca 92635 

technology, inc. telephone (714) 680-5848 \\\\ 

specifications. For example, its 
rated maximum output is 25 watts; 
that can be reduced to 5 watts via 
the front -panel switch previously 
mentioned. Modulation deviation 
is 5 kHz. Spurious output is rated 
at -70 db (-60 dB at the low - 
power setting). Stability of the fre- 
quency synthesized tuner is better 
than 15 ppm over a temperature 
range of -20°C to + 50°C. 

Turning to the receiver section, 
sensitivity is rated at 0.25 µV for 12 
dB SINAD. Squelch threshold is 
specified as 0.6 µV or less. Spu- 
rious rejection is -70 dB. Selec- 
tivity is 12 kHz minimum at -6 dB 
and 24 kHz maximum at -60 db. 
The audio output is 2 watts into an 
8 -ohm load. 

In the presence of high levels of 
external RF, the 7930 has one po- 
tential problem: front-end over- 
load. The transceiver is as free 
from intermodulation distortion 
as any other on the market, but in 
the presence of high levels of RF, a 
common occurrence in many 
parts of the country, the receiver 
could be completely blanked out. 
Kenwood may want to consider 
adding more internal shielding to 
the unit, as well as sharper band - 
stop filtering, to help prevent that 
problem. 

Our other main complaint with 
the transceiver is not with the 
transceiver itself; it's the lack of 
technical detail in the documenta- 
tion. That is a far cry from the days 
when complete information al- 
ways came with such transceivers, 
including detailed servicing infor- 
mation. Few rigs today, including 
the 7930, come with such informa- 
tion. Instead, the manufacturer 
prefers that you box the unit up 
and return it to the factory for re- 
pair. 

However, the material that is in- 
cluded in the the documentation 
does give a good explanation of 
how to set up the transceiver, and 
how to take advantage of its many 
fine features. 

The Kenwood 7930 should 
provide you with years of good ser- 
vice, whether used as a base or 
mobile rig. The 7930 lists for 
$359.95; for more information, 
contact Kenwood Communica- 
tions, 1111 West Walnut, Compton, 
CA 90220. R -E 

continued on page 42 
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

Be dB On i CS S erleS 
The fast, easy and low cost way to 

meet the challenges of today's 
electronic innovations. A unique 

learning series that's as innovative as 
the circuitry it explains, as 

fascinating as the experiments you 
build and explore. 

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

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience... a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 
With each module, you receive 

a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 
With your first 
module, you 
get this 
solderless 
breadboarding 
system. You'll 
use it through- 
out the series to 
build elec- 
tronic circuits 
and bring 
concepts 
to life. 

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

Perform 
Experiments 

in Contemporary Electronics 
Throughout your series, lab- 

oratory experiments reinforce every 
significant point. This 
essential experience 
...dynamic, hands-on 
demonstrations of 
theory in practice ... 
will help you master 
principles that apply all 
the way up to tomorrow's 
latest VLSI (Very Large 
Scale Integrated) circuitry. 

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

For Anyone Interested in Electronics 
The Contemporary Electronics 

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

wants 
an update in con- 

temporary circuits...a 
manager or supervisor in an electronics 
plant...a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 

most convenient, 
probably least 
expensive way to 

Wig; do it. And the 
dr, only one that gives 

you hands-on 
experience. 

15 -Day No -Risk Trial 
To order your first module with- 

out risk, send the postage -paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. 

McGraw-Hill 
Continuing Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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Vidicraft CCU -120 
Commercial Cutter 

and Event Timer 

Now you can automatically 
edit commercials out of 
your VCR recordings! 

e 0 - a w - 
_- 111 II 

CIRCLE 111 ON FREE INFORMATION CARD 

Self -serve 
servicing 

The more time you spend having 
your computer serviced, the less 

time you have to use it. And that 
costs you money. 

With a basic knowledge of electronics 
and the help of Sams service data, you 

can service your computer yourself. 
For in-depth computer analysis and 

repair, choose Sams COMPUTERFACTSTM 

They're similar to Sams PHOTOFACT® 

television service data and provide detailed 
schematics and parts data for even your 
most intricate computer repairs. 

For simple computer maintenance 
and troubleshooting, use Sams Trouble- 
shooting & Repair Guides. They provide a 

"problem -solution" approach to servicing 
with flowcharts explaining each proce- 
dure step-by-step. 

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

Help yourself to Sams service data, 
available at Sams dealers everywhere. Or 

to order direct, call our toll -free number. 

Commodore' 64 Troubleshooting 
& Repair Guide, No. 22363, $18.95 

IBM® PC Troubleshooting & Repair 
Guide, No. 22358, $18.95 

Apple® II Plus/lle Troubleshooting 
& Repair Guide, No. 22353, $19.95 

Commodore 1541 Disk Drive 
Troubleshooting & Repair Guide, 
No. 22470, $19.95 

Over 30 COMPUTERFACTS available for 

Apple, ATARI° Commodore, Epson® 

Hitachi IBM, Osborne Panasonic® 
Rana Elite, Sanyo® Texas Instruments 
and Zenith® Ask your Sams dealer for 

details. 

800 -428 -SAMS 
Ask for Operator 167. 
In Indiana, call 317-298-5566 

SAMS, 
Howard W. Sains & Co., Inc. 
A Subsidiary of Macmillan, Inc. 

4300 West 62nd Street 
Indianapolis, IN 46268 

CIRCLE 251 ON FREE INFORMATION CARD 

DID YOU EVER WISH THAT THERE WAS 

some way to edit commercials out 
of what you tape? Of course if you 
are watching what you tape, you 
can always manually stop and start 
your VCR. However, if you're 
watching something else, or if 
you're away and letting your timer 
do the work, then you get the 
commercials along with the pro- 
gram material. But not if you use 
the CCU -120 commercial cutter 
and event timer from Vidicraft 
(0704 S.W. Bancroft St. Portland, 
Oregon 97201). 

The CCU -120 receives video and 
audio signals from your VCR and 
analyzes them so that it can identi- 
fy commercials. When it spots 
what it thinks is a commercial, it 
does not stop your recorder. In- 
stead, it waits until the commercial 
ends, rewinds the tape to where 
the beginning of the commercial 
and then resumes recording. That 
way, you don't lose any material if 
the commercial cutter decides 
that what it thought was a commer- 
cial turns out not to be. 

Determining what is a commer- 
cial and what is programming ma- 
terial can be difficult, because the 
TV signal looks the same for each. 
To make its determination, the 
CCU -120 looks for fades to black, 
audio fades, time between fades, 
scene changes, etc. Unfor- 
tunately, it is possible for the 
CCU -120 to mistake commercials 
for program segments, and to mis- 
take program segments for com- 
mercials. (Devising a commercial 
"detection" scheme that works 
100% of the time is by far the most 
difficult part of designing an effec- 
tive commercial cutter. To date, no 
manufacturer has come up with a 

foolproof scheme.) 
For example, if you try to delete 

the commercials from a news 
broadcast, you might be disap- 
pointed by the results. That's be- 
cause news programs are typically 
made up of many segments, some 
of which will be deleted because 
they look like commercials to the 
CCU -120. Other programs with 
scene changes that look like com- 
mercials would be affected sim- 
ilarly. But a built-in "safety" feature 
limits program loss in those cases 
to two minutes. 

It's also possible that the 
CCU -120 won't recognize a com- 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 
at home or in your shop 

with exclusive videotaped 
demonstrations 

Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three -Way 
Self -Teaching Program 
In one integrated program, NRI 

gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32 -page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How -To" Videotape 
Your NRI Action Videocassette uses 

every modern communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 

. including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and 1/4' 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There's even an optional 
final examination for NRI's VCR Pro- 
fessional Certificate. 

Covers Beta and VHS 
systems with actual 

instruction on 

The Best Professional 
Training 

This exclusive self -study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 
...15 -Day No -Risk 

Examination 
Send today for the new NRI Self - 

Study Course in VCR Servicing for 

SI Get me started in profitable 
s VCR servicing. Rush me my 

1NRI self -study course in VCR Servicing for 
Professionals. I understand I may return it for 
a full refund within 15 days if not completely 
satisfied. 

'LEASE SPECIFY TAPE FORMAT DESIRED E VHS BETA 

Name (please print) 

Company 

Street 

City/State/Zip 

Enclosed is my check E money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI 

Charge to E VISA E MasterCard 

videotape. 

Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 
This complete VCR training course 

with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Washin ton, DC 20016 

NRI rlI 
1.1.11111 

NRI 1lraining For Professionals 
McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Avenue 

Washington, DC 20016 

Card Number 

Interbank Number 

Expiration Date 

Signature 

(required for credit card sales) 2600-105 
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merciai, depending on how the 
transition from program material is 

made. In general, the commercial 
cutter works well with network 
broadcasts, which are usually well 
produced. However, sloppy transi- 
tions, which occur from time to 
time in local broadcasts, will give 
the commercial cutter trouble. 

As we mentioned previously, 
the CCU -120 positively identifies a 

commercial only after it's com- 
pleted. That helps to avoid cutting 
out large segments of program 
material. The disadvantage of that 
method is that while your VCR is 
rewinding the tape to where the 
commercial began, you can miss 
some program material. The 
length of rewind time can run from 
about 8 to 18 seconds, depending 
on the VCR used. 

Controlling your VCR 
The CCU -120 uses an infrared 

emitter to control the VCR func- 
tions. The emitter is attached in 
front of your VCR's IR sensor using 
a self-adhesive Velcro fastener. 
Since different VCR's need to see 

Vidicraft CCU -120 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ 
VALUE 

1 2 3 4 5 6 7 

t10 
a 

8 e lo 

different kinds of signals from a 

remote controller, the CCU -120 
must be set up to work with that 
particular VCR. If your wireless re- 
mote can access the RECORD, BACK - 

SCAN, PLAY, PAUSE, and STOP 

functions of your VCR, then it is 

likely that there is a version of the 
commercial cutter made for it. For 
example, the unit we had could be 
used with several VCR models 
from Sony, Panasonic, RCA, Mag- 
navox, G -E, Hitachi, Canon, and 
Quasar. 

Besides being a commercial cut- 
ter, the CCU -120 is a 15 -event, 9 - 

week timer. The timer is easy to 

use, and is more versatile than 
most VCR timers. For example, it 
has daily, weekly, and weekday 
event options. 

As you might have guessed, the 
commercial cutter is micro- 
processor controlled. Two Z80's 
are used; one runs the cutter rou- 
tines, real-time clock, and handles 
the user interfaces, and the other 
takes care of the infrared interface 
with your VCR. The software for 
the two Z80's is held in four 2732 
EPROM's. If you buy a new VCR 
model, Vidicraft can change the 
appropriate EPROM's for a small 
fee. 

If you dislike commercials so 
much that you don't mind losing a 

bit of program material here and 
there, then the CCU -120 is for you. 
Even if you don't want to cut com- 
mercials from everything you tape, 
you'll still like the CCU -120's 
timer -it's one of the best we've 
seen. You might even be tempted 
to buy a VCR with fewer timer fea- 
tures; the money you'd save 
would help take the bite out of the 
CCU -120's $470 list price. R -E 

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock No. or 
No. pine 1.9 10.49 50 

11055 24 4.98 84.35 $3.90 
11056 26 515 4.50 4.05 
11057 40 6 81 5.95 5.35 
11058 64 12 02 10.50 9.45 

ICKOOLERS- Rom 
UNITIUCK 0015r601e 

m 2 wens of real horn 

andoduci omance.e 
Wser añor 

lust CKoobron- 
tea M1om lap ,ä Iwnom of Ic me 

ea Won't 
loose. 

Mock No.N s 
Ko. In eº Pe 

22225 14 1.29 
22226 18 .29 

SCREW MACHINED SOCKET Cr. 
PINS, loose. packaged in bags or 
100. Stock No. 11310 is solder tall 
with gold collet tin shell. Stock No j 
11311 is wire wrap with gold collet rw 
gold shell. L 
Stock 
No Description I sag 5 Baas 10 ewe 
11310 049 01100 

War tae pine 5 4.95 14.45 $3.95 
11311 BaOw 

r pt? pins 11.95 10.73 9.50 a.w. 

WILD ROVER 
Touch switch capsule. Operating 
mottos is 005 - without Me use 

on of a levered arm Extremely l 
and Ott with low noise Normally open - 
'ated 115 VAC. 16 amp -30 milliohm re - 
,stance - 615 radius by 1601brck 

3 X 4 Elastomerlc Keyboards RPrT 
Each keyboard has a pc. 
board elastgmeric pad 
with contacts. ABS 
bodies and double shot 
molded keys Mea rating: 
12 VDC @ 20mA 

1'J 
L 

¡'J 
Contact Res: less then 8(000 07,12 n9 Keys erica' no 

Stock No. te 10 a Up 500 ohms Bounce. less 11201 120±409 2.0±.5mm 84 95 
a3°5ó 12096 51 42 91.28 than 10 m sec. 11292 00±409 1.5t.smm 

SUB CUB I and SUB 6 Digit LSI Counter Modules with LCD Readouts 
CUB II are high and Associated Stock No. Description Price 

SI 
Counter 

MOdults 
with Mounting51070 Complete Function $45.00 ter ompleteesAssemblles 

LCD readout. Modules 
plug in p.c. board 
(Stock No. 51071). SUB CUB I 
Complete function 
evaluation kit (Stock 
No. 51070) contains: 
p.c. board 4.5V battery 
andllator 

supply 
ncy 

oscillator to suppl 
train of count pulses. 
Stock No. 51070 has 
LATCH, RESET and 
TEST functions (3 
buttons). P.C. board 

plugs for bread- 51075 
board work. SUB CUB II 

51071 

51072 

51073 

51074 

(includes batteries 
but does not include 
display counter) 
Mounting P.C. Board 7.50 
only 
SUB -CUB I display 18.00 
counter module only 
SUB -CUB II display 24.00 
counter module only 
Panel Bezel 12.00 
Evaluation Kit for 
SUB -CUB II (does not 
include SUB -CUB II 
counter module) 
DATA SHEET .25 

The Battery Just Wrap- Tool 
New battery powered tool wraps msalaled 
wire around 025 square posts without need 

lonpre-cutting 
and pre stripping. Complete 

th dl and 100 n. 30 AWG wire. 
Stock No lion piece 
13340 Battery l021-ust'wrap tool wrlh Dil 

and 100 ftso AwG wire 559.95 ,--- 13341 Reolacemerlemene Ott 10.35 
13342 10013 blue replacement wire 7.54 
13343 10017. white replacement wire 7.54 
13344 100 It yellow replacement wee 7.54 
13345 100 It red replacement wire 7.54 

kl.e!,r3e711:1 ' 1 e . e 

EXTRACTION KIT 
includes OIP IC extractors and 
moaners to saoremodate all ICs 
Irom 14 10 40 pins Tools that 

e Cngagecondunive 
sunacesare 

MOs sale and mcludeground 

MICRO Charts - coiortui 8' e-" 

11- charts eliminate the need to 
stumble through manuals and 
summaries. Fully decoded - instant 
accesS - totally comprehenswe - gives 
pin Outs. cycle times, buy notes.elc.. etc. 
Stock No Reference Rica 
23010 200 CPU sá.95 
23011 6060541065A 05065A 
23012 550502(656A .. 

ing rups 5,50 $41.34 

SINTE 

23013 6044 ene relatives 

áb15 Bea 
e 

onlmaouts 

5.95 
5.95 
5.95 
5 95 
5.95 

23017 How to 
r9010 wo,dater 

rellzer,om 9 "mole 5.95 

11301 
11302 
11303 
11304 
11305 
11306 
11307 
11308 
11309 

Send S1 00 postage and handling 
for FREE COMPLETE CATALOG 
which Includes coupon for 51.00 OFF purchase. 

TI WIRE 
WRAP 
SOCKETS 
Tin plated 
phosphor bronze 
contact -3 wrap 
Stock 

No. No Pins 
e 5.40 

14 .59 
16 .64 
18 .73 
20 .99 
22 1.12 
24 1.25 
28 1.52 
40 2.05 

SINGLE ROW 
SOCKETS 

gee, we 
Both styles break- 
able to any number 
01 acontact positions 
wanted 

Ìt 

Strip of 25 collet sockets/pins - 
mount odd -center components 
easily Gold plated contacts. 

Stock No. 1-24 25 50 
10240.,. .$1.70 $1.50 $1.30 

144 Strip of 40 pins with single 
beam sockets. Tin plated 
contacts. 

Stock No. 1-99 100 500 1000 
10850 $1.09 5.90 5.82 6.72 

PIN FORMING TOOL 
puts ICs on thou 
true row row 

--. spacing. One side is 
for, 300 centers, Flip tool ONE TOOL DOES 

.1-114-;e over for devices 8 thru 40 PINS! 
600 centers. Put device 

in tool and squeeze Stock No. Piece 

Hand Tool 11089 $12.95 
NEW ANTI -STATIC MODEL 10200 $14.95 

SOCKET WRAP ID 

Opp socket-siaed prestic panels 
with numbered holes in pin Iota' 
lions she onto socket before 
wire wrapping to identify pins. 
Also write on them for location. 
IC pan number, function. etc. 
Simplifies initial wire warming. 
troubleshooting and repair. $1.95 per pack 

96 i6p.o 
13297 ' 

'3296 20p, 
' 299 22 Or, 
'3300 24 p,r3 
'1301 á9 pnp 
'3J0a O03 
'3303 96 P. 

28 8th St., Box 410 
CO. Frenchtown, NJ 08825 

THERMOPROBE: Identifies Dead 
Components - Replaces Volt Meters! 
Identify dead components which do not 
emit heat. Just point thermistor probe, - 

within 1/16" of board - move 
over components and see 
which are Stook No. Price dead. 22300 821.95 q 

100 
-499 500 
5.36 5.30 

.54 .45 

.58 .48 

.66 .55 

.90 .75 
1.02 .85 
1.14 .95 
1.38 1.15 
1.86 1 55 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas tight seat. 
Stock 100. 

No. No Pins 1-24 25-99 999 
11201 6 5.10 5.09 5.08 
11202 14 .14 .13 .12 
11203 16 .16 .15 .14 
t1204 18 .18 .17 .15 
11205 20 .20 .18 .16 
11206 22 .22 .20 .18 
11207 24 .24 .22 .20 
11208 28 .28 .26 .25 
11209 40 .40 .37 .33 

Single Digit Displays - Common 
Cathode 
Stock 
No. Color 1 100 
12082 Red $1.12 S .99 
12085 Green 1.84 1.83 
12087 Yellow 1.92 1.70 
12089 Orange 2.08 1.84 

441 
Right Angle Socket for Above 
Displays 

Stock 
No. 1 100 
11010 $1.245.99 

Ì,B;6,8 OPTEL LCD's with pins 

Stock No. 47005 St k 

47005 
47006 

Stock No. 47008 47007 
B.B:6.8 

Descnptton 1 10 
31h dig, 5" $ 5.958 5.50 
4 dig, 5 5.95 5.50 
4 dig.. 7" 11.90 11.00 

8 8:8 8 Stock No. 47007 

Scotchflexe Breadboard 
Systems Basic kit 
comes with 24 
various Dual Sockets. 
40 various Plug 
Strips, wire and tools. 
Kit can be used with 
any of the six boards. 

Stock No. Description 
03500 Basic Kit 
03511 Basic board 4.5 x 5.5 
03506 Intel SOC -8010 Board, 12 x 6.75 
03507 Motorola M-6800 Board, 9.75 x 6 
03508 S-100 Board. 10 x 5.3 
03509 Z-80 Board. 7 7 x 7 5 
03510 Eurocard Board. 6.3 , 3 9 

TOLL 800-526-5960 
We accept VISA. MC. 
C.O.D.. CHECK. or M.O. 
INCLUDE SHIPPING CHARGES - 

FREE 
0109100.-53.00 

In NJ (201) 996-4093 ó1r i05ó?5505-.00 

Price 
$79.95 

19.50 
64.95 
42.95 
36.95 
39.95 
21 95 
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Build Circuits Faster 
and Easier With Our $20 
Solderless Breadboard 

Introducing the plug-in world of AP 
Product's versatile, low cost breadboards. 

Now you can design, build and test 
prototype circuits just like the profes- 
sionals... and make changes in seconds. 
No messy soldering or desoldering. No 
more twisted leads or damaged 
devices. 

With our ACE 109 and 118 blue bread- 
boards, you simply plug in components 
and interconnect them with ordinary 
hook-up wire. All sizes of DIPs and other 
discrete components up to 22 gauge 
lead diameters snap right into the 
0.1"x0.1" matrix of the solderless tie 
points...anywhere on the layout, You 
don't need expensive sockets or spe- 
cial tools. Buses of spring clip terminals 
form a distribution network for power, 
ground and clock lines. 

AP Products 100 series breadboards 
give you all the functions and flexibility 
of more expensive circuit evaluators. 
The spring terminals have mechanic- 
ally independent contact fingers to 

CIRCLE 76 ON FREE INFORMATION CARD 

accommodate most DIPs and discrete 
components. 

The ACE 109 has two terminals for 
separate voltages plus a ground con- 
nection. The larger ACE 118 offers the 
same three terminals, plus an addi- 
tional terminal which can be used for 
clocking or another voltage. The back - 
plates are heavy steel to keep the 
boards stationary. 

...and do even 
more with our 
$40 breadboard 

A P PRODUCTS 
INCORPORATED 

9325 Progress Parkway 
P.O. Box 540 
Mentor, Ohio 44060 
800-321-9668 
(Ohio, 216/354-2101) / 

/ 
cow \ 

/ dà\ÒJ°O 
ate° 

k5 
0 
0 

/ `\° / ò a`a Don't wait. These low prices won't last forever. Ò 

* 
a0 

See your local AP Products dealer today, or / 
send for a list of dealers in your area. / °5° 

5 

goo VQ' 
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NEW IDEAS 
A versatile, low-cost logic probe 

THE LOW-COST LOGIC PROBE PRE- 

sented here is a must for anyone 
who experiments with digital cir- 
cuits and whose budget can't tol- 
erate a $35.00 logic probe in a 

fancy case. This circuit uses popu- 
lar components, provides utility 
that rivals that of commercial units 
and, best of all, costs as little as 

$6.00 to build. The complete cir- 
cuit is shown in Fig. 1-a. 

How it works 
Diode D1 is included for protec- 

tion against reversed -polarity in- 
puts. A logic -low input causes 
LED1 to light, and a logic -high in- 
put causes LED2 to light. The 555 
acts as a pulse catcher; when 
PULSE switch S2 is open, LED3 
lights up for about one second 
each time a pulse is detected. Re- 
sistor R4 and capacitor C2 deter- 
mine the "on" time of LED3. To 
change that time, figure that for 
each 10 µF of capacitance, the LED 
will light for about 1 second. The 

t5\/ 

table shown in Fig. 1-b gives "on" 
times for several values of C2. Just 
remember that you don't want 
LED3 to stay on too long, or you 
might miss pulses. 

Construction is not critical. If 
you wish you can wire the circuit 
on a piece of perfboard using ei- 
ther point-to-point or wire -wrap 
techniques. 

You may want to use different 
colored LED's for LED1, LED2, and 
LED3-say green, red, and yellow. 
The green LED will indicate a logic 
low, the red LED a logic high, and 
the yellow LED a pulse. If you don't 
have a 74104 handy, you can use a 

74100 as an inverter by tying both 
inputs from one gate together, as 

shown in Fig. 1-c. 

How to use it 
Connect the +s-voLT and 

GROUND terminals to the corre- 
sponding points in the circuit un- 
der test. Then attach the LOGIC 
INPUT terminal to the point you 

LOGIC. 
INPUT oNo 

DI 
IN914 LEDI 

s I 
I 0 74L04 

READ 

GVJ D 
o - 

ICI 

RI 
27011 

lib 741.04 

11 

LED2 52 
R2 

PUL3£ 

270.11 

TIME 

0.1 SECOND 

SECoNt) 

2 SECo/dD5 

5 SECOraDS 

FIG. 1 

Vc.c, 
T H1 

TR iC2. 
es' 

RST OJT 
GOD cv 

DS 

24 

1f 
3 W C2 J1 
LED3 

IoKF eI+ 

5 R3 
CI 21otL o 

l 4 74L0D 

--o 

NEW IDEAS 
This column is devoted to new ideas, cir- 

cuits, device applications, construction tech- 
niques, helpful hints, etc. 

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

I 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. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I 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 

wish to monitor via a probe (such 
as a spare VOM probe) and close 
READ switch Si. Either LED1 or LED2 
will light to indicate the state of 
that point. Switch S2, PULSE, 

should be open to use the pulse - 
catcher; closing it sends the 555 
into a reset state, which forces the 
output low and turns off LED3. 

The circuit was designed to 
work with TTL signals. It will prob- 
ably work with CMOS, but it may 
load the circuit under test. Also, 
the 74L04 will only work with a 5 - 

volt circuit. -Stan Stepnowski III 
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Electricity and water don't mix. At 
least not in our Heavy Duty Digital 
Multimeters. Because these Oops 
Proof' instruments are protected 
by a system of seals to ensure 
contamination -free dependability 
in even the cruddiest conditions. 

Other abuse -proof features 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter. In fact, every 
one of our Oops Proof multi - 
meters will survive a drop from 
ten feet onto a concrete surface! 

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

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

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

a full line of Heavy Duty DMMs 
that offer a 41/ digit readout, 
0.05`.'x; VDC accuracy, a 10 -amp 
current range, a 2000 -hour battery 
life, diode test, true RMS and tem- 
perature measurement. All this and 
a no -questions, one-year warranty 

You'll want to try one out, 
of course, so drop into 
your nearest elec- 
tronics distribu=or 
and drop one. 
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QUALITY SPECIALS 
INSTANT COLOR 

HARD COPY 
KC0AX INSIAcnaorl. Everything you need to begin 

PT Print Imagertaking 
pictures immediately ... 

Allows use of either the color Inslametic 
camera (Included) or your own 35mm 
Lament (adapter Included). 

specify the size of your CRT 
screen: screen: 9. 12, or 13 inch when ordering. 

COMPLETE $33900 
SYSTEM 

DELUXE 46 CHANNEL 
CABLE TV CONVERTER 

With Fine Tuning Dial 
skims all cable channels to UWE 
Extend pay TV to all your TV sets 
wchout ...roomier.. 
Allows Mean pay TV (decoder 

cwowed) while weeding another 
channel 
Restores TV remote control and V(ìa 
programming ability 

a FOR S19 ea ea. $24.95 

NEW DIGITAL SCALE 
Lab accuracy at an 

everyday price 
...reads 1 gram or.1 oz. 

Gra wave 
tor Me Ian 

exact 
postage pnologre, 

Capacuy rang grams/TOoes wdh 
automatic late Free postage d deer chan 

Best Value $74.95 
EXTRA STATIONS 

FROM YOUR STEREO II 

The revolutionary PARSEC 7403 Is equipped with a very powerful 
signal amplifier (0.2426 adjustable gain). Normally hidden weak 
signals are captured. amplified and carried to the tuner by the 
extremely sensitive unit. resulting in not only an icorone in the 

umber of available FM stations but also an audible reception 
improvement In these end all other existing stations. $74.95 

W54 

GOLDSMITH 
SCIENTIFIC 

CORPORATION L 
720 E. Industrial Park Dr., Manchester, NH 03103 

PHONE ORDERS WELCOME (607) 624.8030 

FREE CATALOG OF NEW DEVICES 
POSTAGE -ADD 5% PLUS 51.50 INSURANCE C.D.O. 52.00 EXTRA 

SATISFACTION FULLY GUARANTEED ' 
CIRCLE 265 ON FREE INFORMATION CARD 

TUBES 
and IC's 
FAST DELIVERY 

LOWEST PRICES 
call Toll Free (800) 221.5802 

In-depth Inventory - Industrial 
Here are 2 dozen examples 

3-400Z $85.00 

& Receiving Tubes 
l 

8122 $110.00 
3-500Z 85.00 MRF450 12.95 
572B 55.00 MRF454 18.95 
811A 12.00 MRF455 14.95 
6146B 8.75 MRF492 19.95 
M2057 15.00 6LF6 8.26 
8950 11.50 6JS6C 7.46 
807 5.75 6KD6 8.26 
6550A 7.75 6MJ6 8.38 
4CX250B 60.00 8417 8.38 
6DJ8 2.75 7360 13.95 
6883B 8.25 6CA7 5.55 

Major Manufacturers Fac ory Boxed and Full Tine of 

Sylvania ECG Replacemenl Semiconductors (j=e RC/1Omura 
Minimum order 52500 / Auow 53 UPS crarge 

TRANSLETERONIC INC. 
Wan 2111 

Box R. 1365 39th Street, Brooklyn, NY 11218 

Tel. 718-633.28001Watts Line 800-221.5802 
FAX *17181633-4375 

NEW 
PRODUCTS 
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VIDEO SYSTEM, the Canovision 8, 
is a lightweight, three-piece 8mm 
home video system. The compo- 
nents include a three -pound, five - 
ounce model VC -200A color video 
camera; a four -pound, one -ounce 
model VR -E10 four -head 8mm vid- 
eotape recorder; and a model VT - 
E10 four -program 14 -day tuner/ 
timer. The recorder and the cam- 
era can be used with other Canon 
video cameras and recorders. 

The model VC -200A is a full - 
function video camera with an f/1.2 
lens with 8.5-51mm (6X) two - 
speed power zoom control and 
macro feature for focusing as close 
as 3/,6 ". The picture tube gives bet- 
ter than 270 lines horizontal reso- 
lution. Low -light performance is 
20 lux, exposure is completely au- 
tomatic, and there is a backlight 
control. The model VC -200A has a 

suggested price of $1,000.00. 

The model VR -E10 recorder can 
record up to 90 minutes with Can- 
on P6-90 tape. When it is used with 
a battery, the recording time is ei- 
ther 85 or 45 minutes, depending 
on the battery type. Four video 
heads ensure flicker -free freeze- 
frame operation, and an FM audio 
system provide a high signal-to- 
noise ratio and 30-14,000Hz fre- 
quency response. The model VR - 
E10 has a suggested price of 
$900.00. 

The model VT -E10 tuner/timer 
has a 105 -channel potential, with 
pushbuttons for selecting any 14 

channels. It can be programmed 
to record up to four different pro- 
grams on the same or different 
channels over a 14 -day period. The 
model VT -E10 has a suggested 
price of $300.00.- Canon USA, 
Inc., One Canon Plaza, Lake Suc- 
cess, NY 11042. 

DOWNCONVERSION RECEIVERS, 
model UST 5000, model UST 6000, 
and model UST 7000 (shown), use 
advanced block-downconversion 
technology to provide more stable 
satellite -TV picture reception and 
to allow several users, under one 
roof, to access various TV pro- 
grams independently from one 
common dish. 

The model UST 5000 incorpo- 
rates a touch -control front panel 
with LED channel display, adjusta- 
ble audio, channel up and down, 
fine-tuning skew adjustment, po- 
larity control, and vertical and 
horizontal polarity indicators. The 
unit's slow -and -fast scan features 
allow users to peruse the variety of 
programming available when mov- 
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NEW 
OMHz 

1596 
S2095 

NEW 
00MHz 
1590A 
S1795 

OMHz 
15.70A 

S1395 

Quick... 
who makes the scopes 

at out -tech the competition? 
1S3 MHz OSCILLOSCOPE 1599 

MODE 

71.3m 

T"OO 

A DELAY ttMf FII 

Now... up to 150 MHz 
Compare these features and performance specifications. 

Bright 20kV display 
(12kV on 1570A) 
with illuminated 

graticule. 

±2% VERTICAL AND 
HORIZONTAL ACCURACY 

V -MODE DISPLAYS FOUR 
UNRELATED SIGNALS 

SOFT -TOUCH, LIT 
CONTROLS 

50011V CASCADE 
SENSITIVITY 

CHANNEL 1 BUFFERED 
OUTPUT 

Four vertical inputs 
with 8 -trace display 

Compare all of the features and performance benefits 
with any scopes in their price range. See your local 
stocking distributor or contact B&K-PRECISION. 

'Not on 1570A 

SINEEP TIME/DIV 

LINE M MF 

TRUE 
SENSITIVITY 

Five times more 
sensitive than 

most competitors. 

IMPRECISION 

Dual 
independent 
timebase" 

DYNASCAN 
CORPORATION 

6460 West Gjtla.d Street Chicago, Illinois 60635.312 889-9087 
International Sales, 6460 W. Cortland St., Chicago, IL 60635 

Canadit n Sales, Atlas Electronics, Ontario 
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SS -5705, THE ALL -NEW 3 -INPUT 6 -TRACE 
40 MHz OSCILLOSCOPE FROM IWATSU 

VOLT$. Dt'I 
- 

POWER 0Í INTER FOCUS 
c 

raact1A,e, SCALE 

.1, 

HOLOOFF 

`TRACE 
SEPARATION 

s. 

TiME itt 

CAL 

H and V axes accurate to within ±2 a/o Frequency 
CRT with 12 kV accelerating voltage for bright traces beyond 
Three input channels, six traces: an enlarged delayed 
sweep waveform can be displayed for each channel for a 

response extends 
40 MHz rating freezes 

Superb trigger sensitivity 
even low level signals. 

0013 

total of 6 simultaneous traces. Each channel has its own 109 

position control. tA 
Maximum delay jitter of 1/20,000 ue 
Fastest sweep rate of 10 ns/div 
Jitterless circuitry for stable high frequency signals 8 

de 

5013 

á observation. L 
High sensitivity: 1 mV/div 7013 

CH 1 signal output: 50 mV/div (into 50 Q) 
ION High -stability calibrator with frequency and voltage 100N IM 10M 40M 1001.1 

FREQUENC V(N,) 
10N 101< IM 5M 10M 40M 1001.1 

GREMIENCV(Nz) 

accurate to within ±1 %. 
Stable observation of video signals possible Single sweep: essential if waveforms are to be 
Traces do not shift when the attenuator is switched photographed. 
Pushbutton controls for easier operability and improved Trace rotation control allows compensation for inclination 
reliability. of traces due to terrestrial magnetism. 
Accuracy guaranteed in temperatures ranging from 10 to Two probes provided as standard accessories: both 
35°C (50 to 95°F). switchable between 10:1 and 1:1. 
Variable holdoff for triggering when observing complicated Wide range of optional extras for more diverse applications. 
waveforms. Compact and lightweight: 282W x 152H x 403D mm 
FIX triggering (11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 lbs). 
Beam finder 

IWATSU INSTRUMENTS INC. 
R' 430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255 
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ing from one channel to another 
or one satellite to another. It is 
priced at $349.00. 

The model UST 6000 adds sever- 
al features to the model UST5000. 
An Infrared handheld remote con- 
trol offers users the convenience 
of moving from one channel to an- 
other at the touch of a button. Po- 
larity and power controls are also 
included in the handheld unit. The 
receiver is highlighted by ex- 
panded audio controls, and the 
VST6000can handle stereo (matrix 
and discrete formats) as well as 
mono. The UST 6000 is priced at 
$599.00. 
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The model UST 7000 adds more 
features to the model UST 6000. 
The handheld infrared remote unit 
has a built-in programmable dish 
control that accommodates up to 
81 different satellite positions. The 
programming controls include 
pre-programmed polarity. The 
unit is also equipped with ex- 
panded audio capabilities that in- 
clude both narrow and wide audio 
formats and Dynamic Noise Re- 
duction (DNR). Two LED displays 
provide readouts, that indicate 
which audio frequency is currently 
being received. Also included is an 
LED satellite position and clock in- 
dicator, along with an LED level in- 
dicator that illustrates (by the 
number of lights illuminated) the 
strength of the incoming satellite 
signal. The UST 7000 is priced at 
$999.00.-Uniden, 15161 Triton 
Lane, Huntington Beach, CA 
92649. 

OSCILLOSCOPE, model 9060, fea- 
tures three DC to 60 MHz vertical 
amplifiers. Up to 1 mV/division 
sensitivity at 20 -MHz bandwidth 
may be obtained with the x 5 mag- 
nifier switch on. The horizontal 
time base ranges from 0.5 sec./div. 
to 50 ns/div., and there is an x10 
magnifier switch to extend the 
range to 5 ns/div. A six-inch rec- 
tangular CRT provides brighter 
traces, and an internal illuminated 
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graticule that provides an easily - 
read, parallax -free display. 

The model 9060 is priced at 
$1,195.00.-Beckman Industrial 
Corporation, 630 Puente Street, 
Brea, CA 92621. 

DIGITAL MULTIMETER, model 
467-2T, is specifically designed for 
telecommunications servicing. It 
is a 31/2 -digit instrument with di- 
rect -reading dB ranges. It also has 
a built-in 1004 Hz tone generator 
for line checking and signal trac- 
ing. 

The model 467-2T has Simpson's 
Digalogt" (digital and analog) LCD 
readout with pulse, continuity, 

and low -battery indicators. The 
DMM has true RMS AC capability. 
29 ranges are optimized for tele- 
communications testing: 200 mV 
to 1000 volts DC (5 ranges), 200 mV 
to 750 volts AC (5 ranges), - 60 to 
+ 20 dB (3 ranges), 200 ohms to 20 

CIRCLE 24 ON FREE INFORMATION CARD 

megohms (6 ranges, 3 low power), 
200 µA to 2000 mA AC current (5 
ranges), 200 pA to 2000 mA DC cu r - 
rent (5 ranges). 

Other functions include audi- 
ble/visual continuity indications, 
logic -level detection up to 35 volts, 
diode test, and differential peak 
hold. A single 9 -volt battery 
provides up to 100 hours of contin- 
uous operation. The model 467-2T 
is priced at $350.00.-Simpson 
Electric Company, 853 Dundee 
Ave., Elgin, IL 60120. R -E 

Does the price of a satellite earth station seem out of this world? 

Now, There's a Low -Cost, You -Can -Do -It Alternative .. . 

Build A Personal Earth Station For Worldwide 
Satellite TV Reception -2nd Edition 

Fed up with the limited viewing options offered by your 
local TV stations? Tired of paying increasingly higher cable TV 
rates-and getting less programming for your viewing buck? 
Now you can have an affordable, practical alternative-build 
it yourself with the help of this completely updated, revised, 
and expanded sourcebook on home satellite TV. 

In it you'll find: 
384 pages/250 illustrations 
Book No. 1909H 

a thorough, in-depth explanation of how satellite TV operates. 
an all -new, state-of-the-art look at the latest innovations in earth station components 
and equipment, including a listing of manufacturers and suppliers-even where to find 
surplus components! 
detailed step-by-step instructions on everything from selecting the best components 

. choosing your site ... assembling your station ... troubleshooting and eliminating 
interference ... locating and tuning in on specific satellites ... and more! 
Plus, innumerable tips and shortcuts designed to save you both time and money 

. and protect you from getting "ripped -off." 
For Free Trial Copy, Mall This Ad Today to: TAB BOOKS Inc. 

P.O. Box 40, Blue Ridge Summit, PA 17214. 

Or Call Toll -Free 800-233-1128 
(In PA, AK, or Hl call direct 717-794-2191) 

For absolute privacy when paying by VISA or MasterCard, use our toll -free number. morattrattaraata>araaraatita>tarara 
Send me Build a Personal Earth Station for Worldwide Satellite 7V Reception -2nd Edition, (1909H) 
fora 15 -day, no -risk examination. I will either keep it and send just $21.95 (plus shipping and 
handling), or I'll return it within 15 days without obligation. 
Payment enclosed for this book (1909H), $21.95. Special Bonus Savings-TAB pays ship- 
ping and handling on all prepaid orders-a savings of nearly 5%! 

Name 

Address 

City/State/Zip 
Foreign customers must pay in advance in U.S. currency and add $2 per book for shipping and handling. PA residents 
add 6% sales tax. Orders subject to credit approval. Prices subject to change. RET-105 I.----------------------tom-J 
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TEST 
INSTRUMENTS 

LOWEST PRICES 
OFF -THE -SHELF 

DIRECTLY TO YOU 

CALL TOLL FREE 
FOR FAST DELIVERY 800-645-9518 

In New York State 800-832-1446 

HITACHI 35 MHz DUAL TRACE 
OSCILLOSCOPE 

Model V-355 

$59995 
(Reg. $89995) 
Probes included. 

i 0. = r 
ï . 

e 
` A 

Thin, lightweight, compact Large 
6" rectangular, internal graticule CRT 

Autofocus 

FkielL02PICLpPiR809BE 

($40.00 VALUE) 
with purchase of 

Model V-355 

A.W. SPERRY2o MHz 
DUAL TRACE OSCILLOSCOPE 

Model 620C 

$39995 
(Reg. $449.951 
Probes included. 

W 

, t" 
,, 

Built-in component checker High 
sensitivity X -Y mode Internal 
graticule CRT 

HITACHI 100 MHz QUAD 
TRACE DELAYED SWEEP 
OSCILLOSCOPE 

Model V -1050F 
5124995 
(Reg. $1980) 
Probes included. 

Large 6" rectangular CRT w/internal 
graticule Delayed alternate and 
single sweep functions Autofocus 

B&K 60 MHz 
TRIPLE TRACE OSCILLOSCOPE 

1 

Model 1560 

$89995 
(Reg. $1150.) 
Probes included. 

1 mV/div sensitivity 22 calibrated 
sweeps Rectangular CRT 

w/internal graticule & scale illumination 
Autofocus 

FORDHAM SWEEP 
FUNCTION GENERATOR 

REEIREINMED111. 

Model FG -801 %/ÁL- $19995 y ,(i (Reg. $299.95) 
Test Leads included 

7 frequency ranges, 0 2H to 2MHz 
Accuracy to ± 5% 

FORDHAM 550 MHz 
FREQUENCY COUNTER 

..nn,,,u,un11 1N,,,............ 
Model FM -8 

516995 
(Reg. $249.95) 

Completely assembled, pre -tested, 
pre -calibrated High intensity 8 -digit 
LED display 

FLUKE 31/2 DIGIT MULTIMETERS 
& VOLTMETERS 

Model 73 $6995 
. Resistance, AC/DC current/voltage 

6 functions including diode test 
0.7% DC accuracy Current range 

to 10A. AC/DC 

Model 7558995 
All features of Model 73, plus 7 

functions including diode and 
continuity beeper 3 current ranges - 

10A, 320 mA, 32 mA 0.5% DC 
accuracy 

Model 77-F$11995 
All features of Model 75, plus 

. -Touch-Hold" function 0.3% DC 
accuracy 

A C/92,e GAR 
FREE CATALck ( 
PHONE ORDERS ACCEPTED 

L_L 
7S r 

SERVICE & SHIPPING 
CHARGE SCHEDULE 
FOR ORDERS ADD 

$25-250 S4.50 
$251-500 $6.50 
$501-750 $8.50 
$751-1,000 $12.50 
$1,001 and up $15.00 

Fordham 
260 Motor Parkway, Hauppauge, New York 11788 
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No electronics workbench is complete without 
a variable power supply. If you're still missing that 

essential tool, here's a versatile six -output supply you'll want to build. 

A VARIABLE POWER SUPPLY IS AN ESSEN- 
tial part of any electronics workbench. If 
your workbench is lacking one, then this 
supply is for you! It's inexpensive, easy - 
to -build, and it's more than just a power 
supply: It includes two variable, precision 
voltage -reference outputs too! 

The power supply provides three pairs 
of complementary voltage sources. Each 
output has built-in current limiting, and 
all share a common ground. While the 
supply is designed for low- to medium - 
current applications, we'll show you how 
to increase the current capability of the 
non -precision sources to 2 amps. 

The first pair of voltage sources, + VS 
and - Vs, are independently adjustable. 
Each has a 15 -volt range of adjustment 
and can supply a current of 100 ma. 

The second pair, + VT and - VT., is 
dual -tracking: The outputs, which are ad- 
justed using a single control. are equal in 
magnitude and opposite in polarity. The 
adjustment range of the dual -tracking out- 
puts is the same as for the independent 
supplies. The tracking sources can also 
supply 100 ma of current. 

The third pair of outputs, +VI, and - VI is a set of precision voltage 

sources, one positive and one negative 
with respect to ground. The output of each 
is set by a 10 -turn potentiometer and 
turns -counting dial. Those supplies have a 
somewhat wider voltage range (25 volts 
each), but have very low current output (4 
mA). They are intended, once calibrated, 
to be used as secondary calibration stan- 
dards, not to supply operating current to 
working circuitry. 

One of the special features of this power 
supply is that each pair of outputs is com- 
pletely independent of the others, so you 
need only build the output pairs that you 
need. For example, if you don't need the 
precision source, simply omit all compo- 
nents associated with it. (Even if you omit 
one section, we recommend using the 
printed -circuit artwork provided; it will 
make it easy to add the section later.) 

Circuit operation 
As you can see from Fig. I, the power 

supply is made up of four main sections: 
The rectifier circuit is shown at the upper 
left of the diagram, the precision sources 
at the upper right, the dual -tracking sup- 
ply at the lower left, and the independent 
supplies at the lower right. 

The rectifier circuit 
The rectifier circuit supplies half -wave 

rectified DC to each section of the power 
supply. Note that the polarity of the diodes 
and capacitors for the positive supplies is 
opposite that of those for the negative 
supplies. The non -precision supplies are 
powered by the ±20 -volt rectifier out- 
puts, while the precision sources get their 
raw power from the ±40 -volt rectifier 
outputs. 

The independent supplies 
Zener diode D5 provides a 6.8 -volt ref- 

erence to the non -inverting input of op - 
amp ICI. The inverting input will also be 
at a potential of 6.8 volts due to normal 
op -amp feedback. The voltage developed 
by ICI is dropped across 10K potentiome- 
ter R6, the front -panel +SUPPLY control 
that's used to adjust the + VS output volt- 
age. The output of R6, which may vary 
from 0.0 to 6.8 volts, is applied to the 
non -inverting input of op -amp IC2. The 
gain of the op -amp may be calculated 
using the following equation: 

EouT = EIN(R10 + R11+ R12)/R12 
With trimmer potentiometer RI I set at 

its midpoint, about 2.5K, the factor in 
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parentheses comes out to about 2.42. EIN 
is the reference voltage dropped across 
potentiometer R6. So the output voltage 
may vary, according to the position of R6, 
from 0 x 2.42 = O volts to 6.8 x 2.42 = 
16.5 volts. 

The op -amps provide current limiting, 
and series -pass transistor Ql provides cur- 
rent amplification. Transistor Q2 senses 
the output voltage, and, as part of IC2's 
feedback loop, helps compensate for vari- 
ations in load current. 

The negative independent supply is 
composed of IC3, IC4 and associated cir- 
cuitry. Its reference voltage is taken from 
D5. the same 6.8 -volt Zener used in the 
positive -output circuit. Here, however, 
the reference is applied to the inverting 
input of 1C3. Due to the ratio of Rl3 to 
R14. that op -amp has a gain of -1. There- 
fore IC3 has a -6.8-volt output that is 
applied to front -panel - SUPPLY control 
potentiometer RIS. From that point on, 
the negative circuit operates just as the 
positive circuit does. The output voltage is 
determined by multiplying the input volt- 
age by the factor (R19+R20)/R20. Note 
that PNP series -pass transistors are used 
here, while NPN transistors are used in 
the positive supply. 

Dual -tracking supply 
The dual -tracking supplies operate in a 

manner similar to that of the independent 
supplies. A 6.8 -volt reference is derived 
from Zener diode D6 and applied to the 
non -inverting input of 105. which func- 
tions just as ICI does. Its output is 
dropped across front -panel ± VT 
potentiometer R24. The output of R24 is 
then applied to non -inverting amplifier 
IC6, which functions just as IC2 does. 
IC7 is slaved to the output of the positive 
portion of the circuit, and thereby 
provides the tracking action that produces 
an output equal in magnitude but opposite 
in polarity. 

Precision output supplies 
Zener diode D9 establishes a 12 -volt 

bias on the bases of a pair of complemen- 
tary transistors, QI1 and Q12. That bias 
produces a constant I -ma current through 
the collector circuits of the two tran- 
sistors. The magnitude of that current may 
be adjusted by R50. The voltage de- 
veloped across R5l by that current is fed 
to the non -inverting input of IC9. which is 
used as a voltage follower (an amplifier 
with a voltage gain of + 1). Here IC9 also 
provides current amplification. The op - 
amps used in this circuit can provide a 
maximum current of about 4 ma. 

The non -inverting input of IC9 has an 
input impedance of at least 10 megohms, 
so very little of the 1 -ma current generated 
by transistors Q1 and Q2 leaks through 
that point. Of course. 1 ma through 25K 
potentiometer R5I will provide a 25 -volt 
drop. As more and more of the resistance 

l'i 
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HOLE (4) 
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I i I 
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H-4.06 14- 2.59 H --#I 
1.12 
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FIG. 2 -FRONT -PANEL LAYOUT of the power supply. The hole -sizes for the ten -turn potentiometers 
and turn -counting dials you use may differ from those given here. 

.625 
SQUARE 
HOLE 

5.000 

9.813 

7.625 

¡ 6.750 

4.125 

l l 3.250 .I 
I--2.375-.1 
I-1.315 I I 

1.315..._.____ } t 

--)-vi - 
i I 

I 

I I I 

I - .125 
L - _1.250 

(13) 

6 

.125 

.562 X .500 
DOUBLE"D" 
HOLE 

j< 

7.188 

7.688 

.4 

.1 

8.563 

4.000 

6.000 

4.750 

L 

ALL DIMENSIONS IN INCHES 

Fia. 3 -REAR -PANEL LAYOUT of the power -supply. Note the small holes along the bottom for 
adjusting the trimmer potentiometers. 

of the potentiometer is shunted to ground, 
the voltage presented to the op -amp de- 
creases proportionately and so, therefore, 
does the output voltage. For example. 
when R51 measures 10K (from the non - 
inverting input of the op -amp to ground), 
output voltage would be 0.001 ma x 
10.000 ohms = IO volts. 

The negative precision source is quite 
similar to the positive source, except that 
NPN transistors are used for the I -ma cur- 
rent source, and the polarity of the Zener 
diodes is reversed. Op -amp 1C8 functions 
as a voltage follower, as IC9 does in the 
positive output circuit. The output voltage 
is adjusted by R44, the front -panel - v,, 
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control. While R44 and R51 are specified 
as 10 -turn 25K potentiometers, 10K units 
can be used if ± 10 -volt outputs are suffi- 
cient. 

Metering circuits 
The meter circuit shown in Fig. 1 is 

optional. If you choose to omit all meter- 
ing. just run leads from the output pads on 
the PC board to the appropriate binding 
posts. If you choose to include the cur- 
rent -metering circuit, understand that. 
with the switching arrangement shown. 
only one supply at a time may be used; the 
unused supplies will be disconnected 
from the binding post outputs. Although 
12 -position dual -gang switches were used 
in the prototype. you can use any switches 
with at least 6 positions and 2 gangs. On 
the other hand, you could add separate 
meters for each output circuit. 

The value of R52 will be determined by 
the meter you use for Ml. It will not be 
necessary at all if you use a meter with a 
voltage rating greater than that of the 
highest output. For the meter specified in 
the Parts List, a value of 1.8K is adequate, 
and gives a full-scale reading of 40 volts. 

Construction 
Most components are easily obtainable 

from common sources; some hints are 
provided for those few components which 
may prove difficult to find. The cabinet 
specified in the Parts List is roomy enough 
that it should allow a heftier transformer 
and output transistors to be used to in- 
crease the power supply's current -output 
capacity. 

Figures 2. 3. and 4 show the dimen- 
sions of the front, rear and bottom panels 
of the enclosure. Although hole diameters 
are provided, be sure you check the man- 
ufacturer's specifications for the dimen- 
sions of the parts you'll be using before 
drilling. The shafts for the potentiometers 
will probably be either Vs or % inch. Two- 
inch edge -reading meters were selected to 
give the front panel an uncluttered look. 
You can, of course, use other meters. The 
square hole in the back panel accommo- 
dates a rather fancy fuse holder; you may 
find it more convenient to use a standard 
round fuse holder with a 0.440 -inch di- 
ameter. 

Mounting potentiometers and dials 
When buying components, be sure to 

select a dial that matches the potentiome- 
ter's shaft diameter. To mount the potenti- 
ometers and dials, refer to Fig. 5 and 
follow the procedure described below, 
adapted from instructions prepared by 
Beckman Instruments for the Helipot 
Duodial series of potentiometers and 
turns -counting dials which were used on 
the prototype. 

Turn the potentiometer shaft against its 
counterclockwise stop and insert the shaft 
into the shaft hole. 

.68 

L...1 . 
31 

I 

I 

3.350 

6.150 

FRONT 

ALL HOLES 0.125 INCH DIAMETER 

ALL DIMENSIONS IN INCHES 

FIG. 4 -TOP VIEW of the power supply chassis 
shows the mounting holes for the PC board, 
transformer, and cabinet feet. 

LOCKING LEVER 

10 -TURN 
POTENTIOMETER 

PANEL 

LOCATING 
WASHER 

MOUNTING 
NUT 

DIAL ASSEMBLY 

FIG. 5 -MOUNTING A MULTI -TURN DIAL and 
potentiometer can be difficult if you don't follow 
the instructions carefully. 

Slip a locating washer over the shaft, 
and seat the locating -washer lug in the 
small hole beneath the shaft hole. 

With a wrench, firmly tighten the 
mounting nut into the potentiometer 
bushing. Note that the nut supplied is re- 
versible. For thick panels, use as shown in 
Fig. 5. For thin panels. reverse the nut. 

With the locking lever in the OFF (up) 
position. slip the dial assembly over the 
potentiometer shaft. Be sure that the lug at 
the top of the locating washer seats in the 
slot behind of the dial. Also be sure that 
the whole assembly rests lightly against 
the panel. 

Turn the dial counter -clockwise until 
the zero of the outer scale is in the center 
of the window. Now turn the dial slowly 
until the scale reads between 10 and 20 at 
the index line. Tighten the set screw until 
a very slight drag on the shaft is felt. Turn 
the knob very slowly until both zeros line 
up with the index line. Tighten the set 
screw firmly. 

The PC board 
The recommended way to build the 

PARTS LIST 

All resistors are 1/4 -watt, 5%, unless 
otherwise noted. 

R1, R2, R9, R18, R27, R37-4.7 ohms 
R3, R21-1800 ohms 
R4, R12, R20, R22, R30-6800 ohms 
R5-620 ohms 
R6, R15, R24-10,000 ohm panel -mount 

potentiometer 
R8, R16, R17, R25, R26, R35, R36-470 

ohms 
R10, R28-7200 ohms 
R11, R29, R32-5000 ohms, 15 -turn, PC - 

mount trimmer potentiometer 
R13, R14, R33, R39, R46-10,000 ohms 
R19-9100 ohms 
R23-750 ohms 
R31-5600 ohms 
R34-4700 ohms 
R38, R45-8200 ohms 
R40, R47-5100 ohms 
R41, R48-2700 ohms 
R42, R49-1500 ohms 
R43, R50-1000 ohm, 10 -turn PC -mount 

trimmer potentiometer 
R44, R51-25,000 ohm, 10 -turn panel - 

mount potentiometer 
R52 -See Text 
Capacitors 
Cl, C2-47 µF, 50 volts, electrolytic 
C3, C4, C5, C6-100 µF, 50 volts, elec- 

trolytic 
C7, C9-0.1 p.F 

C8, C10-0.003 µF 
C11, C12-1000 µF, 50 volts, electrolytic 
Semiconductors 
ICI-1C9-LM101, or LM741 op -amp 
D1, D3, D11, D12 -1N4001 
D2, D4 -See Text 
D5, D6 -1N754 6.8 -volt Zener 
D7, D9-1N4742A 12.0 -volt Zener 
D8, D10 -1N4371 2.7 -volt Zener 
01, Q5 -2N3766 
Q2, Q6 -2N3904 
Q3, Q7 -2N3740 
Q4, Q8 -2N3906 
Q9, Q10 -2N2484 
011, Q12 -2N2605 
Other Components 
Fl -Fuse Y,o amp, 250 volts 
S1-SPST, 115 volts AC, 1 amp 
S2, S3 -6 -position, 2 -pole rotary switch 
BP1-BP9-Binding posts 
Miscellaneous: Turns -counting dials (2); 
Cabinet: Bud No. SE3030; heatsinks for 
01, Q3, 05, and Q7; line cord, hookup 
wire, etc. 
Note: An etched and drilled PC board 
is available from Specialty Electronic 
Services, Inc., P.O. Box 3320, San An- 
tonio, TX 78211, for $48.50 postpaid. 

power supply is to use a printed -circuit 
board. Full-size foil patterns for a suitable 
board are shown in the "PC Service" sec- 
tion. (See page 83.) If you choose not to 
make your own board, you can purchase 
an etched and drilled board from the 
source mentioned in the Parts List. 
Whichever board you use, check it care- 
fully for shorts and broken traces before 
you mount any components. Be par- 
ticularly careful when you check areas 
that will be hidden under components 
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FIG. 6-PARTS PLACEMENT DIAGRAM shows how on -board and off - 
board components are wired. 

once they're mounted on the PC board. 
After checking your board and correct- 

ing any problems. you can mount the 
components using the parts -placement di- 
agram in Fig. 6 as a guide. Be sure to 
observe the polarity of all semiconductors 
and electrolytic capacitors. Use sockets 
for the op -amps, but don't insert the op - 
amps at this time. Orient the small tran- 
sistors (Q2, Q4, Q6, Q8 -Q12) and diodes 
on the PC board carefully. 

Transistors Ql. Q3, Q5. and Q7 require 
heat sinks, and should be mounted to the 
chassis. Be sure to use mica insulators so 
that their collectors won't short to the 
chassis; and coat the insulators on both 
sides with silicone grease to ensure effi- 

FIG. 7-THE REAR PANEL OF THE POWER SUP- 
PLY. 

C4 

+ 

C12 
i 

D11 
--I* 012 -R2- 
-D4*- 
-ID2- 
-R1- 
-0 3-} 

- Vs 

1 

Ti 

F1 

FIG. 8-INTERNAL ASSEMBLY of the power supply. M1 and M2 are shown at the upper right, and T1 at 
the lower Lett. 

cient heat transfer. Attach the complete 
assemblies to the rear panel. 

Final assembly 
After all components have been 

mounted, but before the IC's have been 

installed in their sockets, check the board 
carefully for solder bridges and un- 
soldered pads. Fix any problems. and 
then connect the transformer to the PC 
board. Verify the presence of + 40 and 

continued on page 114 
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. sL 
ALMOST ALL INNOVATIVE PRODUCTS 
come to market with a high price. But 
once that product develops a proven mar- 
ket, imitators and competitors soon ap- 
pear with lower -priced products that 
accomplish the same task. 

Consider satellite 
receivers, for in- 
stance. Some years 
back. Nieman -Mar- 
cus introduced the 
first such unit intend- 
ed for the general pub- 
lic in a Christmas 
catalog: the cost was a 
"mere" $25,000. But 
someone quickly fig- 
ured out a way to mod- 
ify old radar units to 
do the same job for a 
fraction of that price. 
In the ensuing years, 
new designs and re- 
finements have 
brought .the cost of the 
satellite receiver down 
to under $500. 

In the same vein, 
the traditional para- 
bolic reflector, or 
"dish," used in satel- 
lite receiving setups 
has been challenged 
by other designs, such 
as spherical and hy- 
perbol,c dishes, and 
tuned Yagi arrays 
(which are antennas 
themselves, and use 
no dish), in an effort to 
reduce cost or improve 
performance. Rumors 
of yet other alter- 
natives surface from 
time to time, includ- 
ing a persistent rumor 
about a "dish" built 
from plywood. 

Well, that rumor 
does have a basis in 
fact. However, the 
"dish" is not a dish at 
all. The purpose of a 
dish is to concentrate 
the signal and focus it 
on the antenna, which 
is located inside the 
feedhorn. (If you are 
unfamiliar with satel- 
lite -TV reception sys- 
tems, they were ex- 
plained in a special 
section, "Receiving 
Satellite Television," 
that appeared in the 
June 1984 issue of Ra - 

A 
Sate 

dio -Electronics.) But a dish is not the 
only type of device capable of concentrat- 
ing and focusing a signal. Another is a 
lens, such as a Fresnel lens. In this article 
we will discuss the theory behind using a 
Fresnel lens as a signal concentrator, and 

PLYWOOD 
hite-TV Dish 

Can a satellite -TV dish be made out of plywood? Here' an 
experimental "dish" that supports the theory that says it can! 

DAVID J. SWEETNAM, C.E.T. 

n early TVRO lens built oy Canadian scientist ur. moo atewart is soin the bILC 7f nie 
shown in the background. 

present design criteria, as well as a short 
BASIC program. that will allow you to 
build an experimental unit using 
plywood. 

If you're wondering why such informa- 
tion is not usually presented in standard 

antenna texts, it is be- 
cause the design 
comes from the study 
of optics, not commu- 
nications. In fact, 
there has been so little 
published research 
concerning the use of 
Fresnel lenses for sat- 
ellite reception that 
the field must defi- 
nitely be considered 
experimental. Al- 
though there are a few 
isolated examples of 
the Fresnel lens in ac- 
tual use for satellite re- 
ception in Canada 
(British Columbia), 
commercial produc- 
tion of such lenses ap- 
pears to be non- 
existent. 

A plywood lens? 
First invented by 

French physicist Au- 
gustin Fresnel in 1815, 
the lens bearing his 
name is commonly 
used in lighthouse 
lights, theater lights, 
and even flashlights. 
But, despite several 
advantages, including 
low cost, Fresnel 
lenses have found lit- 
tle use in microwave 
applications. Instead. 
other lenses of one 
sort or another have 
been used, including 
one commercial ap- 
plication, in the early 
1960's, of a con- 
ventional lens made 
from styrene. 

Only simple mathe- 
matics are required to 
understand the theory 
of the Fresnel lens. 
Central to that theory 
are the concepts of 
constructive and de- 
structive interference. 
If two wavefronts of 
the same frequency 
and phase combine, 
then the amplitude of 
the resultant signal 
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may be calculated by simply adding the 
amplitudes of the two waves. Here the 
waves are said to interfere constructively. 

On the other hand, if two wavefronts of 
the same frequency, but different phase, 
combine, the amplitude of the resultant 
wave will be less than that of the original 
waves by an amount dictated by their in- 
stantaneous phases and amplitudes. In the 
simplest case, two waves of the same am- 
plitude but 180 degrees out -of -phase 
would cancel each other out; that is, the 
resultant wave would have an amplitude of 
zero. Here the waves are said to interfere 
destructively. 

Let's look at a real application. Micro- 
wave TV signals leave the satellite, and 
make up what can be considered to be a 
unifonn plane wave at the feedhorn. If we 
draw a straight line at a distance F from 
the feedhorn (where F is the focal length 
of the feedhorn), we may assume that all 
the microwaves crossing that line will be 
in phase with each other. That line is la- 
beled the EQUAL PHASE WAVEFRONT in 
Fig. 1. 

If the wave entering the feedhorn along 
the horizontal axis is chosen as a refer- 
ence, then waves entering the feedhorn 

EQUAL PHASE 
WAVE FRONT 

% FEEDHORN 

, 
. 

/- , 

e 
LENS 

FIG. 1-MICROWAVES arriving at the lens are 
diffracted toward the feedhorn. 

from above and below that line may cause 
destructive interference because of their 
phase difference. (Thanks to Huygen's 
principle, we can look at each point on the 
wavefront as a source of a secondary 
wave.) The phase difference is due to the 
increased distance the secondary waves 
must travel to reach the focal point. The 
net result is that the strength of the re - 

EQUAL PHASE 

WAVE FRONT 

F 

//// 
/ FEEDHORN / 1»-/z// 

F% / j% 
((7)< / / 

/ i 

e 
LENS 

FIG. 2-DESTRUCTIVE INTERFERENCE. Waves arriving at the focal point inside the feedhorn from 
alternate 1/2 -wavelength zones interfere destructively. 

ceived signal is reduced. 
Let's look at that a little closer. Divide 

the wavefront up into zones chosen so 
that, from one zone to the next, the dis- 
tance from the center of each zone to the 
focal point increases by % wavelength. 
That means that waves arriving at the focal 
point from alternate zones will be 180 
degrees out of phase with each other. 

In Fig. 2 we have shown zones above 
the horizontal as being an odd multiple of 
1/2 -wavelength away from the focal point, 

and zones below as being an even multiple 
away. So the horizontal zone is at a dis- 
tance of F; the first zone up is at a distance 
of F + % X (where X is the wavelength); 
the first zone down is at a distance of F + 
2/2 X; and so on. 

Examining the amplitude contributions 
from each zone at the focal point is very 
revealing. If the amplitude from zone 1 is 
Al and the amplitude from zone 2 is A2. 
etc., then the sum of all contributions 
from the first twenty zones. AT, is given 
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by the equation: 
AT=A1 -A2.+A3-A4+A5- .. . 

+ A19 - A20 
Since we defined each zone to be 1/2 - 

wavelength farther from the focal point 
than the previous zone, waves emanating 
from each successive zone are 180 degrees 
out of phase with those from the previous 
zone. Therefore, to obtain the amplitude 
of the resultant waveform at the focal 
point, the sum of the amplitudes of the 
waves from "even" zones must be sub- 
tracted from the sum of those from "odd" 
zones. However, the increasing angle each 
successive zone forms with respect to the 
horizontal forces us to take an additional 
factor into consideration. That angle 
causes waves from each successive zone 
to be weaker than those from the previous 
zone. Therefore, the resultant amplitude 
is described by the equation: 

AT= 1 Al 
Fresnel's breakthrough was realizing 

that he could built a plate to block contri- 
butions from alternate zones, so that all 
waves meeting at the focal point would 
interfere constructively, and none would 
interfere destructively. So the total ampli- 
tude should be given by the equation: 

AT=A1+A3+A5+ ... +A19 
Although the amplitude at the focal 

point without the zone plate -or lens - 
was only 1/2A1, the amplitude with the 
zone plate in place is almost 10 x Al - 
nearly twenty times the gain without the 
plate. In decibels, the theoretical gain, G, 
for the lens is shown in the following 
equation. where N = the number of 
zones: 

G = 20log10N 
In Table 1 we see how gain increases 

with the number of zones. As few as two 
zones give a gain of 6 dB; a twenty -zone 
lens gives a gain of 26 dB. 

Doubling the number of zones to 40 
increases the gain to 32 dB. Finally, a 160 - 

TABLE 1 

Number of 
zones 

Gain 
(db) 

2 6.0 
4 12.0 
6 15.6 
8 18.1 

10 20.0 
12 21.6 
14 22.9 
16 24.1 
18 25.1 
20 26.0 
22 26.9 
24 27.6 
26 28.3 
28 28.9 
30 29.5 
32 30.1 
34 30.6 
36 31.1 
38 31.6 
40 32.0 

FIG. 3 -FRONT VIEW of the plywood lens. The 
non -cross -hatched areas would be cut out of an 
actual lens. 

TABLE 2 

Radius Raw Cutting 
Number Radius Radius 
R1 \' 1 = 1.00 27.29 (cm) 
R2 \ 2 = 1.41 38.48 
R3 V3 = 1.73 47.21 
R4 ti 4 = 2.00 54.58 
R5 V6=2.24 61.13 
R6 ti' 6 = 2.45 66.86 
R7 v 7 = 2.65 72.32 
R8 VS = 2.83 77.23 
R9 V9 = 3.00 81.87 
R10 V 10 = 3.16 86.24 
R11 ti 11 = 3.32 90.60 
R12 V 12 = 3.46 94.42 
R13 V13=3.61 98.52 
R14 V14 = 3.74 102.06 
R16 = 3.87 105.61 
R16 V16 = 4.00 109.16 
R17 v17=4.12 112.43 
R18 V18 = 4.24 115.71 
R19 Vii = 4.36 118.98 
R20 V20 = 4.47 121.99 

zone lens increases the gain to 44 dB. 
Thus, each 6 -dB increase in gain requires 
that the number of zones be doubled. 

Note that gain varies without regard to 
the diameter of the lens. That differs dis- 
tinctly from the parabolic dish, the gain of 
which is specifically related to the diame- 
ter of the dish. For a Fresnel lens with a 

constant outer radius, increasing the 
number of zones will cause gain to in- 
crease, until the zone width approaches 
the wavelength of the signal, at which 
point the lens will be essentially trans- 
parent to the signal. 

However, as with a parabolic dish, lens 
diameter does affect resolution, which, in 
this context, is the ability to distinguish 
signals from one of several closely spaced 
satellites. 

Thus far we have examined our lens 
only from the side. Seen from the front, 
the zones become a series of concentric 
circles, as shown in Fig. 3. That lens has 
12 zones, 8 radial supports, and a gain of 
21 dB. The even -numbered zones are 
shaded, which indicates that they are 
transparent to the frequencies of interest. 

Designing a Fresnel lens 
Table 2 shows the radii of the con- 

centric circles used in a lens with 20 zones 
and an outside diameter of 244 cm, or 
about 8 feet. The column labeled CUTTING 
RADIUS shows the increasing radii of the 
concentric circles measured in cen- 
timeters. (We used centimeters because 
metric units are easier to work with than 
feet and inches.) 

The figures shown were derived by di- 
viding the maximum radius of the lens (in 
this case 244/2, or 122 cm) by the square 
root of the number of zones in our lens (in 
this case 20) to obtain a scale factor. 

So if RM is the maximum radius and N 
is the number of zones, the scale factor 
may be calculated as follows: 

F=RM_VKI 
The scale factor for our example, then, 

is equal to 122/4.47 = 27.29 (the square 
root of 20 = 4.47). That scale factor is the 
radius of zone 1. To get the radius of the 
successive zones, multiply the square root 
of the zone number by the scale factor. 
Thus the radius of the second zone is 
equal to 1.41 x 27.29 = 38.48; the radi- 
us of the third zone is equal to 1.73 x 
27.29 = 47.21, and so on. Note that the 
roots and radii are rounded off to the near- 
est hundredth as cutting can be no more 
accurate than that. 

It is easy to calculate the radii of a lens 
with a different diameter or different 
number of rings, or both. Simply sub- 
stitute the appropriate values for RM and 
N, calculate the scale factor, and then 
calculate the radii of each ring. 

Although the calculations are not diffi- 
cult to do by hand, you may have to re -do 
them several times if you are experiment- 
ing with lenses of different diameters, 
with a different number of zones, or both. 
To simplify the process we have included 
a short BASIC program, shown in Table 
3, that will do the calculations for you. 

In line 70 the scale factor is calculated 

TABLE 3 - 
BASIC PROGRAM 

10 PRINT:PRINT 
20 PRINT "How many zones'; 
30 INPUT N 
40 PRINT 'What is the outside radius"; 
50 INPUT RM 
60 PRINT 
70 R1 = INT (.5 + 100 * (RM SQR 

(N)))/100 
80 PRINT "R 1";TAB(5);" 1.00"; 

TAB(12);R1 
90 FOR X=2 TON 

100 SX = INT(.5 + 100 * SOR(X))/100 
110 RS = INT(.5 + 100 * (R1*SX))/100 
120 PRINT "R";X;TAB(6);SX:TAB(12); 

RS 
130 NEXT X 
140 PRINT:PRINT 
150 END 
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and stored in variable RI. Adding 0.5, 
multiplying by 100 and then dividing by 
100 ensures that RI's value is rounded off 
correctly. The same "trick" is used in line 
100, which calculates the square root of 
the current radius, and in line 110, which 
calculates its cutting radius. 

After checking your calculations, mark 
the circumference of each circle on your 
working material. In order to ensure that 
the circles are drawn accurately, first mark 
off the radii of the zones; do that in several 
places. Then, drive a nail into the center 
of the lens and tie a pencil to that nail 
using a piece of non -stretch twine (or fish- 
ing line) so that the length of twine be- 
tween the two is equal to the radius of the 
first zone. 

Finally, inscribe the circle using the 
pencil. The purpose of marking the radius 
in several places is to ensure that the twine 
does not slip or stretch. If the pencil does 
not pass through each place where the 
radius has been marked, the circle is not 
"true" and must be redrawn. Once you 
are satisfied that the circle is accurate, 
repeat, with the length of the twine equal 
to the radius of the second zone. Continue 
in that manner until all of the needed cir- 
cles are drawn. 

Now you should paint the even -num- 
bered zones and verify that your lens cor- 
responds to the pattern shown in Fig. 3. If 
you are satisfied, draw in radial supports, 
used to hold the concentric circles of the 
lens together once the intervening 
plywood has been removed, making sure 
that the supports match up with any brac- 
ing on the back of the lens. (If the lens is 
large enough that it must be built using 
two sheets of material laid side -by -side, 
the two sheets must be tied together using 
radial braces.) Paint those radial supports 
as well, and before cutting, again verify 
that your lens corresponds to that shown 
in Fig. 3. 

Finally, carefully cut out and remove 
the odd -numbered zones; Be sure that you 
don't also cut out the radial supports! If 
you have followed the directions above, 
then only the unpainted areas should be 
removed. To complete the lens, it will be 
necessary to cover it with metallic paint to 
keep the satellite signal from passing 
through the even -numbered zones, defeat- 
ing its purpose. Several coats of a good 
quality aluminum paint should provide 
adequate shielding, as well as some 
weather -protection. 

Calculating focal length 
While the paint is drying, you can begin 

figuring out where the lens' focal points 
lie. In order to do that, you will have to 
calculate the focal point of the lens. 

Assuming that you are interested in re- 
ceiving C -band signals, the downlink fre- 
quencies vary between 3.700 GHz and 
4.180 GHz, depending on the transpon- 
der. In order to calculate the required focal 

length, we need to know the wavelength of 
the downlinked signals. That is found by 
dividing 30 by the frequency, f, where f is 
measured in GHz: 

X (cm) = 30/f 
Wavelength varies from about 7.18 to 

8.11 cm for those frequencies. The focal 
length, or distance from the lens to the 
feed point, for a Fresnel lens is given by 
the formula: 

F = (R1)2/X 
where RI is the radius of the inner -most 
circle in the lens, and F is the focal length. 
You may calculate focal length in any de- 
sired units (feet, inches, centimeters); just 
be consistent. If you specify wavelength 
in centimeters, then R1 must also be in 
centimeters; of course, the final result will 
also be in centimeters. 

The focal length of the lens described in 
Table I will range from 91.83 cm for tran- 
sponder 1 to 103.72 cm for transponder 
24. The center of that band falls at 97.28 
cm. That is the focal length that is used for 
our set up. Note that the variation on either 
side of that center frequency to the band 
edges is 5.95 cm; the total variation is 11.9 
cm. Most commercial waveguides have 
that much depth. Thus, to ensure that all 
of the focal lengths fall within the area of 
the waveguide, all that needs to be done is 
to measure back 5.95 cm from the wave - 
guide opening, mark that point on the 
case, and mount the feedhorn so that that 
point is 97.28 cm from the lens. 

TV satellites are all located in a geosta- 
tionary orbit some 22,279 miles above the 
equator; that orbit is known as the Clarke 
belt. To aim the lens, you have to find 
where in the sky the Clarke belt lies rela- 
tive to your location. That is done in the 
same manner as with a parabolic reflector. 
If you are not familiar with the procedure, 
see "Installing your own TVRO" in the 
June and July 1985 issues of Radio -Elec- 
tronics. 

In tracking between satellites in the 
Clarke belt, The Fresnel lens offers one 
major advantage over parabolic dishes. 
With dishes, the entire dish and feed as- 
sembly must be moved when you wish to 
focus on a different satellite. That's be- 
cause such a parabolic dish can only focus 
on one object at a time. But a Fresnel lens 
can focus on several objects at a time, 
each with its own focal point. Thus to 
receive a different satellite, all that needs 
to be done is to move the feed to the 
appropriate focal point. Once you have 
your lens aimed at the right region of the 
sky, you'll have to experiment to see how 
many satellites you can focus on, and 
where their focal points fall. (When doing 
so remember that each focal point will be 
at the focal length of your lens.) If you 
wish to receive satellites located at the 
extreme ends of the belt, you can re -aim 
the entire lens -and -feed assembly, much 
as you would a standard parabolic reflec- 
tor. 

Other considerations 
The lens requires the same sort of 

strong, vibration -free mount used for 
quality parabolic dishes. Also, care 
should be taken to ensure that the focal 
point is not obstructed by any mounting 
apparatus, or the edge of the feedhorn. 

To decide if a Fresnel lens is suitable for 
your application, you should consider two 
things. First, as we saw above, the gain of 
the lens is a function of the number of 
zones. Material limitations will probably 
restrict the number of zones to less than 
80, and that limits your gain to something 
under 38 dB; as a comparison, that's 
roughly the gain of a 6 -8 -foot dish. Of 
course, the fewer the zones, the lower the 
gain. 

What that means, of course, is that a 
top-quality LNA, one with an excep- 
tionally low noise -temperature rating, 
will be required for best results at any 
location. In addition, if you happen to be 
located in one of the "fringe" reception 
areas (such as New England or Florida), it 
is likely that you will only be able to 
receive the strongest transponders. 

Second, as we mentioned earlier, lens 
resolution depends strongly on lens diam- 
eter. As a rough rule -of -thumb, figure that 
the lens will have to be as large as the 
parabolic reflectors that work well in your 
area. You may want to experiment a bit to 
find an appropriate diameter for your lens. 
Fortunately, working with plywood 
makes such experimentation relatively 
cheap. 

As you may have guessed from the 
theory section presented earlier, blocking 
out either the even or the odd numbered 
zones will produce the same gain. In areas 
of bright sunlight, you might want to cut 
out the even zones and leave the odd 
zones, including the center zone, in 
place. That will prevent radiation from the 
sun from entering the feedhorn directly. If 
you do build your lens in that manner, 
remember that you must design it so that it 
has an odd number of zones (i.e. 21 in- 
stead of 20). 

The lens has more than one focal 
length. There are increasingly fainter im- 
ages at F/3, F/5, and F/7, but they are of 
quickly diminishing intensity due to an 
increasing amount of destructive inter- 
ference. 

The lens may be built from materials 
other than plywood. The thinner the mate- 
rial the lens is made of, the closer its gain 
will be to the theoretical. The only restric- 
tion is that the material must be able to 
withstand local weather conditions, as 
well as be opaque to microwave frequen- 
cies. We have specified plywood (covered 
with aluminum paint), but screen mesh 
with 3/8 -inch or smaller holes could be 
used. In addition, sheet metal or alumi- 
num -covered fiberglass or plexiglass 
could be used. R -E 
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o a7 
ELECTRONICS 

IN 
MEDICINE 

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

Lasers and fiber optics play an important part in modern medical care. 
Learn more about them, and the techniques they make possible, in this article. 

INSTRUMENTS THAT USE OR MAKE USE OF 

light have always been important in medi- 
cine. Optical instruments such as 
otoscopes (used to examine the ear) and 
opthalmoscopes (used to examine the eye) 
are found in nearly every doctor's office. 
Now, new technologies and techniques 
have made optical instruments more im- 
portant and useful than they have ever 
been before. Such optical devices now run 
the gamut from simple flashlights to com- 
plex systems that use laser light to per- 
form surgery on microscopic blood 
vessels in the back of the eye. 

The nature of light 
The phenomenon known as light is a 

type of electromagnetic radiation, differ- 
ing from, say, radio waves only in wave- 
length. Figure I -a shows the region of the 
electromagnetic spectrum that ranges 
from radio waves to ultraviolet light. As is 
shown there, the region of electromag- 
netic radiation that is "visible" to the 
human eye is relatively small. Figure 1-b 
shows the spectrum of visible light in 
more detail. 

As you can see from Fig. 1, colors differ 
from each other in wavelength. In hu- 

mans, three types of color -sensitive pho- 
toreceptors in the rear of the eye are used 
to discern different colors. One type is 
most sensitive to red light. The farther a 
color is from red, the less sensitive the red 
light photoreceptor will be to it. The two 
other types of photoreceptors are sensitive 
to blue and green, respectively. Light of 
different wavelengths stimulate each of 
those three photoreceptors differently. 
The degree of stimulation is then convert- 
ed by the brain into a multicolor image. 
(As an analogy, consider the way a color - 
TV uses just the three phosphor colors in 
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FIG. 1-THE ELECTROMAGNETIC SPECTRUM. 
As is shown here, only a small range of wave- 
lengths is visible to the human eye. 

the CRT-red, green, and blue-to gen- 
erate a multicolor image. It is done by 
varying the intensity of the different color 
phosphors in a region.) 

Using light 
Previously we saw how the oxygen con- 

tent of blood could be determined by shin- 
ing a light through an earlobe and 
analyzing how different wavelengths are 
absorbed (see the May 1985 issue of Ra- 
dio -Electronics). 

In the laboratory, an instrument called 
the spectrophotometer uses the same prin- 
cipal. Chemicals in a liquid solution are 
analyzed by finding how much absorption 
of light occurs over a range of wave- 
lengths. 

As shown in Figure 2, light is passed 
through a prism. As the light source and 
prism are rotated, different colors of light 
get through the slit. A photocell detects 
the light transmitted through the solution 
being analyzed at every wavelength. Cor- 
rections are made to take into account the 
absorption caused by the sample holder, 
etc., and the results are plotted as shown 
in Fig. 3. As every chemical and com- 
pound absorbs light in a different way, the 
information obtained from a spec- 
trophotometer can be used to accurately 
identify the contents of the sample being 
analyzed. 

Lasers 
All electromagnetic radiation is 

periodic in nature; that, of course, in- 
cludes light as well as radio waves. Thus, 
just as we can talk about the phase of a 
radio signal, we can talk about the phase 
of radiated light. In ordinary light, each 
atom or molecule of the light source emits 
its radiation independently. As such, the 
phase of the light radiation emitted by 
each atom or molecule is unrelated to the 
phase of the light radiation emitted by any 
other atom or molecule in the source. 

In a laser, on the other hand, the atoms 
and molecules of the source are forced to 
radiate in phase. (Laser, by the way stands 
for Light Amplification by Stimulated 
Emission of Radiation.) Because of that, 
the timing and physical spacing of the 
light radiated by each atom or molecule is 
coordinated in such a way that the elec- 
tromagnetic waves of the light reinforce 
each other. The resulting light is said to be 
coherent-the light emitted from each 
source has spatial and temporal co- 
herence. 

The device used to generate laser light 
is called a laser. Lasers use many different 
materials, including gases, liquids, and 
solids as a light source. Gas lasers use a 
gas (or mixture of gases) in a glass tube. 
Commonly used gases are helium -neon, 
carbon dioxide, argon, and krypton. Liq- 
uid lasers use organic dyes. The familiar 
ruby laser uses a solid as the lasing medi- 
um. For a light source, that laser uses 
chromium uniformly distributed 
throughout a rod of crystalline aluminum 
oxide. The output of the laser is light with 
a wavelength of 694.3 nanometers, a deep 
red color. 

The light generated by a laser can be 
characterized by several parameters: 

Wavelength 
Type of emission-continuous or 

pulsed 
Energy 
Power density 
Beam divergence 

Lasers in medicine 
Lasers are used most widely for eye - 

LIGHT 
SOURCE 

SLIT 

FIG. 2-A SPECTROPHOTOMETER uses light absorption to determine the chemical makeup of a 
sample. Though not shown here, the light source and the prism are mounted on a pivot. By moving the 
light source and prism, it is possible to pass the complete spectrum of visible wavelengths through 
the sample. 

400 700 

WAVELENTH-NANOMETERS 

FIG. 3-THE OUTPUT of a spectrophotometer. 
By plotting the amount of light transmitted at 
various wavelengths, it is possible to uniquely 
identify the contents of a sample. 

surgery. Most other uses (and some of the 
eye surgery applications) are still consid- 
ered to be somewhat experimental. Many 
uses of the laser in medicine are very 
promising, but are still considered by 
many to be unproven, and too expensive. 
Many applications have worked out well 
in clinical trials, but are not yet accepted 
by the government or medical community 
as having been proven to be more effective 
than other techniques. The question of 
safety is also significant: Light strong 
enough to affect tissues can burn the skin 
or cause blindness if reflected into the eye. 
The heat generated by a laser can cause 
explosions when certain gases are pres- 
ent. 

Lasers are used in a variety of different 
applications. For instance, laser light can 
be used to seal off bleeding blood vessels 
in a stomach ulcer or be focused to a 50 - 
micron beam for use in eye surgery. 

A laser cuts by heating tissues. That 
causes the tissue to be vaporized. The 
vaporized area is surround by a thin layer 
of heat coagulated tissue in which blood 
vessels smaller than one millimeter are 
sealed. Thus, problems with bleeding are 
minimized. 

The wavelength (color) of the laser light 
can be chosen to be absorbed in certain 
tissues or organs, and not by others, mak- 
ing heating more selective. For example, 
almost all soft tissues strongly absorb the 
energy of the carbon dioxide laser, which 
is in the mid -infrared portion of the spec- 
trum. If such a laser is directed at the eye, 
the cornea will be damaged. The light of 
the argon laser, on the other hand, is in the 
visible region (blue-green) and will pass 
through the lens and cornea of the eye. 
Almost all of the energy will go to the 
retina and cause heating there. 

Laser light can be directed to a par- 
ticular area in much the same way that 
regular light can. That means that fiber 
optics or a system of mirrors and lenses 
can be used. For laser eye surgery, an 
elaborate optical system is used to focus 
light onto the retina in the back of the eye. 
The physician sees a spot of light super- 
imposed on the image of the retina so that 
the area to be operated upon can be 
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chosen. Once that is done, a laser can be 
used in a variety of ways. For instance, it 

can be used to seal tears in the retina. 
Lasers can also be used to seal off abnor- 
mal blood vessels in the back of the eye. 
Abnormal blood vessels that are likely to 
bleed are a common feature of several eye 
diseases. Those bleeding blood vessels 
are a relatively common source of blind- 
ness. Less than a drop of blood leaks into 
the eye from the abnormal vessels, but the 
blood covers the light-sensitive retina. 
Using the laser, abnormal blood vessels 
can be identified and sealed off before 
they bleed. 

Surgery on other parts of the body can 

also be performed using the laser. Vocal - 
cord surgery using the laser has proven to 
be useful. A laser is focused on tumors of 
the vocal cords. The tumors are burnt off. 
There is usually no bleeding because 
blood vessels feeding the area are cau- 
terized (burned shut). 

Cancer farther down, in the airways of 
the lungs, can also be reached by the laser. 
Unfortunately, such surgery is not done in 
very many centers. The procedure would 
benefit a large number of people, 
however, because many patients with lung 
cancer are smokers who do not tolerate 
surgery well because of coexisting lung 
and heart disease. 

FIG 4-CROSS SECTIONAL VIEW OF THE EYE. Light passes through the normally transparent cornea 
(solid), aqueous (liquid), lens (solid), and vitreous (gel). When light strikes the retina, electrical signals 
are initiated and transmitted to the brain via the optic nerve. 

FIG. 5-A FLEXIBLE ENDOSCOPE. Such a device allows a doctor to view and have access to regions 
deep within the body. 

Lasers are used in dermatology to treat 
skin lesions. For example, carbon -diox- 
ide lasers produce light in the infrared 
region. Such light penetrates only to a 
depth of .1 mm or so. Depending on the 
focus of the beam, such a laser either cuts 
or vaporizes the skin. When used to cut, 
the area is sterilized. Blood vessels, 
nerves, and lymphatic channels are sealed 
off. When used to vaporize tissue, it is 
possible to remove skin cancer, warts, and 
other lesions. 

Lasers have also been used to treat 
bleeding and tumors in the esophagus, 
stomach, and upper intestine (those make 
up the upper gastrointestinal tract). To do 
that, the light from a neodymium:yttrium 
aluminum garnet (artificial diamond) 
laser (referred to as an Nd:YAG laser) is 

brought to the area of interest by a quartz 
fiber optic channel in an endoscope (that 
instrument will be described shortly). 

Laser safety 
There are many dangers associated 

with working with lasers. Some lasers 
produce enough concentrated energy to 
burn the skin or damage the eye. Once you 
"see" the light generated by a laser, it 

may already be too late to prevent eye 
damage. Thus, precautions must be taken 
before injury occurs. 

The ultraviolet and far infrared light 
generated by many lasers is absorbed by 
several of the structures of the eye (see 
Fig. 4). If the light is absorbed, of course, 
its energy is turned into heat. The result 
will be a burn in the area of absorption. 
That results in cataracts forming if the lens 
is ,involved, or damage to the sensitive 
structures at the rear of the eye if the light 
falls on the retina. Loss of vision could 
easily result if the _laser is powerful 
enough. 

Fortunately, safe power levels have been 
defined, and low -power lasers can be used 
safely without eye protection for many 
applications. Some lasers, such as gal- 
lium -arsenide lasers, are considered safe 
to use without eye protection. For other 
lasers, protective eye guards and glasses 
are available. 

Even more dangerous than the light 
they produce are the power levels associ- 
ated with lasers. Power supplies for those 
devices often provide tens of thousands of 
volts. Needless to say. a knowledge of 
high -voltage circuits, and a healthy re- 
spect for the same, is required before at- 
tempting any type of laser service or 
maintenance. 

Endoscopy 
Endoscopy is the viewing of areas with- 

in the body. Instruments, called endo- 
scopes (see Fig. 5), exist that allow 
physicians to look inside the stomach. 
intestines, bladder, lung, abdominal cav- 
ity, and joints. Endoscopes fall into two 

continued on page Ill 

64 

www.americanradiohistory.com
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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. 

THE DREAM OF ADDING REMOTE CONTROL 
to appliances, gadgets, and projects is an 
old one in electronics. But because of the 
complexities involved, it is one that has 
been beyond the skills of many hobbyists. 
Now, as in so many other areas of elec- 
tronics, Large Scale Integration (LSI) IC's 
have come to the experimenter's rescue. 

The Motorola MC14457 remote control 
transmitter and MC14458 remote control 
receiver IC's, by themselves, form almost 
90% of a high -quality infrared or ultra- 
sonic remote -control system that is capa- 
ble of handling up to 272 commands. 
Although the IC set was developed for 
television remote use, and has some spe- 
cial pin functions for that purpose, it is 
highly flexible and can be used for a myr- 
iad of remote -control needs ranging from 
controlling TV and stereo gear, to remote 
arming of security systems, to remote pro- 
gramming of computers and robots. 

The remote -control system 
The MC14457 IC (see Fig. 1) needs 

only a keyboard, oscillator, output device, 
and battery to form a complete remote - 
control transmitter. Similarly, the 
MC14458 receiver (also shown in Fig. 1) 

needs only a power supply, input circuit, 
and oscillator to function. Both devices 
are CMOS, and thus require only a mini- 
mal amount of supply current. 

The transmitter does not have or need 
an on/off switch. When a button on the 
keyboard is pressed, the clock oscillator 

J. DANIEL GIFFORD 

starts up, the key is decoded, and the cor- 
rect seven -bit data stream is transmitted 
via either an array of IR LED's or an 
ultrasonic transducer. Four of the trans- 
mitted bits are actually either data or a 
command; a fifth "function" bit lets the 
receiver know the nature of those bits (the 
function bit is not externally available). 
Two start bits are added to synchronize the 
transmission with the receiver. Table 1 

shows the 32 possible keys, their codes, 
and their row/column location. 

The data is transmitted in FSK (Fre- 
quency Shift Keying) format, using two 
frequencies divided down from the 500 
kHz control clock -38.46 and 41.66 
kHz. That FSK transmission, other than 
using much higher frequencies, is similar 
in operation to the encoding process used 
by computer modems. 

The 14458 receives the transmitted data 
through either a photodiode or an ultra- 
sonic transducer, After the signal is am- 
plified and conditioned, the receiver IC 
decodes it from its FSK form and, accord- 
ing to the state of the function bit, routes it 
to either the data or the command port. 

If the function bit is a 0, the four bits are 
read as data and are routed to the data port. 
The data port is two digits wide (each digit 
is made up of eight bits), and can be con- 
figured to accept either one or two digits 
as a full data word. After a full word is 
transmitted, a pulse appears on the data 
available (DA) pin. The data can be either 
BCD or hexadecimal in format, depend - 
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2 R4 

3 R5 

4 R1 

5 R2 

61_ C1 

71 C2 

81 GND 
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DATA 113 

OSC OUT -112 
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C3 110 

C4 19 

OSC IN +V 124 

DATA IN ANALOG OUT 123 

POR C8 122 

AFT C4 121 
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LBV VALID COMMAND 118 

M8 DATA AVAILABLE -117 

M4 L8 116 

M2 

14458 

M1 

GND 

L4 

L2 

LI 

115 

114 

113 

FIG. 1-THE 14457 REMOTE -CONTROL TRANS- 
MITTER IC pinout (top) and the 14458 remote - 
control receiver IC pinout (bottom). With the ad- 
dition of a keyboard, oscillators, power sup- 
plies, and input and output transducers, the pair 
of IC's becomes a powerful remote -control sys- 
tem. 

ing on the number of keys used in the 
transmitter, so data words from 00 to 99 (0 
to 9 in single digit mode) or 00-FF (0-F) 
can be transmitted to the data port. 

If the function bit is a 1 instead of a 0, 
the four data bits are read as a command, 
and are routed to the command port. A 
received command is latched into the 4 - 
bit port, after which a pulse appears on the 
valid command (ve) pin. Of the com- 
mands, four are internally decoded by the 
14458, and twelve require external decod- 
ing to be useful. 

With 256 data words and 16 com- 
mands, plus other specialized single -pin 

. 
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+ 6V 

TABLE 1-4457,445E COMMAND ENCODING 

Key Row Column FE C6 C4 C2 Cl VC Pulse 

o 1 1 0 0 0 0 0 
1 1 2 0 0 0 0 1 

2 2 1 0 0 0 1 0 

3 2 2 0 0 0 1 1 

4 3 1 0 0 1 0 0 
5 3 2 0 0 1 0 1 

6 4 1 0 0 1 1 0 

7 4 2 0 0 1 1 1 

8 5 1 0 1 0 0 0 

9 5 2 0 1 0 0 1 

TOGGLE 1 1 3 1 0 0 0 0 X 

TOGGLE 2 1 4 1 0 0 0 1 X 

CONT 1 2 3 1 0 0 1 0 X 

CONT 2 2 4 1 0 0 1 1 X 

CONT 3 3 3 1 0 1 0 0 X 

CONT 4 3 4 1 0 1 0 1 X 

ANALOG DOWN 4 3 1 0 1 1 0 X 

ANALOG UP 4 4 1 0 1 1 1 X 

MUTE 5 3 1 1 0 0 0 X 

OFF 5 4 1 1 0 0 1 X 

A 2/5 1 0 1 0 1 0 

B 2/5 2 0 1 0 1 1 

c 3/5 1 0 1 1 0 0 

D 3/5 2 0 1 1 0 1 

E 2/3/5 1 0 1 1 1 0 
F 2/3/5 2 0 1 1 1 1 

CONT 5 2/5 3 1 1 0 1 0 X 

CONT 6 2/5 4 1 1 0 1 1 X 

CONT 7 3/5 3 1 1 1 0 0 X 

CONT 8 3/5 4 1 1 1 0 1 X 

CONT 9 2/3/5 3 1 1 1 1 0 X 

CONT 10 2/3/5 4 1 1 1 1 1 X 

outputs controlled by the data sent to the 
two ports, it's easy to see how that IC set 
can be used in dozens of different ways. 
By proper use of the data and proper de- 
coding of the commands, almost anything 
that can be done with switches and knobs 
can be done over an invisible beam. The 
only limitation on the usefulness of the 
14457 and 14458 is how well you can 
interface the receiver to the device under 
control. Before we get into the problems 
of interfacing and decoding, let's look at 
how a complete transmitter and receiver 
are built. 

The transmitter 
Since the 14457 is CMOS, it draws 

almost no supply current by itself. 
However, the clock oscillator and the out- 
put device are another story-the current 
drawn by both would normally make bat- 
tery power impractical. However, the 
14457 is designed to shut down the os- 
cillator when it is not needed and the 
output circuitry draws power only when 
transmitting, which takes 0.1 seconds per 
data stream. Those features make both 
battery power and the lack of an on/off 
switch completely practical. 

Being CMOS, the 14457 can operate 
from a supply voltage between 5 and 12 

volts. The voltage and type of battery used 
will depend on the type of output. Since 
the ultrasonic type needs a higher voltage 
but much less current than the IR type, an 

ordinary 9 -volt transistor battery can be 
used for power. The array of IR LED's, on 
the other hand, need a substantial amount 
of supply current, so four "AA" or 
"AAA" cells in series (for a total of 6 
volts} should be used. In both Figs. 2 and 
3. note that a diode is used to prevent 
damage to the IC from reversed battery 
connections and a 50-µF capacitor is used 
to filter transients from the supply line; 
those components should not be omitted. 

+ 9V 

DI 
1N4001 

,12 

RES R2 
500-600 TO MEG 

kHz 

1 
R1 

680ií 

O C2 

100 µF 1000µF 

ULTRASONIC 
TRANSDUCER 

Cl 

50µF/16V 

FIG, 2-THE BASIC CONNECTIONS for the 
transmitter oscillator. Note that this circuit uses 
an ultrasonic output. 
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FIG. 3-THE OUTPUT CIRCUIT for an infrared 
transmitter. 

The 14457 has an on -board oscillator 
circuit; the only external parts required are 
the frequency -determining components. 
Both the 14457 and 14458 require an iden- 
tical control frequency of about 500 kHz. 
Instead of using a crystal to maintain the 
frequency, both units use a much cheaper, 
smaller, and more durable ceramic reso- 
nator. While ceramic resonators are less 
precise than crystals, they are more than 
accurate enough for many uses, this one 
included. The exact frequency of the reso- 
nators used is not important, as long as 
they are identical and of about the fre- 
quency specified. Suitable resonators are 
available from the source provided on 
page 67 (Ordering Information). 

The ceramic resonator is used in exact- 
ly the same manner as a crystal (Fig. 2), 
requiring a tank circuit around it to force it 
to oscillate at the correct frequency. High - 
Q disc capacitors and metal -film resistors 
should be used in the tank circuit to pro- 
mote stability. Note that the 14457 dis- 
ables the oscillator by clamping pin 11 

(osc IN) to ground. 
The output circuit of the ultrasonic 

transmitter is simpler than that of the IR 
type and requires no circuitry in addition 
to the ultrasonic transducer itself. The 
14457 uses complementary push-pull out- 
puts to generate a strong, balanced drive 
signal across the transducer. 

The IR output uses only one of the two 
outputs, since a driver transistor is needed 
to provide sufficient current to the LED 
array. Three infrared LED's are used to 
increase the range of the transmitter. 
High -output LED's such as XC880A's or 
TIL906-1's should be used. 

There is no real difference in perfor- 
mance or range between the two types of 
output. The IR output is decidedly cheap- 
er, since a pair of ultrasonic transducers 
can cost $25.00 or more, and the parts are 
more widely available. On the other hand, 
the IR beam is limited to line -of -sight 
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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 CÚ455), $8.50 each, 
postpaid. 

operation, while the ultrasonic signal can 
bend around corners and other obstacles. 
In general, the IR type is recommended 
for hobbyist use. 

Besides the push-pull transmitting out- 
puts, the 14457 has another output, the 
DATA output, that can be used to give a 
visual indication of transmission. It fol- 
lows the unencoded binary data used to 
modulate the FSK transmission. If a driv- 
er circuit and LED like that in Fig. 4 are 
added, the LED will flicker briefly each 
time data is transmitted. That load will 
contribute slightly to battery drain, but 
since it is impossible to see infrared or 
hear ultrasonics, the feedback of a visual 
transmission signal could be valuable. 

The most difficult part of building the 
transmitter is the construction of the key- 
board. The 14457 has four column and 
five row inputs, each with its own internal 
pull-up resistor. To transmit a data digit or 
command, one column and one (or more) 
rows must be simultaneously shorted to 
ground. The problem is that only one type 
of row -to -column -to -ground keyboard is 
commonly available, and it is for tele- 
phone use, and it has the familiar 12 - 
button pattern. Since that type of key- 
board is expensive and difficult to modify 
to the circuit needed here, it is not prac- 
tical. 

Fortunately, there is an alternative. The 
ordinary row -to -column type of matrix 
keyboard may be used with an array of 
NPN transistors to provide a path to 
ground. That allows use of the common, 
inexpensive membrane -type keyboard 
like that found in many calculators. The 
NPN transistors may be discrete 
2N2222/2N3904 types, or a DIP array 
such as the CA3046/3086. 

Actually, any type of SPST normally 
open switches could be used to build a 
keyboard, with one connection of each 

6V- + 9V 

FIG. 4-THIS CIRCUIT can be added to give a 
visual indication of the transmitted signal. 
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FIG. 5-THE 10 -KEY keyboard. Each SPST normally -open switch shorts one row to one column. Note 
that the column 3 and 4 pins are left unconnected. 
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FIG. 6-THE 20 -KEY keyboard. Either discrete transistors or an NPN IC array can be used. 

switch going to the correct row and the 
other going to the correct column. Al- 
though that type of keyboard will be more 
expensive and much larger than the mem- 
brane type, the keys can be laid out in any 
desired pattern. 

The 14457 allows the use of up to 32 
keys.. 16 for the data digits 0 through F, 
and 16 for commands. Any of those keys 
and commands may be used indepen- 
dently, with or without any other keys. 
Also, any lesser part of the 32 -key pattern 
can be used. Let's look at three such sub - 
patterns, and the full 32 -key version. 

The simplest keyboard (Fig. 5) uses 
only 10 keys, those corresponding to the 
digits from 0 through 9. That pattern 

would be ideal for security system disarm- 
ing, with the receiver input mounted be- 
hind a window or near a door. Note that 
the two unused column inputs are left un- 
connected; since they have internal pull- 
ups, no external disabling is required. 

A somewhat more complex keyboard, 
the 20 -key version (Fig. 6), is probably the 
best compromise between usefulness and 
too much complexity. That keyboard adds 
the following to the 10 -key keyboard: OFF, 
ANALOG UP, ANALOG DOWN, MUTE, two 
uncommitted toggle -type commands, and 
four uncommitted continuous -type com- 
mands. (We'll talk about the command 
types in a moment.) 

Since all of the available rows and col - 

67 

www.americanradiohistory.com



01 
1N34A 

ff N 
05 

D4 
1N34A 

N 

Dz 4 1N34A 

03 
1N34A 

5 

1N34A 

E C 

-1- 
r--0 0 r -O 0 

D 

-T- 
O O -O O 

C9 C7 

S. _T. _ 
-0 9.-0 O 

D6 

1N34A 
14- 

C5 

S- O 0I 

T1 

_Z 
i-0 0 

C10 C6 C6 T2 

-0 0-0 Q O --O 0 

2 4 

_I_ S. 
O -0 Q 

5 

C2 C4 

-0 0 -0 - 0 

3 

6 

DOWN 

8 

O 

9 

MUTE 

UP OFF 

-Z -0 0 

R2/3/5 
R3/5 

R2/5 

R1 

R2 
I 

R3 

R4 

R5 

ICI 
14457 

Cl 02 C3 C4 

6 7 10 9 

ALL SWITCHES: N.O. PUSH BUTTON 

FIG. 7-THE 26 32 -KEY keyboard. If the extra commands are not needed, switches C5 -C10 can be 
deleted. 

umns are used for the 20 -key keyboard, 
three extra rows must be "synthesized" to 
access the remaining 12 commands. That 
is done by using an array of diodes (Fig. 7) 
to allow each of the new rows to short 
more than one of the existing rows to 
ground at the same time. The three new 
rows are labelled 2/5, 3/5, and 2/3/5, in- 
dicating the existing rows used to syn- 
thesize each. 

If all 32 keys made accessible by 
adding those synthesized rows are used, 
six more continuous -type commands are 
available, along with the six hexadecimal 
digits A through E If only access to the 
hex digits is desired, the six command 
keys can be deleted, leaving the 26 -key 
keyboard. The only thing that determines 
whether BCD or hex data can be transmit- 
ted is whether or not the hex digit keys are 
available. If the 10- or 20 -key keyboard is 
used, only BCD data may be sent; with 
the 26- and 32 -key versions, either BCD 
or hex data can be transmitted. 

The receiver 
The receiver half of the remote -control 

system is slightly more complex. The 
14458 requires a power supply between 5 

and 6 volts, and thus can use a TTL power 
supply if one is available. If a voltage in 
that range is not available from the device 
being controlled, a higher voltage can be 
regulated down or a separate power sup- 
ply added. Since the 14458 and it's out- 
board circuitry are CMOS, not more than 
20-30 mA of supply current should be 
required. 

The 14458 has three inputs, one for the 
incoming signal (DATA IN), one for the 
oscillator frequency (osc IN), and one 
used for automatic power -on reset (l.'oR). 
The POR input, pin 3, has an internal pull- 
up resistor and needs only a 0.22-0.47 µF 
capacitor between it and ground for opera- 
tion. With such a capacitor in place, when 
power is applied to the 14458 all of its 
outputs and internal registers will be reset 
to O. 

The oscillator used in the 14458 (Fig. 8) 
is almost identical to that used in the 
transmitter, except that the receiver re- 
quires an external active element, a 
4069UB inverter (the active element is 

internal on the 14457). The ceramic reso- 
nator used in the 14458's oscillator must 
be identical to that used in the transmitter. 

The FSK signal is received, as de- 
scribed earlier, by either a photodiode or 
an ultrasonic transducer. The transducer 
can be directly connected to an amp input, 
but the photodiode requires a pull-up bias- 
ing resistor from 22K -220K, with the ex- 
act value determined experimentally once 
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FIG. 8-THE BASIC CONNECTIONS for the re- 
ceiver oscillator. For single digit operation, pin 9 

(u) would be tied to 5V, and pin 6 (u v) would 
be grounded. 

+5V 

'SEE TEXT 

TO 

AMPLIFIER 
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FIG. 9-FOR BEST SENSITIVITY and range, the 
value of the bias resistor, R1, must be deter- 
mined experimentally. 

the circuit is built (see Fig 9). That bias 
resistor controls the sensitivity and thus 
the pickup range of the photodiode. An 
infrared filter must be used in front of the 
photodiode to exclude ambient light and 
further increase its sensitivity. Although a 
piece of red plastic like that used for dis- 
play filters can be used, a true IR filter will 
give better performance. 

From the pickup, the signal is sent to an 
amplifier. We'll show you a suitable am- 
plifier and finish things up. R -E 
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THERE ISN'T MUCH MYSTERY SURROUND- 
ing TV "ghosts." They are the effects of 
multipath distortion and often can be 
eliminated without too much trouble. But 
what of FM "ghosts?" That distortion or 
"flutter" that you've been blaming on 
your receiver's tuner, AGC, or discrimi- 
nator circuits may very well be caused by 
the same multipath reception that causes 
TV ghosts. 

What is multipath reception? 
VHF and UHF signals, those ranging 

from around 50 MHz to well up in the 
microwave region, are easily reflected by 
buildings, water towers, and other man- 
made objects, as well as by hills, etc. As a 

All About 
Multipath Distortion 
FM distortion is annoying, but there's no 
need to put up with one of the most common 
types. Here's a look at multipath distortion, 
and how surprisingly easy it is to get rid of 

result, at any particular location, an FM 
antenna may be receiving a signal on a 
direct, line -of -sight path, as well as via a 
number of reflected paths. (See Fig. l.) 

That can be an advantage in certain 
cases. For example, some receiving loca- 
tions may be in a "shadow" area where, 
due to intervening buildings, hills, or 
heavily wooded areas, line -of -sight recep- 
tion of signals is not possible. In those 
areas adequate reception might be possi- 
ble only via reflected signals. 

Unfortunately, not all multipath reflec- 
tions are advantageous. Let's take a look 
at Fig. 1. That figure shows several FM 
receiving sites, labeled A, B, c, and D, all 
located about 38 miles from the transmit- 
ter. Location A receives signals over two 
paths. One is a 38 -mile direct line -of -sight 
path. The other is more roundabout -40 
miles to the water tower, and then 5 miles 
to the receiving antenna. 

Radio waves travel 186,000 miles per 
second (0.186 mile per microsecond) or 1 

mile in 5.376 µs. The multipath route is 7 
miles longer than the direct path, so the 
reflected signal is delayed 37.63 µs (7 x 
5.376 = 37.63). Though not shown, note 
that some of the signal reflected from the 
water tower also is reflected downward 
toward the earth. It then is reflected off the 
earth to the receiving antenna, forming 
yet another, slightly longer path. In a mo- 
ment we'll see how those delays distort 
the received signal, but first, let's look at 
the other sites in Fig. 1. 

Location B is a good place to receive an 
adequate direct signal, free from multi - 
path interference. Locations c and D are in 
the "shadow" of a tall office building and 
cannot receive a satisfactory direct signal. 
The FM listener at location D has solved 
the problem by aiming his antenna at the 
water tank. 

ROBERT F. SCOTT 

FM signal basics 
When an FM transmitter is modulated, 

its output signal varies above and below 
the carrier center -frequency at a rate equal 
to the modulating frequency. The greater 
the amplitude of the modulating signal is, 
the greater will be the swing in carrier 
frequency from its assigned center fre- 
quency. 

The FCC has defined ± 75 kHz (a total 
swing of 150 kHz) as 100% modulation, 
± 60 kHz as 80% modulation, ±45 kHz 
as 60% modulation, and ± 37.5 kHz as 
50% modulation. 

As long as the percentage of modula- 
tion is held constant, the frequency swing 
remains constant, regardless of the modu- 
lating frequency. 

Figures 2 and 3 show the "anatomy" of 
an FM signal. Looking first at Fig. 2, as 
the modulating signal rises from zero to 
its maximum at 90 degrees, the carrier 
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FIG. 1-SOME LOCATIONS RECEIVE direct signals, reflected signals, or a combination of both. In 
locations where both direct and reflected signals are received, multipath distortion can occur. 

frequency swings from its resting (un - 
modulated) center frequency to a max- 
imum determined by the percentage of 
modulation. 

As the modulating signal passes 90 de- 
grees, the carrier frequency decreases un- 
til it returns to the center frequency when 
the modulating carrier reaches 180 de- 
grees. As the modulating signal swings in 
the negative direction, the carrier swings 
from its center frequency toward its mini- 
mum (once again determined by the per- 
centage of modulation). Once the 
modulating signal passes 270 degrees, the 
carrier frequency begins to rise until it is 
once again at the center frequency at 360 
degrees (0 degrees). 

Figure 3 shows the effects of the modu- 
lating signal on a carrier signal. Figure 
3-a is the modulating audio signal, while 
Fig. 3-b shows the corresponding effect 
on the carrier frequency. Figure 3-c shows 
the modulating signal superimposed on 
the carrier. In those illustrations the mod- 
ulation polarity and its relationship to car- 
rier frequency is such that a positive - 
going modulating signal causes the car- 
rier frequency to increase while a negative 
swing in modulating voltage cause the 
carrier frequency to decrease. That polar- 
ity relationship is not mandated by FCC 
regulations or by FM transmitter design. 

DEVIATION FOR 
100% MODULATION 

-75kHz 75kHz 

CARRIER 
CENTER 
FREQUENCY 

MODULATING 
SIGNAL 

FIG. 2-FOR 100% MODULATION, the carrier fre- 
quency will swing 75 kHz. 

An FM transmitter can just as easily be 
operated with negative polarity where a 
positive -going modulating wave causes 
the carrier frequency to decrease. 

Causes of multipath distortion 
We have seen how a reflected signal 

takes a longer path and is delayed in 
reaching the receiving antenna. The chart 
in Fig. 4 can be used to compare typical 
delays with differences in the lengths of 
the direct and reflected paths. 

( 

b 

FIG. 3-ANATOMY OF AN FM SIGNAL. The mod- 
ulating signal is shown in a. and its effect on the 
carrier frequency is shown in b. The two signals 
are shown superimposed in c. 

When an FM signal is reflected, it usu- 
ally undergoes a 180 -degree phase rever- 
sal. So, when the reflected path is a whole 
number of wavelengths longer than the 
direct path, the signals at the antenna are 
out -of -phase; and the strength of the sig- 
nal at the receiver depends on the relative 
strengths of the two signals. Complete 
cancellation can occur when the signals 
are 180 degrees out -of -phase and of equal 
amplitude. 

When the difference in path lengths is 
an odd number of half -wavelengths, the 
signals are in phase. The result is that the 
signal strength at the receiver will actually 
be higher than if only the direct signal 
were being received. 

But, most often the difference in path 
lengths will be something other than an 
odd or even multiple of the wavelength. 
Since the carrier frequency of an FM sig- 
nal is constantly changing, in those in- 
stances there will be constant changes in 
the instantaneous phase and frequency 
differences in the direct and multipath sig- 
nals. Thus, the resultant signal at the re- 
ceiver will contain both phase -modulated 
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FIG. 4-ONCE YOU'VE DETERMINED the dif- 
ference in length between the direct path (L0) 
and the reflected path (LR), this chart can be 
used to find the multipath delay in !Ls. 
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and amplitude -modulated distortion com- 
ponents that were not present in the origi- 
nal signal. 

Let's take a look at the distortion 
caused by multipath reception of the FM 
signal at location A in Fig. 1. The multi - 
path signal travels 7 miles farther than the 
direct signal, so its arrival is delayed 
37.63 µs. Let's assume that, at a given 
instant, the FM transmitter is 100% mod- 
ulated by a 5 -kHz tone. The period of a 5 - 
kHz sinewave is 200 microseconds. 
Since, as we've seen, a frequency -modu- 
lated carrier reaches its maximum devia- 
tion in one direction at the 90 -degree 
point of the modulation cycle, and max- 
imum deviation in the opposite direction 
at 270 degrees, how much will the carrier 
swing during the 37.63-µs delay? 

Since the period of the signal is 200 µs, 
we know that at 50 µs, the signal has 
swung through %a of a cycle, or to 90 
degrees. That allows us to set up the fol- 
lowing proportional relationship: 

50 +µS_37.63 + 
90° X 

50X = 3386.7° 

X = 67.73° 

To find the percent of modulation at that 
point: 

sin 67.73° = 0.9292 
0.9292 x 100% = 92.52% 

The carrier swing thus is 92.52% x 75 
kHz, or 69 kHz. Thus, when the reflected 
signal arriving at the receiver passes 
through the center frequency, the direct 
signal has advanced 67.73 degrees or 69 
kHz. 

At that instant the direct and multipath 
signals interact to produce a 69 -kHz beat. 
That signal is not audible, but it can pro- 
duce annoying interference as it beats 
with other components of the composite 
FM direct and multipath signals. 

Similarly, with the same 37.63-µs de- 
lay, a 1 -kHz tone produces a 17.25 -kHz 
beat, while an 8.75 -kHz beat is produced 
when the FM carrier is modulated by a 
500 -Hz tone. 

It was by chance that we assigned the 
distances to the direct and reflected paths 
shown in Fig. 1. Had we assigned values 
where there was only a half -mile dif- 
ference, the delay would have been 2.688 
p.s in the two signal paths. The 5 kHz, 1 

kHz, and 500 Hz modulating tones then 
would have produced beats of 6.3 kHz, 
1.26 kHz, and 630 Hz, respectively. 

Note that the preceding discussion is 
based on signals strong enough to modu- 
late the carrier 100% and drive it to full 
± 75 -kHz deviation. If, in the examples 
above, the carrier is modulated only 50%, 
maximum deviation is only ±37.5 kHz 
and the beat interference frequencies 
would be half of those given above. 

The interference frequencies given in 

the above examples are generated when 
the modulating signal contains but a sin- 
gle frequency. But typical FM signals 
contain a variety of frequencies, and the 
multipath distortion caused by them can 
be exceedingly complex and constantly 
changing. 

Reducing multipath distortion 
Generally, multipath distortion can be 

reduced to an acceptable level, or com- 
pletely eliminated, by any method that 
can be used to insure a 40- to 50 -dB dif- 
ference in the strengths of the direct and 
reflected signals. Usually, the approach 
would be the same as that used to elimi- 
nate TV ghosts. That is, install a highly 
directive receiving antenna that has a 
good front -to -back ratio, a sharp frontal 
lobe, and a minimum of spurious side and 
back lobes. An antenna rotator would be 
used to aim the antenna at an interference - 
free direct signal-keeping the direct sig- 
nal well within the main portion of the 
forward lobe while causing the unwanted 
reflected signal to fall in a null in the 
response pattern. 

If your FM receiver has a signal - 
strength meter, you can swing the antenna 
and measure the angle between the direct 
and reflected signals. If the multipath sig- 
nal is arriving from 20-30 degrees right or 
left of the direct signal, it may be possible 
to eliminate it by stacking two identical 
high -gain antennas, one above the other, 
one-half wavelength apart. In addition to 
increasing direct -signal pickup by 2.5 to 3 
dB, stacking sharpens the forward lobe- 
possibly enough to completely eliminate 
multipath interference. 

If the reflected signal arrives from the 
rear of the antenna and is not sufficiently 
attenuated by conventional vertical stack- 
ing (as described above) try stagger stack- 

ing, as shown in Fig. 5. 
Stagger stacking provides a 10- to 20 - 

dB improvement in the front -to -back 
ratio, while still providing a substantial 
increase in forward gain. In stagger stack- 
ing, the antennas are spaced 0.67 to 0.7 
wavelengths apart vertically, and the up- 
per antenna is spaced one -quarter wave- 
length ahead of the lower one. The coax 
line between the upper antenna and the 
coupler is one -quarter wavelength longer 
than the coax connected to the lower an- 
tenna. 

Because of the one -quarter wavelength 
horizontal stagger between the antennas, 
the wavefront of the incoming direct sig- 
nal reaches the upper antenna one -quarter 
wavelength (90°) before it reaches the bot- 
tom one. However, the extra one -quarter 
wavelength section of coax from the upper 
antenna delays the signal 90 degrees so it 
will be in phase with the signal from the 
bottom antenna when the two combine in 
the coupler. That provides an added 2.5 to 
3 dB gain. 

The wavefront of the reflected signal 
arriving at the rear of the antenna array 
reaches the upper antenna one -quarter 
wavelength after it has reached the bottom 
antenna. The signal at the upper antenna 
is delayed an additional 90 degrees by the 
added quarter -wave section of coax down - 
lead. Thus, the reflected signals from the 
top and bottom antennas arrive at the cou- 
pler 180 degrees (one-half wavelength) 
out -of -phase, so they will cancel. The re- 
jection of the reflected signal is typically 
- 20 dB, and may be - 30 dB with care- 
ful design and construction. 

When designing a stacked antenna ar- 
ray, remember that FM signals travel 
slower in cable than in free space (or the 
atmosphere). Because of that, the wave- 
length of the signal in cable is shorter than 
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IG. 5-WITH STAGGER STACKING, we upper antenna is mounted so that its elements are locate° is 
wavelength ahead of the corresponding elements of the lower antenna. 
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the wavelength of the signal in free space. 
Therefore, when calculating the length of 
a section of transmission line, you must 
compensate for a characteristic called ve- 
locity'of propagation. For solid -dielectric 
coax, the velocity factor is 0.66; the ve- 
locity factor is 0.85 for foam -dielectric 
coax. Thus a piece of solid -dielectric coax 
that is one wavelength long will be only 
66% as long as the wavelength of the sig- 
nal in free space. 

Let's next calculate the dimensions of 
the array shown in Fig. 5. We'll use 100 
MHz, the center frequency of the FM 
band, as our design frequency. In free - 
space: 

X = 11,700/f inches 
X/2 = 5850/f inches 
X/4 = 2925/f inches 

where X is the wavelength and f is the 
frequency in MHz. At 100 MHz, one 
wavelength is 11,700/100, or 117 inches. 
Vertical spacing between the antennas is 
81.9 inches (117 x 0.7) while the hori- 
zontal offset or staggered dimension is 
2925/100, or 29.25 inches. The solid -di- 
electric coax connecting the antenna array 
to the coupler consists of two lengths. The 
shorter length, which measures L inches, 
connects the bottom antenna to the cou- 
pler. The other section is a quarter wave 
longer, so it measures L + 19.3 inches 
(66% x 117/4). 

Horizontal stacking 
When the reflected signal arrives from 

an angle to the right or left of the direct 
signal, two high -gain directional antennas 
can be stacked horizontally (side -by -side) 
and aimed for maximum pickup of the 
direct signal. Their center -to -center spac- 
ing can be adjusted to develop a null in the 
pattern corresponding to the angle of ar- 
rival of the reflected signal. Figure 6-a 
shows that at some spacing, H, between 
the antennas, the reflected signal arrives at 
an angle corresponding to one of the 
minor lobes in the pattern. In that situa- 
tion, multipath distortion will be severe. 

To minimize that distortion we can 
"warp" the response pattern so the re- 
flected signal falls at a null between the 
major and minor lobes as shown in Fig. 
6-b. When that occurs, the reflected sig- 
nal "sees" half -wave or 180° spacing be- 
tween the two antennas. When that 
happens, the signal voltages induced in 
the two antennas are 180° out of phase, so 
they cancel at the coupler. 

On the other hand, the antennas are 
oriented so that the direct signal reaches 
both simultaneously. That means that the 
signals are in phase. The overall result is a 
3 -dB increase in the strength of the direct 
signal and the cancellation of the reflected 
signal. 

Success in cancelling the reflected sig- 
nal depends on how precisely we know the 
value of 0, the angle between the direct 
and the reflected signals. When the loca- 
tion of the reflecting surface is not known, 
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FIG. 6-WITH HORIZONTAL STACKING, at some 
spacing, H, the reflected signal will arrive at an 
angle corresponding to one of the antenna sys- 
tem's minor lobes; that is shown in a. It is possi- 
ble to alter the spacing between antennas so 
that the reflected signal comes in at an angle 
corresponding to a null between the lobes; that 
is shown in b. 

you can measure 0 by first orienting the 
antenna for best reception of the direct 
signal and then repositioning it for best 
reception of the reflected signal. The 
spacing between antennas, H, can be de- 
termined from: 

H = (X/2)sinO 
where H and X are in inches. 

Let's see how that formula is used to 
calculate H by looking at an example. 
Let's assume that the carrier frequency of 
the incoming signal is 100 MHz, and that 
the angle 0 between the direct and the 
reflected signals is 40°. First, X is equal to 
11700/100 = 117. Plugging into the equa- 
tion, H = (117/2)sin0 = (117/2)0.6428 
= 117/1.285 = 91.4 inches. 

The graph in Fig. 7 shows the rela- 
tionship between 0 and the center -to -cen- 
ter spacing, H, in wavelengths. Note that 
as 0 increases beyond 30 degrees, the 
spacing is quite small, and the antenna 
elements may touch or overlap. In such 
cases, space the antennas an odd multiple 
of H apart. That allows clearance without 
changing the response pattern. 

Diversity reception 
While eliminating multipath distortion 

for a home receiving setup presents rela- 
tively few problems, the same can not be 
said for car setups. There, the directional 
signal path between the FM transmitter 
and the moving car is constantly chang- 
ing. At times the received signal is se- 
verely attenuated or completely blocked, 
causing fading and "drop out." At other 
times, the car's antenna picks up signals 
reflected from the ground, buildings, 
hills, etc. As the car moves, the phase 
relationships between the direct and re- 
flected signals are constantly changing, 
adding and then subtracting at random 
rates to vary the instantaneous signal 
strength, producing a multipath distortion 
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FIG. 7-THIS CHART shows the relationship be- 
tween the angle H and the proper spacing in 
wavelengths between antennas in a horizontally 
stacked system. 

called "flutter" or "picket -fencing." 
It was discovered many years ago that 

signal strength at a particular moment 
may be quite different at antennas spaced 
just a few wavelengths apart. A technique 
to eliminate the above mentioned receiv- 
ing problems, called diversity reception, 
takes advantage of that phenomenon by 
feeding an FM receiver from two anten- 
nas. The theory being that as the signal 
strength is fading on one antenna, it will 
be constant, or even increasing on the 
other. A diversity receiver is designed to 
determine which antenna is providing the 
strongest signal at a particular moment 
and to switch to that antenna. 

Figure 8 is a block diagram of a diver- 
sity receiver. As is shown, such a receiver 
features two antennas, two tuner front 
ends, two IF amplifiers, two FM detec- 
tors, a common local oscillator, and a 
comparator. Clarion Corp. of America 
(5500 Rosecrans, Lawndale, CA 90206) 
sells a diversity receiver, the Audia 
DTX-1000 shown in Fig. 9. In that re- 
ceiver, a common local oscillator tunes 
both tuners to precisely the same frequen- 
cy. The signals in the two IF -amplifier 
systems are rectified separately to develop 
signals consisting of a direct -path voltage 
and a multipath voltage. 

Amplitude modulation (AM) and 
phase modulation (PM) components de- 
velop when an out -of -phase multipath sig- 
nal is combined with the direct signal. 
The AM components of the multipath sig- 

conintinued on page 115 
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L J 

Designing Double -sided PC Boards 

Part 2 

Making a double -sided PC board is child's play when designing one. 
Here are a few hints to ease the design process. 

LAST MONTH WE WERE 

outlining methods of 
routing traces on the PC board. Let's 
finish that discussion and go on to the 
actual etching process. 

We've discovered a few general rules 
that should be kept in mind when routing 
traces. 

1. You can route a trace through IC 
pins on the foil side, but doing it on 
the component side is asking for 
trouble. 

2. Power and ground connections 
should be made in each section 
separately. When the whole circuit 
has been laid out, the individual 
sections can be joined. 

3. Keep all traces except those going 
between IC pads, at least one tenth 
of an inch (two divisions on the 
graph paper) away from the IC 
pads. That leaves room for solder 
pads 

4. Bus lines that have to be routed to 

ROBERT GROSSBLATT 

many IC's on the board should be 
handled as in number 2 above. 

If you look at a commercially 
made board, you'll see that traces 
am routed through IC pins on both 
sides of the board. Now, you can lay 
out your board that way; it's easy to 
do things like that on paper. But 
when the time comes to actually 
make the board, you're going to re- 
gret it. If your registration or drilling 
is even the slightest bit off, you're 
going to be swamped with shorts 
and broken traces. And if you use 
IC sockets, (and you should!), the 
traces most likely to be causing the 
problem will be hidden under the 
wall of the socket. 

After you get the IC's drawn in, connect 
the power, ground, and whatever other 
pins have to be joined. Once you've done 
that, start drawing in the other compo- 
nents that are part of this section of the 

circuit. Don't forget to draw the pads and 
outlines of the components on the top side 
of the board. Put in the traces you need to 
connect everything together, making sure 
you leave an escape path for the traces that 
have to go somewhere else on the board. 

Getting traces from one side of the 
board to the other is a major problem with 
home-made double -sided boards. Com- 
mercially made boards use plated - 
through holes, but we've never found a 
reliable way to make plated -through holes 
at home. The best way is to "fake it" by 
using a component leg as a feedthrough. 
By drawing solder pads in register on both 
sides of the board, you can easily get a 
trace to the other side of the board. The 
real problem comes with traces that con- 
nect only to IC's. 

There are a couple of options to handle 
that type of situation. Which one you 
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choose depends on your circuit, your pa- 
tience, and your concern with the final 
appearance of the board. 

Drill slightly larger holes that can fit a 
small wire as well as the IC leg and solder 
the wire to the pads on both sides of the 
board. 

Use wirewrap sockets and leave them 
sitting a quarter of an inch or so above the 
component side of the board so you can 
solder to the pad on the component side. 

Use Molex pins instead of IC sockets. 
Draw in solder pads for small pieces of 

wire used only for connecting the two 
sides of the board. 

Don't use sockets and solder directly to 
the IC legs. 

Not all those choices are practical. Not 
using sockets is ridiculuous and drilling 
larger holes can be dangerous. The other 
three options depend on how you want the 
final board to look, and what plans you 
have for producing the board. If you're 
going to have the board commercially 
made, using wire -wrap sockets or Molex 
pins is good because the holes can be 
plated through by the people that make 
the board. If your board will only be made 
at home, you can draw in solder pads for 
through -the -board jumpers. The design of 
the board is slightly more complicated 
when you use that method, and assembly 
is a bit more work. But the advantages are 
that it can be done at home and the holes 
can be plated through later on. 

Figure 5 shows the layout with the first 
section of the circuit drawn in. You can 
see that extra pads were used for the 
feedthroughs needed to get some connec- 
tions to other parts of the circuit. As 
you're doing the layout for your own 
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FIG. 6-FOIL PATTERN LAYOUT for the pairs of 4508's and 4040's. 

board, it's a good practice to always end 
the I/O of each section in a place with 
room enough for feedthrough solder pads. 
That's true even if you decide to use some 
other method of jumping them to the other 
side of the board. No matter what kind of 

FIG. 5-THE I O CONNECTIONS should be made first, as we have done here. 

PC design you're doing, always keep in 
mind that lost options are potential prob- 
lems. In other words, until the final layout 
is done, don't eliminate any possibilities. 

As you can see from the block diagram 
and schematic of our circuit, there is one 
large section made up of four identical 
pairs of IC's. (Each pair is made up of a 
4508 and a 4040.) Since each of those 
pairs is connected in the same way, doing 
the layout for one means we've done the 
layout for all of them. In Fig. 6, the PC 
pattern for those parts has been drawn in. 
Most of the I/O has been brought over to 
the component side because the foil side 
got jammed up with the traces connecting 
the IC's together. Now that we're talking 
about traces on the component side, we 
should tell you how to decide which traces 
should be on which side of the board. 

Put traces on the component side only 
when there's absolutely no room on the 
foil side. 

Horizontal runs should be on one side 
of the board and vertical runs should be on 
the other. 

If you pay careful attention to the first 
"rule," you may be lucky enough to find 
that you can add one or two jumpers and 
reduce the whole layout to a single -sided 
board. The importance of the second 
"rule" becomes evident when you get fur- 
ther into the layout. As you start laying out 
the traces on the foil side that are needed 
to connect the components together, there 
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FIG. 7.-THE FINISHED LAYOUT Is shown here on an etched board. Note how the traces run between 
the top and bottom of the board. 

will be fewer open paths either vertically 
or horizontally, depending on your layout. 
Reserving a board side for each direction 
makes everything a lot more orderly. 

You can see that extra board space was 
needed just for the I/O traces. That's why 
you should make the layout for each sec- 
tion as compact as possible. It's impossi- 
ble to tell at the outset how much extra 
board space is going to be needed by the 
layout itself. If you have no restrictions on 
the size of the board, that's not much of a 
problem. But if the board has to fit some- 
where in particular, you have to be very 
stingy in allocating board space as your 
design develops. 

The actual procedure for running a con- 
tinuous trace on both sides of the board is 
surprisingly easy. Since we `unfolded' the 
board, not only are both sides laid out in 
front of us but both of the layouts are 
correct left to right. Some other methods 
of doing double -sided layouts use tracing 
paper and light boxes and wind up giving 
you a reversed image of one side of the 
board. Double -sided layouts are compli- 
cated enough without having to work with 
backwards. 

When you want to move a trace to the 
other side of the board, end the trace with 
a solder pad and then find the correspond- 
ing point on the other side of the board 
using the graph -paper lines as a guide. 
Use the dividers to transfer the distance 
from the baseline, checking it several 
times to make sure the dividers haven't 
slipped. Try to keep all the solder pads on 
the intersections of the graph paper lines; 
it's easier to keep from making mistakes 
that way. 

As your layout gets near completion, 
it's not unusual for a trace to make several 
trips between both sides of the board. Just 
as traces fill up the foil side, the compo- 

nents themselves will fill up the other 
side. And since you want to eliminate as 
many problems as possible, try to keep 
the traces on the component side of the 
board as far as you can from the compo- 
nents. That's particularly important with 
IC's, since the board space next to the 
holes is going to be permanently covered 
by the IC sockets. 

Figure 7 is the completed board layout. 
It may seem to be complicated but that's 
only because it's our layout and not yours. 
Just as it is with schematics, the circuit is 
self evident to the person that drew it. By 
keeping everything in separate sections 
and building the final layout a section at a 
time, you can keep all of it straight in your 
mind. Of course it's always nice to put 
helpful labels, such as pin and part num- 
bers, on the board. It can't hurt and it 
could save a lot of head scratching later 
on. 

In Fig. 7, you can see that the power 
and ground connections have been made 
and brought out to two of the card -edge 
fingers. The thing to notice here is that the 
routing for these traces isn't a straightfor- 
ward one. They wander over both sides of 
the board. If we had been connecting each 
section up as we went along, chances are 
the layout would have been a lot different 
looking. Not better, not worse, but only 
different. 

After you've checked the connections 
against your paperwork and checked the 
paperwork against the breadboard, the 
time has come to use drafting aids to 
blacken the pads, doughnuts, and traces 
you've drawn in with the blue pencil. 
Keep things nice and neat and don't worry 
about the blue lines: standard lithographic 
film won't see them-all it knows about is 
black and white. Don't use drafting tape 
that's less than one sixteenth of an inch 

wide because it's hard to get a successful 
etch with a line that's thinner than one 
thirty second of an inch thick. The traces 
themselves should be at least 0.2 inch 
apart for the same reason. If you're work- 
ing at greater than double size, don't for- 
get to multiply those dimensions 
accordingly. 

Once things are all blacked in, put reg- 
istration marks on the corners and the 
artwork is ready to take to your local 
lithographer. He can reduce your layout to 
the right size and make the necessary 
negatives or positives for you on 
lithographic film. 

Now we get to the easiest part of the 
entire task, etching the printed -circuit 
board itself. Although that is a completely 
different topic from the one we've been 
dealing with in this article, we've as- 
sumed that you are familiar with the tech- 
nique and have not covered it here. If that 
is not the case, you can learn about the 
etching process in "Etch Your Own PC 
Boards, a two part article that appeared in 
the January and February 1983 issues of 
Radio -Electronics. 

Details, details! 
One thing that hasn't been mentioned 

so far is that the secret ingredient to some- 
thing as complex as a double -sided PC 
layout is an overwhelming attention to de- 
tail. 

As your layout starts to unfold on paper, 
it gets easier and easier to make a mistake. 
An incorrectly transferred measurement, 
a wrong trace, IC's drawn in backward, 
etc. can be disastrous. Be careful, and 
keep good notes! By the time you finish 

ONCE THE LAYOUT IS FINISHED, it's time to 
etch the board using chemicals and aids like the 
ones shown here. 

the layout for the last section on the board, 
it's easy to forget what goes where in the 
first one. 

Laying out a double -sided PC layout is 
much easier than you think it is. But like a 
lot of other things, the only way to learn 
how to do it is to do it. Start with a simple 
one, preferably a circuit for which you've 
already done a single -sided layout. The 
double -sided layout will make the board 
smaller and more compact. (The layout 
we've been using as an example stuffed 14 
IC's and a bunch of other components 
onto a 3 x 5 -inch board.) And though 
compactness might not be your goal, re- 
member that you can always make a board 
bigger, but it's sometimes hard to to make 
it smaller. R -E 
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IC TESTER 
DAVID H. DAGE 

Last month, we showed you 
how to build an IC tester and 
analyzer. This month, we'll 
show you how to use it. 

WHEN WE LEFT OFF 
last month, we had 

put the IC analyzer or tester together and 
had just finished checking its various 
functions. This month, we'll show you 
how to put the tester to work. Before we 
get started, we should mention that the 
foil pattern for the solder side of the main 
board was not shown in the "PC Service" 
section because of space restrictions. It 
does, however, appear this month. (See 
page 83) 

IC pinout cards 
When using the IC analyzer as a 

monitor or tester, you must know how the 
IC is supposed to function, i.e., how the 
input pins affect the output pins. The IC 
pinout cards supply that'information. 

While the pinout cards cannot supply 
all the information that you would expect 
to find on data sheets, they can come 
surprisingly close. For example, see Fig. 
12-a, which shows the pinout card for a 
7400 quad NAND gate. To use the IC tester 
in its comparator mode, set each switch 
either IN (for an input) or OUT (for an 
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FIG.12-THE PINOUT CARDS should contain as 
much information as possible. 

output). Setting up the analyzer can be 
done quickly and easily if each pin on the 
card is marked appropriately. 

A set of pinout cards for the 74xx series 
of ICs is available from the source men- 
tioned in the Parts List. If you make up 
your own set, you'll want to include on the 
cards an easy way to distinguish between 
inputs and outputs. Our convention is to 
mark inputs with a bold line toward the 

inside of the card, and outputs with a bold 
line toward the edge. You'll also want to 
indicate which inputs and outputs are nu- 
merically weighted. etc. 

To monitor and check an IC, we need to 
know how its inputs affect its outputs. For 
the most part. that information will be 
obtained from reading the IC cards, and 
using a little prior knowledge. The 7400 
card is an example of simple gates shown 
in symbols. Prior knowledge of gate oper- 
ation is necessary in order to know that 
when pins 1 and 2 are high, the output at 
pin 3 will be low. 

As another example. look at the 74175 
quad D flip-flop with common clock and 
clear shown in Fig. 12-b. You may already 
know that a D -type flip-flop stores the data 
on its D input when clocked and that it 

may be preset (set) or cleared (reset). The 
data stored is available at the Q output. 
and it's complement is available at the Q 
output. The 74175 flip-flop can be 
cleared, but no preset is available. To 
clear the flip-flop, a low level signal is 
required (as indicated by the tiny circle). 
The flip-flop is clocked with a rising edge. 
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The title "quad D flip-flop with common 
clock and clear" indicates that there are 
four separate flip-flops that are clocked 
and cleared together. The four inputs, the 
four true outputs, and the four compli- 
mented outputs are designated with sub- 
scripts a, b. c, and d. 

Putting all that togethér in words and 
using the pin designations on the card we 
have: data on pins 4, 5, 12, and 13 will be 
stored when pin 9 (clock) goes high 
providing pin l is high and remains high. 
This data will be present on pins 2, 7, 10, 
15 and its compliment on pins 3, 6, 11. 14 

respectively. After pin 1 goes low, outputs 
on pins 2, 7, 10, and 15 will go low and 
pins 3, 6. 11 and 14 will go high. 

Using the analyzer 
The IC analyzer requires an external 

source of between 5 and 15 volts DC. It 
draws approximately 300 mA with all 
LED's lit. If possible, you should power 
the analyzer from the circuit under test. 
For safety's sake, first connect the power 
cable to the circuit, and then measure the 
voltage magnitude and polarity at the ca- 
ble connector. Place the power switch to 
the proper range, and only then connect 
the cable to the analyzer. 

If the external circuit cannot supply the 
300 mA needed, you'll have to use a sepa- 
rate power source. If you do that, it is 
important that the t'no supplies have a 
common ground (or that the individual 
grounds remain within 1/2 volt of each 
other). 

The pinout card corresponding to the 
IC under test should be inserted in the 
analyzer, and all switches should be ini- 
tially in the ou -r position, as shown in Fig. 
13. However, if you're testing 14 -pin IC's, 
you may want to switch the two bottom 
(unused) switches to the IN position so 
that the LED's will stay off and won't be 
distracting. 

The DISPLAY STORE switch should also 
be left in the OUT (not stored) position 
until needed. When installing IC's or the 
DIP clip, always orient pin 1 correctly. Pin 
1 is always at the top left-even when 
installing 14 pin devices. 

Be aware of the voltages present on an 
in -circuit IC before connecting the DIP 
clip. Many IC's operate as input or output 
buffers and their pins may not be at logic 
voltage levels. Any IC with open -collec- 
tor outputs should be suspect. Remember 
to orient the DIP clip to pin one. 

Using the pulse stretcher 
Connection to the pulse stretcher is 

made at the second row of S03, the sol- 
derless breadboard. Any transition from 
high to low (or low to high) greater than 20 
ns will cause the pulse -stretcher LED to 

y POWER 
NAND GATE OC 

TORE - 

DACE, 

SCIENTIFIC 
INSTRUMENTS 
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FIG. 13-WHEN THE PINOUT CARD is mounted on the front panel. the function of each switch 
becomes apparent. And since each IC has its own card. no numbering confusion exists between 14 
and 16 pin IC's. 

blink on for about 50 ms. Rapid pulse 
activity below 50 MHz will cause the 
LED to blink continually. Connecting the 
pulse stretcher to an in -circuit IC is usu- 
ally made by connecting the IC to one of 
the A sockets (using the DIP clip) and 
connecting the pulse stretcher input from 
socket B to socket A using an 8 -inch 
length of 24 -gauge solid wire stripped at 
both ends. 

The pulser 
The pulser or pulse generator is ac- 

cessed at the third row of the solderless 
connector, S03, and it can be connected 
to an in -circuit IC in the same manner as 
described for the pulse stretcher. The 
pulse generator senses the external logic 
level, and when the PULSER pushbutton 
(S19) is pressed, it will drive the circuit to 
the opposite state. If S19 is held closed for 
more than 2 seconds, the generator will 
deliver a 100-pps pulse train as shown in 
the oscilloscope photograph of Fig. 14. 

Let's see how we would use the pulse 
generator to troubleshoot the circuit 
shown in Fig.. 15. Suppose we want to 

verify that the AND gate IC1-a is operating 
properly. and suppose that an initial check 
shows that pin 2 is high and pin 1 is low. In 
order to see if the gate is operating cor- 
rectly, we have to override the low level 
output from ICI -c. The pulse generator 
output is connected to pin l of ICI -a and is 
activated. If the circuit is operating prop- 
erly. pin 3 should change state. If it 
doesn't, both pin 1 and pin 3 must be 
monitored. 

If pin 1 is shorted to ground (and there- 
fore cannot be pulsed), monitoring pin 3 is 
useless. So let's assume at this point that 
pin I did go high when pulsed, but pin 3 

stayed low. One of the internal compo- 
nents of the gate could be faulty, holding 
pin 3 low. Let's label this a "logic short," 
which is typically several ohms. Pin 3, on 
the other hand, could be shorted exter- 
nally by a solder bridge or an unetched PC 
trace. Let's label this kind of a short as a 
"hard short," which is typically less than 
an ohm. 

The pulser can change the level of a 
logic short but not of a hard short. If you 
verify that pin I pulsed high but pin 3 did 
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FIG. 14-THE PULSER OUTPUT is shown on this 
oscilloscope photograph. (Courtesy Tektronix.) 

FIG. 15-TROUBLESHOOTING THIS CIRCUIT is 
easy using the IC tester. 

not, the pulser should then be connected 
to pin 3 and pulsed. If pin 3 can't be 
pulsed with the pulse generator, look for 
an external short first before replacing 
gate A. By using the pulse generator in 
this manner it is possible to distinguish 
between logic shorts and jiard-wire 
shorts. 

While hard shorts can occur in IC de- 
vices. they are not as common as logic 
shorts. To complicate matters, shorts may 
exist between inputs (pin 1 and 2), be- 
tween outputs, outputs to inputs, and cir- 
cuits shown here to circuits on the other 
side of a schematic. When using the pulse 
generator along with the monitor, observe 
any input or output that changes. 

If both pins I and 2 are low, they could 
be connected together and pulsed. The 
pulse generator has plenty of power to 
pulse several inputs at once. By tying pins 
I and 2 together, output pins 8 and II are 
also tied together. Should pin II change 
state, it would be shorted through output 
pin 8. Diodes can be used to pulse more 
than one input while maintaining output 
isolation. Use diodes with a low forward 
drop, such as germanium or Schottky di- 
odes. 

Using the in -circuit monitor 
To use the IC analyzer as an in -circuit 

monitor, it should be set up as follows: 
Connect power from circuit under test 

(or a separate supply) 
Connect jumper cable to socket "A". 
Connect shorting plug to socket "B" 

and ground at solderless connector. 
Place all IC switches, including the 

DISPLAY STORE switch, to the OUT 
position. 

Select the appropriate IC card, insert it 

into the IC analyzer, and connect the DIP 
clip to the in -circuit IC. If an LED is off, 
then the corresponding pin is at a low 
logic level. If the LED is on, then the pin 
is either at a high logic level or it is pulsing 
rapidly. A blinking LED indicates slow 
pulse activity. 

The A sockets (SOI or S02) are di- 
rectly connected to the IC under test. Volt- 
age measurements can be made at that 
point with an oscilloscope or voltmeter. 
The built-in pulse generator and pulse 
stretcher can also be connected there. 

When an LED is on, its meaning is 

ambiguous-it can mean that the pin is at 

a steady state or that it is pulsing rapidly. 
However, you can determine which state 

it's really in by using the pulse stretcher. 
To determine pulse activity, the built in 

pulser detector could be connected to one 
pin at a time at socket "A". That's the 
recommended procedure when tracing 
logic or using the pulser. However a much 
faster method is available. With the short- 
ing plug grounded, the LED will be on if 
the logic voltage is high or rapid pulse 
activity is present. If you lift the shorting 
plug's ground and the LED remains on, 
rapid pulse activity is present. If the LED 
goes off, the voltage level is high with no 
pulse activity. Lifting the ground on the 
shorting plug to observe pulse activity can 
be accomplished very quickly. The 
monitor circuit alone is capable of detect- 
ing single pulses greater than 1µs. They 
are stored in a flip-flop until reset by the 
internal 100-pps generator. 

If you remove the shorting plug from 
ground, the LED's will display the com- 
plement logic, i.e. on for low, off for high. 
That is useful when observing comple- 
mented inputs or outputs. As an example, 
the 7447 decoder that is driving a 7 seg- 
ment display will have active low output 
when displaying a segment. By using the 
compliment a lighted LED will corre- 
spond to a display segment that is on. 

Pull-up plugs 
For TTL devices, a floating input is 

considered to be high. However, depend- 
ing on internal leakage, its voltage could 
fall into the undefined area of 1.7 volts or 
so. Since many designers choose to leave 
unused TTL inputs floating, incorrect 
monitoring may result. 

That problem can be eliminated by 
using the pull up plug. Insert it into the A 
socket and connect its lead to + Vcc at 
the solderless connector. 

CMOS devices have very high input 
impedances, and their inputs must not be 
left unconnected (floating). A floating 
CMOS input can, and will, switch from 
one state to the other. For new designs, 
that can make troubleshooting difficult. 

The pull-up plug can be installed in one 
of the A sockets and alternately connected 
from + Vcc to ground at the solderless 
connector. Any input which changes 

ORDERING INFORMATION 

The following are available from Dage Sci- 
entific Instruments, P.O. Box 144, Valley 
Springs, CA 95252: Plated-thru PC 
boards, IC pin -out cards and detailed in- 
structions (order number IC -18), $30.00 
plus $2,00 shipping. Complete kit of parts 
less chassis, DIP -clip cable, and sockets 
(order number IC -20), $79.95 plus $3.00 
shipping. Complete kit, includes as- 
sembled dip -clip cable, zero insertion 
force socket, even solder (order number 
IC -22) $119.00 plus $4.00 shipping. Cal- 
ifornia residents please add sales tax. 
Countries other than U.S.A. and Canada, 
please add $8.00 

ölteii. 

when the pull up plug is changed should 
be examined more closely. The pull-up 
plug is not needed for normal CMOS op- 
erations, and should be removed from the 
circuit after checking the inputs. 

The in -circuit comparator 
To use the in -circuit comparator: 
Connect power from the above circuit. 
Connect the jumper cable with DIP clip 

to socket A. 
Place all switches in the OUT position. 
Select the proper card and insert it in 

the tester. Then connect the DIP clip to the 
in -circuit IC and install a good IC in sock- 
et B. You are then ready to put the switch- 
es for ground, power, and the inputs to the 
IN position. 

All the LED's should remain off if the 
in -circuit IC is operating properly. If an 
output LED blinks or stays on, something 
is wrong. If an input LED blinks or stays 
on, the input is probably floating and 
should be ignored. To catch and hold sin- 
gle momentary faults, switch S17 to the 
STORE position. To clear, press S19, the 
PULSER switch. 

Output LED's will go on if an output 
pin on one IC changes more than 800 ns 

before the same pin on the other. The old 
style CMOS outputs called A -Series do 
not have the drive capabilities that the 
newer B -Series devices have. It is possible 
that the A -Series device is driving a large 
capacitive load and may take longer than 
800 ns to switch. The analyzer's good IC 
is driving practically no load at all and 
therefore switches very rapidly. Viewing 
the output on a scope should reveal such 
timing problems. 

For the comparison test to work, both 
IC's must be synchronized. As an exam- 
ple, assume that a 4060, I4 -stage ripple 
counter is used as a simple divider and 
that the circuit does not require the divider 
to be reset or start from zero. To reset this 
device, pin 12 must be made high. 1f pin 
12 is held low with a resistor, the pulse 
generator can reset both the in -circuit and 
the known good IC. They will now run in 

continua( on page 115 
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PC SERVICE 
One of the most difficult tasks in build- 

ing any construction project featured in 
Radio -Electronics is making the PC 
board using just the foil pattern provided 
with the article. Well, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section, where they're printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards! 

e 

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 
for in the final etched board. You can clean 
up the published artwork the same way 
you clean up you own artwork. Drafting 
tape and graphic aids can fix incomplete 
traces and doughnuts, and you can use a 
hobby knife to get rid of bridges and dirt. 

An optional step, once you're satisfied 
that the artwork is clean, is to take a little 
bit of mineral oil and carefully wipe it 

across the back of the artwork. That helps 
make the paper transluscent. Don't get 
any oil on the front side of the paper (the 
side with the pattern) because you'll con- 
taminate the sensitized surface of the 
copper blank. After the oil has "dried" a 
bit-patting with a paper towel will help 
speed up the process-place the pattern 
front side down on the sensitized copper 

l '° d' rti `'`. 'l i oeo°v 
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THE SOLDER SIDE OF THE IC TESTER BOARD. See page 80 for more information. 
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PC SERVICE 
blank, and make the exposure. You'll 
probably have to use a longer exposure 
time than you are used to. 

We can't tell you exactly how long an 
exposure time you will need because we 
don't know what kind of light source you 
use. As a starting point, figure that there's 
a 50 percent increase in exposure time 

over lithographic film. But you'll have to 
experiment to find the best method to use 
with the chemicals you're familiar with. 
And once you find it, stick with it. Don't 
forget the "three C's" of making PC 
boards-care, cleanliness, and con- 
sistency. 

Finally, we would like to hear how you 

make out using our method. Write and tell 
us of your successes, and failures, and 
what techniques work best for you. Ad- 
dress your letters to: 

Radio -Electronics 
Department PCB 

200 Park Avenue South 
New York, NY 10003 
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FOIL PATTERN for the Versatile Power Supply. The component side of the board is shown here. 
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SOLDER SIDE of the "Versatile Power Supply' PC board is shown here. For more information on the project, see page 53. 
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Advertisement 
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. 

CIRCLE 310 ON FREE INFORMATION CARD 

ECC® Bipolar Transistors 
Philips ECG replacement leader- 
ship is obvious again. The ECG 
29, bipolar transistor, used as 
a replacement in the fan motor 
control system of Cadillacs, has 
been added to the Philips ECG 
line. (The ECG29 replaces Delco 
part numbers 139DDF and 7391 - 
BT). There are 322 other bipolar 
transistors in the Philips ECG 
line that replace thousands of 
other domestic and foreign tran- 
sistor types. 

CIRCLE 311 ON FREE INFORMATION CARD 

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. 

CIRCLE 312 ON FREE INFORMATION CARD 

ECG® High Voltage Tri piers 
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. 

CIRCLE 253 ON FREE INFORMATION CARD 

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 

eedica.C,ed lQ excel(.eince. 
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ROBOTICS 

Using a purchased robot in the lab 

IN ORDER TO GET STARTED IN ROBOTICS 

experimentation it is very impor- 
tant to choose the right equip- 
ment. Whether you are experi- 
menting with arm -type devices or 
fully intelligent mobile robots, 
one of the first decisions you'll 
have to make is whether to build a 

robot from scratch, buy a robot kit, 
or buy a pre -assembled robot. In 
previous columns I've discussed 
how to build your own robot out of 
readily available motors, wheels, 
and gears. This month we'll dis- 
cuss the advantages of buying a 

robot kit, and take a detailed look 
at one popular kit. 

Actually, there are many advan- 
tages to purchasing a complete 
robot kit, rather than building your 
own from scratch. To begin with, 
you don't have to go parts -hunt- 
ing, so you can get right to work. 
In addition, the mechanical design 
has already been debugged; the 
gears fit together and the motors 
are the correct size. Last, and cer- 
tainly not least, the electronic con- 
troller is debugged, and the 
operating -system software is usu- 
ally supplied. 

All in all you can save a lot of 
grief by buying a robot kit. One 
such kit, called the Scorpion 
Mobile Robot, is shown in Fig. 1. It 
is manufactured and sold by Rhino 
Robots, Inc. (3402 N. Mattis, P.O. 
Box 4010, Champaign, IL 61820). 

What is a Scorpion? 
The Scorpion is a two -wheeled 

intelligent platform you communi- 
cate with from a remote computer 
or terminal. The Scorpion has its 
own built-in computer system. 
The 6502 microprocessor control- 
ling the motors and sensors is the 
same as that used in the Apple ll. 

FIG. 2 

An 8K operating system that has 
been specifically designed for the 
Scorpion is supplied in ROM 
(Read Only Memory). In addition, 
there is 2K of RAM (Random 
Access Memory) available for user 
programs. 

The I/O capabilities of the sys- 
tem are quite impressive. There 
are 32 lines of I/O, and provision 
has been made for adding even 
more I/O. 

If, after experimenting, you find 
that you need more RAM for pro- 
grams, more I/O for controlling 
external devices, etc., there are 
two 44 -pin bus connectors on the 
PC -board that allow expansion 
through user -designed or com- 
mercially -available cards. 

Communication with Scorpion 
is handled via an RS -232 serial link. 
Located on the Scorpion control 
board is a programmable UART 
(Universal Asynchronous Receiver 
Transmitter) with a built-in baud 
rate generator. 

.;: 
eke . ;y4 , ;, 

1/-7, 
. 

MARK J. ROBILLARD 
ROBOTICS EDITOR 

The mechanical system of the 
Scorpion is similar to the one used 
in the two -wheeled platform pre- 
sented in last month's column. 
However, Rhino chose stepper, 
rather than regular, motors to al- 
low more precise control over the 
robot's motion. A punched alumi- 
num chassis provides support for 
the two steppers which are con- 
nected through gears to the main 
drive wheels. There are also two 
idler wheels; they are mounted 
near the back end of the Scorpion, 
one per side. 

Figure 2 shows the major com- 
ponents of the Scorpion kit. What 
is not shown is the multitude of 
screws, wires, and other small 
components that are supplied by 
Rhino to make the Scorpion a 

complete, stand-alone kit. 
There is no power supply in- 

cluded with the Scorpion. 
Because the four stepper motors 
(two are used to control the robots 
motion; we'll get to the other two 
in a moment) draw a great deal of 
current, and the controller circuit 
uses power-hungry NMOS de- 
vices, you'll need a hefty supply. In 
fact, the required power is spec- 
ified to be 12 volts at 5 amps. Sure, 
you're not always going to need 5 

amps, but your power source must 
be capable of that much current 
for those times when all four step- 
pers are running at once. 

Let's look at those other two 
steppers. They perform a very in- 
teresting function. Looking back 
at Fig. 1, you'll notice a radar -like 
antenna mounted on the front of 
the Scorpion chassis. The man- 
ufacturer refers to that device as a 

scanner. It is actually a highly sen- 
sitive light meter. 

The two stepper motors, one lo - 
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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, "I could fix this - - - -thing 
if I 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. 

Our 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 easior 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 set by using conventional techniques. 

When you're using a scanner, all start up, shut down, dead set pro- 
blems are easy to solve. You don't need anyone to tell you just how dif- 
ficult these problems can be for those who don't have a scanner!! 

Our Super Tech HV circuit scanner normally sells for only $49500 
Beginning July 4, 1985 thru August 31, they are on sale for only $39500 

VISA, MASTERCHARGE, C.O.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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cated on the side of the scanner 
and the other located beneath it, 
are used to rotate the scanner. The 
steppers allow for almost com- 
plete rotation in the vertical and 
horizontal planes. About the only 
area that can not be "viewed" is 

straight down. 
The Scorpion "scans" by sam- 

pling light levels in the vicinity of 
the robot. That is done by a small 
photo sensor mounted at the end 
of the scanner facing the parabolic 
mirror. The Scorpion control sys- 
tem contains an A/D conversion 
circuit that interfaces with the 6502 
and allows your programs to make 
decisions based on light condi- 
tions the Scorpion encounters. 

In addition there are two pin- 
point light sources that Rhino calls 
"eyes;" they may be turned on and 
off under operator control, and 
may be used to add "personality" 
to the Scorpion. There is also a 

beeper that may be used to the 
same effect, 

The Scorpion command system 
The Scorpion's 8K ROM operat- 

ing system includes 30 commands 
for controlling the robot. Each 
command begins with a slash (/), 

and many commands are followed 
by one or more values that the 
user must supply. For example, 
the instruction /7M+##-## 
means "START BOTH MOTORS." The 
pound signs represent the speed 
at which each motor is to turn. Plus 
(+) and minus (-) signs are used 
to refer to the forward and reverse 
directions, respectively. 

You can command the Scorpion 
to move forward, backward, and 
through all turns at various 
speeds. Note that there are no 
commands that move the robot a 

specific distance; the commands 
available turn the motors on and 
leave them on until you explicity 
turn them off. 

By varying the speed of each 
motor it is possible to turn the 
Scorpion in very small increments. 
You can also turn it, as we dis- 
cussed in last month's column, by 
running one motor in one direc- 
tion and the other motor in the 
opposite direction. 

Other commands control the 
operation of the scanner. When 
doing a scan, the Scorpion's 6502 
actually stores the light -level data 

in on -board RAM. That data can be 
transmitted back to the host sys- 
tem where it can be processed and 
used for obstacle avoidance, ob- 
ject recognition, etc. 

A tracker assembly on the bot- 
tom of the Scorpion may be used 
for automatic guide -way experi- 
mentation. The tracker is com- 
posed of two photo -detectors, 
each with its own light source, 
mounted about an inch apart. The 
guide -way could be a strip of black 
tape (or reflective tape.) 

System expansion 
You might want to add com- 

mands to Scorpion's repertoire, or 
expand its hardware capabilities. 
To help you do either, Rhino has 
provided a 130 -page manual that 
contains assembly instructions 
and some very interesting refer- 
ence information. Included in the 
rear of the manual is a well -com- 
mented source listing of the entire 
operating system. The listing con- 
tains numerous hints for adding 
your own code and modifying the 
built-in commands. 

Mechanically, everything is put 
together with screws-there are 
no welded pieces. So that makes it 
simple to change motors or other 
components. The enclosure 
comes with holes pre -drilled 
along the sides. The spacing of 
those holes conforms to the 
"Erector Set" standard, so you can 
easily add to the robot's structure. 
Just be careful not to put too much 
weight on the unit, or the wheels 
might slip. 

The Scorpion has been out on 
the market for over a year. 
However, the price has recently 
been halved. At press time it's 
about $350 for the complete kit. 

There is a user's group (Scorpion 
Users' Group, MJR Digital, P.O. 
Box 630, Townsend, MA 01469) that 
distributes a quarterly publication 
with programming notes, new op- 
erating systems, hardware -expan- 
sion ideas, and products for sale. 
It's been my experience that once 
a users' group starts up, there 
seems to be enough momentum 
generated to keep things going for 
several years, even if the manufac- 
turer folds. The Scorpion can 
provide an excellent tool with 
which to start learning about 
robotics. I recommend it. R -E 

SATELLITE TV 

continued from page 32 

na -mounted amplifier/converter, 
may be retrofitted with a 12 -GHz 
LNB, and that will allow the cus- 
tomer to select either 4 -GHz ser- 
vice or 12 -GHz service. So far so 
good. 

It is the dish that presents a spe- 
cial challenge. The home-TVRO 
industry has adopted "mesh" dish- 
es for 4 GHz because the open - 
wire mesh design works well, 
ships easily, and is cost-effective. 
Unfortunately, mesh dishes are 
designed to work well at 4 GHz, 
and work very poorly-if at all-at 
12 GHz. Tests conducted on popu- 
lar, high-grade mesh dishes at 12 

GHz indicate that they have effi- 
ciencies of 20% to 25% at 12 GHz. 
That is a far cry from the 55% to 
65% efficiencies obtainable at 4 
GHz. But efficiency, or bulk gain, 
is not the real problem; dish sta- 
bility is. 

A large mesh dish, perhaps 10 to 
12 feet in size, may develop 
enough gain, even at 20% efficien- 
cy, to make a 12 -GHz system per- 
form acceptably. But the dish - 
mount and tracking system using a 

motor -drive and a polar -mount 
satellite -belt tracker technique is a 

big problem. 
Recent tests have revealed that 

the amount of "slop" or "wob- 
bling" one finds acceptable in a 
tracking system at 4 GHz is totally 
unacceptable at12 GHz. Why? Be- 
cause the dish has much narrower 
beamwidth at 12 GHz than at 4 
GHz. Tolerances increase by a fac- 
tor of 3 in the change -over from 4 
GHz to 12 GHz. So, where 0.5 -inch 
dish play (about the maximum ac- 
ceptable at 4 GHz) may be easily 
obtainable, 0.5/3 = 0.167 -inch play 
will be difficult, if not impossible, 
to obtain with equipment cur- 
rently on the market. 

Those are solvable problems, 
but they are not solved yet. When 
the solution is found, all systems 
now in place will have to be appro- 
priately retrofitted if they are to re- 
ceive Ku -band signals. In the 
meantime, the 4 -GHz scrambling 
snafu keeps getting more and 
more complicated, and that is driv- 
ing system planners to serious 
consideration of 12 -GHz. R -E 
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Computerized 
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controlled Real Time 
Spectrum 
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Triple -trace oscilloscope 
speeds troubleshooting. 

More than just a catalog, a trustworthy guide to what's new in 

News about important product innovations is packed 
into every page of the quarterly, full -color Heathkit 
catalog. Ever since radio became electronics, the il- 
lustrated Heathkit Catalog has been a guide to new 
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 
range of high quality products and accurate informa- 
tion to help make your buying decisions easy. 
All you have to do is fill out the coupon to get your copy 

Heathkie 
A subsidiary of Zenith Electronics Corporation 
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DRAWING 
BOARD 
Control signals of the Z80 microprocessor 
I SAID IT LAST MONTH, BUT I'LL SAY IT 

again. Before beginning our jour- 
ney into microprocessor land, you 
must have a road map. The only 
way you're going to get anything 
out of our discussion is to have a 

good Z80 databook in front of you. 
If you don't have a databook, you 
can use the diagrams from last 
month's column. 

The registers 
The registers are the easiest part 

of the IC to understand. After all, 
they're nothing more than simple 
memory, similar to the RAM (Ran- 
dom Access Memory) we spent so 
much time talking about a few 
months ago. What's unique about 
the registers is that they are lo- 
cated inside the Z80 itself. There 
are basically two kinds of regis- 
ters: those that can only be ac- 
cessed by the Z80, and those that 
are accessible to us. 

The Z80, like any other micro- 
processor, spends its time follow- 
ing the instructions we give it. It 
uses certain registers to keep track 
of what it's doing, where it's going, 
and to store interim data. The 
other registers-the ones accessi- 
ble to us-are pretty much the 
same as other memory you might 
interface to the microprocessor. 
The main difference is that they're 
part of the IC itself, and that 
provides two advantages over to 
external memory. First, the Z80 
can get to the registers quicker 
than to external memory, and sec- 
ond, it leaves the external data bus 
free for use by other devices while 
the Z80 is busy internally. 

The Z80 
Figure 1 shows a pinout of the 

ROBERT GROSSBLATT 
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Z80. I've grouped the pins by func- 
tion in order to show relationships 
between various groups of signals. 
The data and address buses are 
shown along the left side of the 
diagram, and the control signals 
along the right side. 

The width of the address bus 
(i.e., the number of address lines) 
limits the number of external 
memory locations the Z80 can ref- 
erence without resorting to spe- 
cial tricks. Since there is a total of 
16 lines, the IC can directly access 
216, or 65,536 locations. 

The operation of the address 
and data bus controllers, and the 
ALU, are all affected by the state of 
pins 16 to 28. So let's take a look at 
them now. 

FIG. 1 

Bus control signals 
Typically, a microprocessor - 

based system will have several dif- 
ferent devices interfaced to its ad- 
dress and data buses at any one 
time. But since only one device at 
a time can have control of those 
buses, the microprocessor needs 
to be informed when another de- 
vice wants control. That task is 
taken care of by the BUSRQ (BUS 
ReQest) input. A device that needs 
control of the bus sends a low to 
that pin. When that signal is re- 
ceived by the Z80, two things hap- 
pen in sequence. First, both buses 
are tri -stated (placed at a high im- 
pedance) so that other devices can 
access them. Second, the Z80 lets 
all the interfaced devices know 
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Schematic by Diehl Engineering 

I 

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 turns it on ? 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 0103 were to become shorted E to C? 
(6) What purpose does Z115 serve ? 

(7) What would happen if D114 became shorted ? 

(8) What purpose does C126 serve ? What will happen if C126 
becomes open ? 

(9) Is the winding between terminals 3 and 4 of the flyback a primary 
or a secondary winding ? 

(10) What purpose does C117 serve ? Exactly what does it do, and 
exactly how does it do it ? 

(11) Exactly what do resistors R113, 114, 115, 116, and 117 do ? 
What happens if they change value ? 

(12) What occurs that causes this circuit to produce an initial start up 
pulse ? 

(13) Why does this entire circuit become shorted and begin to destroy 
horiz output transistors if the regulator SCR becomes shorted ? 

(14) There is exactly one safe and practical method of circumventing 
this LV regulator circuit for test purposes. This technique does 
not involve a variac. Instead, you must disconnect one wire then 
connect a jumper wire from terminal #4 directly to 
Which wire do you disconnect and where do you connect the 
other end of your jumper wire ? 

(15) If SCR100 is shorted, this circuit will still "eat" horiz output tran- 
sistors even if you are using a variac. Why ? 

(16) Why does this circuit use a floating ground ? 

We publish a monthly magazine called the Technician / Shop Owners 
Newsletter. Each month we take a.popular circuit and absolutely 
diasect it. 

Using color coded pictorial schematics such as the one above, we 
"map out" every action in the overall sequence of events that must 
take place during each and every cycle. 

Beginning with the very first "action" in the sequence (which just 
happens to be depicted in the above schematic) we explain exactly 
what is taking place. We then explain the function of every component 
in that portion of the circuit. After explaining the function of each com- 
ponent, we show you how to troubleshoot that particular "action" or 
function. 

After reading our newsletter on this circuit, you could answer all of the 
above questions as fast as anyone could ask them. In fact, you will 
then know everything there is to know about this circuit. Including how 
to troubleshoot it ! ! 

Regardless of whether you work on TV séts, stereos, radios or 
computers, just having the ability to "diasect" an electronic circuit 
(any circuit) is worth a fortune. In reality, "diasecting" is exactly what 
our newsletter is designed to teach you. 

Because of the manner in which our newsletter is written, the subject 
matter that is gained from each monthly issue is so extremely broad 
that it will "spill over" into your everyday troubleshooting routine, and 
be applied to totally unrelated circuits. 

Each monthly issue sells for only $995, 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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Versatile Lab 
Power Supply 

MODEL 3002A 

0-30 VDC at 0-2A Excellent Regulation 
Ripple & Noise - 500 uV RMS Built-in 

Short -Circuit and Overland Protection 

Model 3002A features continuously adjustable 

current limiting and precision constant 
voltage/constant current operation with 
"automatic crossover." This lab -grade unit can 

also be used as a current regulated power 
source. Options: 10 -Turn Voltage and Current 

Controls, $25.00 ea. 

DISTRIBUTOR INQUIRIES INVITED 

DOMESTIC & FOREIGN 

% ELECTRO INDUSTRIES 
4201 W. Irving Pk., Chicago, IL 60641 

312/736-0999 
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Call or Write 
JAN CRYSTALS 

P.O. Box 06017 
Fort Myers 

FL 33906-6017 
(813) 936-2397 

that the buses are available by 
placing a low on the BUSAK (BUS Ac 
Knowledge) output. The buses 
stay tristated as long as there is a 

low on the BUSRQ input. 

Memory -control signals 
The most complex signals on 

the Z80 are those controlling exter- 
nal memory. Whenever the Z80 
wants to access that memory, it 
puts a low on pin 19, the MREQ 

(Memory REQuest) line. That sig- 
nal tells the rest of the circuit to 
release the data and address buses 
because the CPU wants to do 
something with external memory. 
Whether it's a read or a write de- 
pends on the signals found on 
pins 21 and 22, the RD (ReaD) and 
wR (WRite) signals. 

When the Z80 wants to read the 
contents of a particular memory 
location, it puts lows on the MREQ 

and ¡ lines. That informs the rest 
of the circuit that the CPU is going 
to do a read. Likewise, it should 
come as no great surprise to learn 
that when the Z80 wants to do a 
write, it put lows on the MREQ and 
vvR lines. Of course, the Z80 reads 
and writes data only after giving 
the address bus time to stabilize. 

MREQ is similar to signals we've 
generated in circuits that we've de- 
signed in previous columns. In 
both the keyboard encoder and 
the memory -demonstrator we 
generated signals that were used 
to enable various circuit elements 
at different times. Well, MREQ is 
just such a signal. When you dis- 
sect Z80 circuits, you'll always find 
that the MREQ line is tied, either 
directly or through some other cir- 
cuitry, to the enable lines of exter- 
nal memory. Once the memory is 
enabled, the We or wR lines is used 
to prepare memory for a read or 
write. 

The last line associated with 
memory is the RFSH (ReFreSH) line 
at pin 28. When we were discuss- 
ing dynamic RAM a few months 
ago, I told you that even though 
refresh can be a pain in the neck, 
there are LSI IC's that ease a great 
deal of that pain. Well, the Z80 also 
has built-in circuitry that makes 
the job easier. 

In order to refresh most dynam- 
ic RAM, you can periodically read 
the contents of each cell out and 
write it back in. However, there's a 

simpler way; as you'll remember 
from previous discussions, read- 
ing any one memory cell causes all 
cells in that entire row to be re- 
freshed. Also, a row can be re- 
freshed by simply addressing one 
of the cells in the row. So the re- 
fresh hassle would be simpler if we 
had a circuit that would increment 
an address counter. We would use 
that counter to address successive 
rows in the memory array automat- 
ically. And that's exactly what the 
Z80's R register does for us. 

In order to understand how it 
works, let's digress for a moment 
and talk about how the Z80 pro- 
cesses the instructions you give it 
in a program. The first thing the 
Z80 does as it prepares for each 
new instruction is to fetch that in- 
struction from memory. After the 
instruction has been fetched, the 
CPU spends some time decoding 
the instruction, and the outcome 
of that determines what the CPU 
will do next. So immediately after 
every instruction -fetch, the Z80 is 
busy internally and has no need 
for the address and data buses. 

Once the instruction fetch is 
complete, the Z80 does four 
things in sequence. First it incre- 
ments the R register, and then it 
places the contents of that register 
on the lower seven bits of the ad- 
dress bus. Next, it brings the MREQ 
and RFSH lines low. At that point 
the contents of the R register have 
stabilized, and may be used by ex- 
ternal circuitry. Then it's up to that 
circuitry to use those signals to re- 
fresh dynamic RAM. 

Other control signals 
Of the control signals left, the 

only one that really interests us at 
the moment is RESET. Undoubtedly 
you've seen that kind of signal be- 
fore. With the Z80, bringing that 
pin low causes all bus and control 
lines to go into a high -impedance 
state; further, the program coun- 
ter and R register are set to zero, 
and, in general, the CPU is 
brought to a very -well-defined 
state so that the software will be 
able to build on that. 

Fortunately the Z80 is more diffi- 
cult to write about than it is to use. 
Next month we'll find out how to 
talk to the Z80, and actually build a 

bare bones system-expandable, 
of course. R -E 
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Do police cars roar across your living room 
and bullets ricochet off the walls 

when you watch TV? 

Have you ever noticed 
in movie theaters how life- 
like, and three-dimen- 
sional the sound is? Space 
ships and jet fighters 
streak overhead and dis- 
appear behind you. Ball 
games and auto races 
engulf you with the roar 
of engines circling the room, 
with crowds yelling over your 
shoulder. Concerts and movies 
take on a complete three-dimen- 
sional effect. 

The theater systems to create this effect 
cost thousands of dollars. However, you 
can have this same sound for a lot less, 
and in your own living room! You and 
your friends can enjoy it any time. 
Imagine having the very best front row 
seats in town! 

IT'S CALLED SURROUND SOUND 

When stereo movies 
are made, three mi- 
crophones are used 
instead of the normal 
two. The sound from 
the rear microphone 
is encoded and split onto the left and 
right front channels. There it stays com- 
pletely unheard and unnoticed, unless it 
is decoded. 

The movie theaters use a decoder to 
decode the third channel, which is then 
routed through an amplifier and then to 
speakers in the rear of the theater. These 
surround channels are actually recorded 
on almost all movies that indicate they 
are Dolby® Stereo* 

o 

THE OMNI-PLEXERT" 

When you listen to FM stereo simulcast, 
a stereo VCR, or broadcast stereo TV, 
the third channel is there. All you have 
to do to hear it is decode it with the 
Omni-Plexerr" The Omni-PlexerT" is 
designed to hook to any stereo amplifier, 
FM receiver, or stereo TV...regardless of 
age or model. The Omni-PlexerT" even 
has its own built-in amplifier for the rear 
channels, so all you have to do is plug 
it in and enjoy. That's right! The sur- 
round decoder and rear channel ampli- 
fier in one neat well-built instrument. 

OMNI-PLEXER 
NEAP CHANNEL DECODER 

rAMI' Í 

P:WEH--, 

TA -1001 

You will hear the rear channel and the 
difference immediately. Push your mono- 
stereo button on your stereo, and when 
you switch to mono the rear channel dis- 
appears, and then comes back when you 
switch back to stereo. 

THE ADVANTAGES 

Omni-PlexerT" even works with regular 
stereo FM, digital discs, stereo tapes, and 
records. When there is no surround 
channel present, the Omni-PlexerN auto- 
matically senses rear channel sounds that 
are picked up by the regular left and right 
stereo microphones and develops its own 
rear channels that create the 3D sur- 
round effect. 

The level controls on the Omni- 
PlexerT" allow easy adjustment so the rear 
channels won't blast you out of the 
room, like four speakers will when they 
don't have front to rear adjustment. In 
fact, once the Omni-Plexer" is set up and 
adjusted, it automatically tracks and is 
controlled by the main volume on the 
stereo or TV. This is great if you have 
remote volume control, or plan on 
acquiring it. 

THE HOOK-UP 

The Omni-Plexer" simply connects to 
the front channel speakers on your stereo 
system, and to two speakers located in 
the rear or side of the room. The rear 
speaker size is not important, and doesn't 
have to be the same as your front speak- 
ers. If you already have 
four speakers connected 

-5 
o Q - 

to your stereo, then 
just plug the Omni- 
Plexert between the 
front and rear speakers. 

I TA -1001 I 

I L->. 

MADE IN 
* AMERICA 

The TA -1001 Omni- 
Plexer'" is designed 
and manufactured 

here in the U.S. by 
the company that 

invented Good TV 
Listening 12 years ago. 

We have trained personnel to answer 
your questions intelligently, and to 
promptly handle your order. If the 
TA -1001 Omni-PlexerT" ever needs serv- 
ice, our technicians will repair it quickly 

and correctly. 
The TA -1001 Omni- 
PlexerT" comes com- 

plete with cables, 
instructions, and our 

HELPline phone 
number. 

High tech design replaces 
hundreds of parts with 
integrated circuits. 

*Dolby® is a registered trademark of Dolby 
Laboratories, Inc. r 
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TRY THE OMNI-PLEXERT" 
AT NO RISK 
Take the first 30 days with Omni-PlexerT" 
as a test. If you're not completely satisfied, 
return it for a complete refund and your 
mailing costs. You can't lose. 
Omni-PlexerT" is also backed with a two- 
year warranty on parts and labor. 

Omni-Plexer" TA -1001, $129.95 plus $4.50 
postage and handling. TA -1001 with 
speakers, $229.95 plus $9.00 postage and 
handling. 

TOLL FREE 1.800.251.8608 
In Tennessee call 1.615-381-9001 
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24 HOURS 

Moste Cord AMERICAN 
EXPRESS 

DINERS 
CLUB 

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

REIOADEt 
NATIONAL CORPORATION 
Department 212 
Highway 99 East P.O. Box 1316 
Columbia, TN 38402 

Add surround sound to your TV and stereo system 
with the incredible OMNI-PLEXERTM 
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Contains an encapsulated so- 
lar cell with light intensifier, 
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and its applications. See how 
light can beefficientlyconven- 
ed into electrical energy! 
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Checker 
The very latest -and the very best- 
digital multlmeter.And multi Is the 
word Not just the usual voltage, 
current and resistance ranges - 

though Irs certainty got those -It 
also checks capacitor 2 ranges, 
up to a whopping 20uF PLUS 

transistors and dlode&And even 
more, it actually measures 
transistor gain -Ideal for matching 
transistors in audio circuits and 
It's got an audible continuity 
checker. 
Plus other features -such as 
automatic zero of at range.high 
surge voltage protectlon,auto- 
matic over -range Indicator,hlgtt 
current measurement(10AC&DC) 
etc etc. 
Cat 0.1500 $ 

will even 
measure gain 
on transistors 

Magazine File 
A magazine binder, Ideal for any 
magazine that covert 2 Issues 
In one year. Hard spine with 
metal rods for placement of 
the magazines cat 13.4045 

VALUE $496 

Not just another Transistor 
Tester! This one tests the 
lot! Ideal for the beginner 
-and serviceman alike, or ln 
schools. Battery operated 
and supplied with one of 
our new 2" panel meters in 
a deluxe 'Speedy' box. 
Requires 9V battery Cot S- 

3006 750 extra.Cat K-3052 

Professional quality black 
instrument case fits stan- 
dard 19" racks, overall 
they're 1 6.75" x 9.8" a 

5.5". Supplied flat, ass- 
embly takes just a couple of 
minutes. Heavy gauge 
(0.1 2") front panel; top and 
bottom pre -punched for 
ventilation. Cat N-2481 

0'42995 
Small 
Jumper 
Lead Set le,;1 
Makes breadboard- 
ing easy! 10 15" 
leads, with alligator $ 200 
clips at each end. 5 it 
different colors. i Cat W-4 5 7 0 

Medium 
Lead Set 
4 x 30" leads feted 
with large insulated 
alligator clips at each 
end. Four different 
colors. Cat W-4571 

Over 4 years in preparation this 
encyclopedia has been metic- 
ulously researched. To ensure its 
excellence it was carefully review- 
ed Et approved by a select editorial 
board comprised of 20 disting- 
uished electronics professionals. 
Over 3000 separate articles deal 
with many more thousands of 
terms Et applications. Each article 
Is fully illustrated Et includes all 
relevant formulas, charts Et tables. 
From basic electronic terms to 
state -of -art digital electronics 
theory -from micros Et laser tech- 
nology to amateur radio b satellite 
W. Cat B-4005 

Wig opt, 
55995 e21,7 50 

Amazing 
Whistle Switch 
Remotely operate lights Ns et, o et 
out leaving your resting place Suns eau it 
nient tin to 400 Watts 

ONLY r 
$1995 

Cat P-5590 

\need: 

k wrbiock 
Power Meter 
Incredibly popular with the keen 
amateur. Uses Directional Coupler 
and Through Line principles for 
minimum loss, covers 3 to 200 MHz 
(guaranteed!) end suits both 50 Et 
75 ohm lines. PL259 Connections. 

Cato -1340 

88995 

www.americanradiohistory.com



things to happen to 
US this year is the 
Smith Electronics. 
August 1985 

CRAZYPR/lk'5 
e Q AUTYOSreeeeneeleE s 

DSE 2840 $ 
Primary: 117V. 60Hr 

Secondary Voltage: 4.5.4.5V 
Secondary Current: 150mA IO up S2 25 eo 

Terminations Flying Leads 
Cat M-2840 

DSE 2851 V 
Primary: 117V.80Hr 

Secondary Voltage: 6.3-0-6.3V 
Secondary Current: 150m4 

Terminations, Flying Leeds 
gCat M-2851 

DSE 2155 pA 
/KL4Ta 

50 

Primary: 117V, BONS 
Secondary Voltage: 8.3, 7.5, 8.5. 

6 
Secondary Current 1 Amp 

Terminations: Flying Leads 
Cat M-2155 

9. 12 15V 

50 

10upSS.SOb 

DSE 6672 
Primary: 

Tapped Secondary 
Vohages: 

Secondary Current: 
Termination: 
Cat M-8672 

_ (7_. 

100 WattAmp Module 

117V, AC 
15. 17.5, 20. 24 
27.5. 30 wits 
1 Amp 

it opts.%w Solder Lugs 

95 

Mini 
Breadboard 
3" x 2.4" x 3" one.plece 
board w1111 58 groups ol5 
connected terminals and 
4 bus snesol25oonnected 
terminals 

All terminals are alpha- 
numerical coded so you 
conremernber what you 
connect to what. Com- 
plete with self-adhesive 
pod so a won't slide a- 
round the table. 
Cat a-4614 

10 up $4.50 ea 

Midi 
Breadboard 

$995 
Car P-4615 

10up5895ea 

A mosche 7" it 2 7" 03" board 
which can be spilt Into three 
partator convenience. Similar 
to the Mini Board with alpha. 
numeric coding and oäheeve 
back but this one has 128 
groups of 5 connected terms 
nags plus 8 bus lines of 25 
connected terminals AND you 
get the large work sheet pod 

a well 

ÁZ/ 

Cat P.4616 

$1995 
Maxi Breadboard 
8" x 6" s 8" one piece board with 256 
connected terminals, 3 binding posh 
and 18 x 14 pin IC capacity- Ideal for 
schools 

ola W G457 
ueeleat 54 
6stepsay $95 %} 

14, Geiger grplete 
c 

o- 

,>a11 - 4l/E./ 
100 wattsRMS: 5kh'zat 10OdBsignal tonoiseratio. 
the ultimate in simplicity; even the power transistors 

mount on the PCB. PCB heatsink bracket is supplied 
Hason-boardfuseprotection input sensitivity: 1V 
Use with K-3468 power supply. Ideal for the home 

constructor or technician who wants to roll his own' 
amplifier system for the home or professional use. 
Cat K-3442 +7 9s 

VAlleetae 
Heatshrink Tubing 

cr 

25/4,z3: 1 Counter 
Sensitive to a broad spectrum 
range of ionizing radiation in- 
cluding alpha, beta, gamma 
and x-rays. Switching range- 
0.5R/hr to 50 mR/hr. Extra 
long battery life. Complete with 
operating manual. This is an 
accurate scientific instrument 
at en affordable price. 
Cat 0-1000 

Spaghetti 
Pack 

30 lengths of assorted 
colors end diameters 
leach length being more 
than 6") that totals over 

1 5' of spaghetti. 
Cat W-4040 

Supplied as a pack of 
various lengths and sizes 
and includes {internal dia- 
ler) 
On application of heat 
from a soldering iron or 
hair dryer will shrink up 
to 50% of original size. 

sAicioag 

0NY 
95 

Cat W-4061 

Jumbo Pack sr, 
For those long jobs. Con- 
tains 4 sizes: Clear .6 
Blue .4". Yellow .3". 
White .2". each 3.3' long. 
Fantastic value) 

"199 

Cat 7.4617 

$2995 
Super Breadboard 
Fontastic 27 x 14 pin IC capacity makes It 
great for e a o labs and the serious elect- 
ronic enthusiast ' 

Supplied with 4 binding posts and a wtrop- 
ping 242011e points to give amazing verso - 
11111y 

We've seen similar boards selling for 70% 
more arat because we buy directfrom Ire 
manufacturer. we don't think you'll ever be 
able to beat mis value. 

A9Ae 77.3r l 
AM/FM Telephone! 
Radio/Clock & Cassette 
This superbly styled communication center 
combines 5 of the most popular appliances 
we use every day. The hands -free phone is a 
feature that enables you to either leave the 
handset on the unit to act as a loud speaking 
telephone or to pick up the handset for 
private converation. The radio has an auto- 
matic mute facility so as soon as a call comes 
through, the radio volume is immediately 
reduced to an undisturbing level. 
Cat F-5200 

$99 

VHF Marine Transceiver 

essr. - 

Wi1NNA 

The 
onfidentia 
Frequen 

Has 
them Cl sf stabons 

s 
all 

legitlne'w mrh Nbrid. °that 
fro ed 

f°rcas,ti cfandeamazing bopk 
iM.st %ouowB athoú 

°rworkerons. 

Cat gÿszan abao u7J Mf/S7c 
9a6 

eNLys 1395 

Comes lyfa obuilt our transceiversor ishas been engineered to go ta see. 
Coand it so there end r 

receiver 
chats to made 

and it covers 45 transmit channels end 55 receiver channels, all you 
will need for communication in American waters. Punchy 25 watts of s' 9900 output power with low power 1W ewitchable to conserve battery 
power. Complete with well mounting brackets, microphone, power Cat D-1401 
cable and full easy -to -follow instructions. 

Swordfish Antenna S1(4L 
Made of tough, resilient fiberglass, this half -wave antenna doesn't .39.6 need a metal 'ground plane': you can use it on grp, cement wooden. 
steel - or any type of hull. And it comes with our deluxe 'any -which- Cat D -4O71 
way' base which mounts perfectly on any angle. It has a quick release 
lever to lower the antenna for bridges. trees, marinas, low flying 
aircraft, etc. Complete with base, co -ax cable end tuning box. 

1-800-332 5373 
www.americanradiohistory.com
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Electronics for 
Model Railways 
Now railway modellers 
can achieve a great de- 
gree of realism on their 
layouts. Level crossing 
flashing unit, scale fluo- 
rescent lamps, street 
signs. Devices to build. 
Cat B-3633 

awzy:33o 

Understanding 
DC Power 
Supplies 
An Australian written and 
published book -intend- 
ed for tech students in 
electronics/electrical en- 
gineering fields, but has 
a mine of information for 
the hobbyist too. Covers 
everything from intro- 
duction to rectifiers to 
switch mode supplies. 
Cat B-3623 

The Laser 
Experimenter's 
Handbook 
A hands-on guide to un- 
derstanding and applying 
modern laser and laser 
technology. Gives all the 
background and theory 
needed to build actual 
working lasers, including 
actual projects complete 
with data. plans. and op- 
erational w -tos. Cat B - 

Cat B-3900 

akey 

40r 
WAYI 

Pocket Corn II 
This is THE transceiver for aspir- 
ing James or Dick Tracys in our 
community. Full 2 -way transmis- 
sion and a size that fits secretly 
into your pocket A great gift for 

any child. Cat ä110t 

s1695 ,Q A 

PAIR YASE 1f - Signal 
Injector 

0 
One of the handiest de- 
vices to have in your tool 
box. Check out both audio 
and RF circuits (harmo- 
nics extend to many MHz) 
simply and easily. Often 
the quickest method of 
fault finding (and one of 
the cheapest!) Self con- 
tained. with probe and 
earth clip. Cat 0-1270 

UK,, LED 
YO Tacho 
Don't spend a fortune buying a tachometer - 
build your own and save! Displays engine 
speed in an analog form in an illuminated 
row of LED's. Instructions included- a great 
kitl Cat K-3240 * 

Au/ 19" 
V 

The Dick Smith 

Q1140 MULTIMETER 
Almost a complete test bench in one package- no 
wonder it's our best selling multimeter! With 
100.000 ohm per volt sensitivity and ranges to 
cover every test set-up, this outstanding meter is 

all the hobbyist will ever need! Measures transist- 
ors Ico and Hfe for both NPN and PN P (also good 
for diode testing) and has an inbuilt transistor 
oscillator for capacitance measurement. 
Cat 0.1140 

9650 

RF Probe 
Extend the useful range of your multi - 
Meter way up into the RF range with this I 

neat probe. Frequency response is l50Khz 
to 30MHz (ref. 500KHz) Comes equipped 
with ! banana plugs for direct multi - 
meter connection. Ideal for use with 
most multimeters. 

Vieta- Ca 
41 

495 

vF Have you priced a built up 
wattmeter lately? Just re- 
leased Lid Featuring shipline circuitry. Ád/I th15 kit Is easy to build & use. K Specifications 

N, 

AR!N Rsd eecs 

ro 
AbOv 0*,e MZo °d°r ee aow. 

ónC-°eOruze"be°hes 

.e 
DIRECTMTY: 

735 
INSERTION LOSS 
FREQUENCY RE - MN. SPONSE: 
usable over 
tea range 
MAX POWER 

Cat K-6312 

mtsbeoeokeso d "":,, me t>Ice.c 

,pm° l lnlo °,nNond 5 er°Hptl 
/r//' '*,,,,:;-°-°b95 

Mte 

Y . 

P 

Ñ0 /F:RE- f 
Stereo Simulator 

Wish those old video movies had 
modern stereo sound? This low 
cost gadget turns almost any 
mono signal into amazingly good 
synthetic stereo! 

Cat K-3421814" 
V 

a. 

4 

20db 
-0.3db 

(narrow 
bang 
400-520 
MHz 
100 watts 

95 
SEE AUG. 

coleteg REVIEW 

W/11 / 73's 

BWG 

Transistor 
assisted 
Ignition 

Now gives even better performance than be- 
fore with circuit mods enabling high efficiency 
& stability. plus special radial fin design heat - 
sink and die-cast box to get rid of that unwant- 
ed heat. Ideal for use in all conventional ignition 
vehicles (doesn't work real well on diesels!) Cat 
Cat K-3301** 

a 
ORDER TOLL FREE 1-800-332 5373 

www.americanradiohistory.com



C TEST 
Clip Leads 

Gre (oror working with 
orients 

i 
eny other uomp. 

IC test Clips 
Withinsulate'. leted 

e anana 

on one end, 
Leaves hands 

on the 
free while measuring 
ra W-45 09 

ECON'OrypM4YY 

Set 
Ideal for the hobbyist! This lead set ill ha lyou should need for- any of the 

workshop 
toolbox. Screw in and you will see thatf ìs try 

lrs y y 
Plugs ,5-r. 

makes pnuality set at a Once that 
Cat W-4526 of the best in town, 

$995 

Universal 
Test Lead Set 
The ultimate test lead set for the 
professional! Superb quality coiled 
test leads for ease and conven- 
ience. 1 8 different adaptor probes 
and plugs. Multi -way test leads 
makes it simple to carry out any 
test you desire. Screw in connector 
ends make this suitable for any 
meter. Cat W -45280fí, / 

$1 295 
epee 

I 

figree 
ppeaeili 

95e 

Cat 9-1440 

Beautifully made We believe this multimeter must 
be the best value available in America. President 
Ike Insisted that we Mad a good quality LCD multi - 
meter that would sell for less than $30.00. We worked at it for 3 months and found one! 

SPECIFICATIONS 
DC Volage - 0-2-20-200-100 volts 

, / 1 
AC Voltage - 0-200-500 volts (RMS) a 
DC Current - 0-2-20-200 mA 

VA 
Resistance- 0-2K-20K-200K-2MEG Ohm; 
200 hour battery life. Full overload protection and 
diode check function. Low low price and guaranteed. 

pr`50;t590 CAR ALARM `(t One of the most sophisticated, yet simple alarms 
ve around. It uses a triggering technique which makes 

it less prone to false alarms - a common problem 
with many car alarms. yet it will sense a voltage 
drop anywhere in the electrical system. for example. 
when a door is opened, or a jumper lead is applied 
to the starter. etc. It is housed in a virtually waterproof 
die-cast case to minimise ingress of moisture or fumes. and all connections are made to the terminal 
strip for ea s installation and removal. 

ry. 
fry_ 

Ignition 
Killer 

Ingenious but simplecir- 
cuit based on a 555 timer 
that literally kills your car 
ignition and then re -sets 
itself, making the thief 
think something is wrong 
with the engine. The theo- 
ry is he'll then go and 
pinch someone else's car 
instead. Cat K-3255 
Cat K-3255** 

Microwave 
Leakage 
Detector 
Microwave ovens are tanlastic - but are they completely 
sate? Yours could be leaking dangerous radiation, Check e 

Out wth Ma handy meter. No batteries recuued. 

411 
Cat K3095fr $95 Vr! 

ekilvA. 

For 

IC 
R g li htweight 
UHF/2m beams, 

TV & FM antennas 
Why spend $$S more on a heavy -weight rotator 
when all you're turning is a small beam? Our 
fully automatic rotator is no slouch! With 
50kg vertical loading plus wind load of 0.25 
sq meters , it's ready for most TV, FM and 
VHF/UHF antennas. And the great news is it 
requires only a lightweight 3 core cable 
(very economical!) 

y69 
Cat D-5003 

H/DUTY 
ROTATOR 
With a vertical load of opto 250kg 
and a wind load of 0.4 square 
meters, our new high load rotator 
is ideal for VHF beams, many HF 
beams and virtually all TV antennas. 
And best of all, unlike previous 
rotators, it requires lust three con- 
ductors between the control unit 
and rotator - save $$S on long 
cable runs. 
Supplied complete with mast 
clamps and control unit, ready to 
mount on a flat tower plate. Cat D - 
Cat D-5005 

Top value 

LAMP LOAD 
euln into PL255 plug - meal 
for z7Mna testing. Lights up 

carrier,on so shave 
modulation Rated at 5W. 

Cat 0,024 $295 

100W LOAD 
Hen power for amateur 

sunaceMfe 
etc Large' 

pace a lo meaipate 
huge Ounts of heel. 100W 
Conti uoW rated 

Cat D -Tutu $2950 

0.1 mA 0-20V DC 
(200 ohms) (1k ohms/M 
Cat 0-2010 Cat 0-2040 

) 

Edo 1r.T 395 
pHr 
Cat 0-2j10 10 

umPoAed 

As used In many . etc. 

cassettes, 
emplit with 

Graduated 
1 to t0 

batterychecke 
trc01e seze 

thhe5 ain Ä ait is ideal lot a 

fine level 1u,etm meter, 

tev 61Mß 

Digital ¡g ¡ t ¡ Trainer 

S 

For 
dboarding 

Digital circuits, 
Flip. 

flops 
counfers 

e 

$decors"rultlPlXnHsequenóydLo9cnÓDPl 

emry devices AC 

registers, 

DC 72)PowerswhACodror/bdttery.SV 
x4: (3 Pulse 

bounce 

free push buttons;Logic logic level: 

tV70rAsoé&2Ob eddbaard. 
1580 

interconnected 
points: 

LED 

PIdY 

eight 
LED 

kéese1ct; kHzPOWr supply 
to 

is- 
1 

10-40k 
sui 

/10 
aí 

$ 

Standard 
Panel Meters 

A high quality range of moving coil meters, with full scale 
accuracy better than 2%. Pre -calibrated in 5 popular 
varieties; easily adapted to suit virtually any requirement 
with shunts and multipliers. 

Dimensions: Mounting: 
Scale area - 2.3" x 1.2" Hole Required - 1.75" 
Overall - 2.3" a 2" Bolt holes: 1.5" square 

0-50uA 0-5A 0-20A 
ONLY (3500 ohms) (0.03 ohms (0.007 ohms 

Cat x2020 shunt) shunt) 
Cat 0.2030 Cat O-2035 

95 -2o-+3VU $ 
(1.228V/Od8) 8O 
Cat 0-2050 10 up 56.95 ea 

Large Panel Meters 
In two ranges - 10OuA 8 1 mA 
Larger style for larger protects. 
Size is 4" x 3.25" , scale size 4" 
x 2' 

O-1 mA 0-100uA 
(200 ohms) (3500 ohms) 
Cat x-2060 sat a-2070 

$1 1 95 
10up510.95ea 

Moving 
Iron Range 

Rugged and accurate AC/DC 
metres ideal for power supplies 
etc. Oval style meter, size app 
2" wide x 2.3" high . 

0-10A 
(AC & DC) $ 

Cat 0.2090 

0-20V 
(AC 8 DC) 

Cat 0-2080 

95 
ea. 

10 up $6.95 ea 

DICKWSMIT 

95 

Sro 
,\..\. 

STORES AT: te. 
BERKELEY: 2474 Shattuck Ave., Ph:(415) 486 0755 Pt 

HREDWOOD CITY: 390 Convention Way, Ph:(415) 368 8844 
SAN JOSE: 4980 Stevens Creek Blvd, Ph:(408) 241 2266 0...41122 V4 

STORE HOURS: 10am ópm EVERYDAY v p.G\ ti0k ELECIUROtIICS MAIL ORDERS: PO Box 8021, Redwood City, CA 94063 
HEAD OFFICE: vention Way, 

Redwood City, CA 94063 'f V9P ey0 

PLUS SHIPPING 
ORDER551.00 \C r y0`)0.G 

INCORPORATED IN THE STATE OF CALIFORNIA ' b. o 

((MIN $1 USA 

Of 

OFER 

TOTAL 

ORDER.01).7.OE_f 32íL S ORDER TOLL FREE TOTAL (MIN $310% O 
Py 

' OE 
1-800-332 5373 . .AK.'rG,G 

ENQUIRIES PHONE 12 HOURS A DAY! 
( ' a4Y) e 11 coJ S , (415) 36t 1066(6a -ópm Pacific time) C .d 51 ee des ' te . 

Quote our Visa/malforcard 0 or VVV Ad ¡ ' Q 
WHERE THE ELECTRONICS ENTHUSIAST IS #1 OVER 60 STORES IN 3 COUNTRIES 

www.americanradiohistory.com



DESIGNER'S 

NOTEBOOI( 
And the winner is... 

BACK IN AUGUST OF 1984, I CHALLENGED 

you to come up with an unusual 
one -gate circuit. At the time, I 

promised that the person who 
sent in the best one would be re- 
warded with a one-year subscrip- 
tion to Radio -Electronics. Well, 
response at first was quite disap- 
pointing, but after a gentle re- 
minder a few months later, some 
really good circuits began to come 
in. And now its time to announce 
the winner. 

Stan Barzee of Terreton, Idaho 
sent me the siren circuit shown in 
Fig. 1. It uses only a few compo- 
nents, and it is easy to build. In 
addition, the siren's sound can be 
customized by varying the values 
of several of the components. 

How it works 
When switch S1 is depressed, 

C2 begins charging through R2, 
and the gate starts oscillating. As 
charge builds up on C2, the fre- 
quency of the oscillator begins to 
increase, and does so until the ca- 
pacitor is fully charged. When S1 is 

released, C2 begins to discharge 
through R3, and the frequency of 
the oscillator begins to decrease. 
If the input to the gate at pin 1 were 
simply shorted to +5 volts, the cir- 
cuit would oscillate freely with no 
up-and-down effects. 

Probably the most interesting 
thing about the siren is that Stan is 

able to drive an eight -ohm speaker 
directly from a CMOS gate. That's 
something we're usually told not 
to do. It's the Schmitt trigger that 
gives us the added drive capability, 
and the hysteresis inherent in 
Schmitt -trigger gates is necessary 
for the circuit to oscillate. 

+6-12 VOLTS 

R2 

47K 
R4 
47052 .Z 

°S1° 

¡Cl 

WV 

C3--. 
1 

852 
SPEAKER 

1/4 4093 
1 

14 

C2 

'-.100µF 
R3 

T 100K - 
R 

Cl 500K 

' 

FIG. 1 

Here's how to vary the siren's 
sound. Increasing the value of R2 

will lengthen the rise time, and in- 
creasing the value of R3 will 
lengthen the decay time. Keep the 
value of R3 at least twice that of R2 

or the circuit may not oscillate at 
all. You can change the rise and fall 
times together by changing the 
value of C2. Increasing it will 
lengthen both times and decreas- 
ing it will shorten both. 

As the value of C2 increases, it 
takes longer and longer for 
enough charge to build up to get 
the circuit oscillating. With very 
large values of C2, that time could 
stretch out to ten or fifteen sec- 
onds, which may or may not be a 

drawback, depending on your ap- 
plication. 

Stan mentions that you can use a 

crystal microphone or earpiece in 
place of the speaker, R4 and C3. 
However, the best thing is to build 
the circuit as it's shown here first. 

ROBERT GROSSBLATT 

CIRCUITS EDITOR 

Once you've got it working, you 
can start experimenting with dif- 
ferent components for the effects 
you want. 

Thanks again Stan; you've won a 

one-year subscription to Radio - 
Electronics. I'll keep the contest 
going and occasionally publish 
some of the better circuits. Of 
course, every winner will get a free 
subscription and a chance to see 
his name in print. So once again 
I'm asking all of you out there to 
look through your design note- 
books and send in any clever little 
one -gate circuits. 

The rules are simple. You may 
use as many diodes, transistors, 
and passive components as you 
want, but the heart of the circuit 
has to be one simple gate. I've told 
everyone around here that you 
people are the smartest readers of 
this magazine-so let's see what 
you come up with. Don't let me 
down! R -E 

re - 

"It's not so bad, but ! could get the same 
effect with a synthesizer." 
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Where's Your ELECTRONICS Career Headed? 

The Move You Make Today Can Shape Your Future 
Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 
Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 
Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 

r 
Grantham College of Engineering Rio -85 

Free Details Available from: 
10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent -study program. 

Grantham College of Engineering Name Age 

10570 Humbolt Street Address 

Los Alamitos, California 90720 
City State Zip 

L 

1 
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COMMUNICATIONS 
CORNER 
Infrared communications 

ASK ANY TEN PEOPLE TO DEFINE "COM- 
munications" and you'll probably 
get 11 correct answers. Communi- 
cations is simply the way we con- 
vey information. (And everyone 
has his own specific needs when it 
comes to information.) 

Many can remember when com- 
munications meant things like ra- 
dio, telephone, teletype, tele- 
graph, etc. 

Somewhere along the way, the 
term communications came to 
mean almost anything. For exam- 
ple, no longer do we teach grade 
schoolers to read and write; in- 
stead, we teach them to communi- 
cate. And later, it's off to college 
where they study communica- 
tions: how to produce TV and ra- 
dio shows, and films, write scripts, 
edit films, and most important, 
criticize the work of others who 
show even less promise. 

I still believe communications 
has to have some element of mag- 
ic, and that it must do its thing in 
real time. Of course, the computer 
has added some truly magical 
quality to real-time communica- 
tions, but every once in a while we 
find that the latest breakthrough in 
the state-of-the-art is nothing 
more than an old idea resurrected 
from obscurity. 

Back in the golden age of elec- 
tronics projects, I, as did many 
others, experimented with in- 
frared devices. We made invisible 
light beams and detectors, which 
sounded a bell or alarm if some- 
one interrupted the beam. We 
even built projects that enabled us 
to talk on a beam of light. Later, we 
used LED's and solid-state infrared 

TRANSMITTER 

MICROPHONES 

detectors to once again talk via 
light beam (for a distance of about 
two feet). 

Two feet became five feet, then 
ten feet, and finally someone de- 
signed a gadget for connection to 
a TV or Hi-Fi that sent an invisible 
beam of sound across the room to 
headphones that had infrared de- 
tectors in each earpiece. The 
gadget worked, but was not cost- 
effective. 

However, as is common to our 
world, technology eventually re- 
duces the price of just about every- 
thing. While the Hi-Fi sound 
transmitted to a headphone by 
light beam wasn't a commercial 
success, the same idea is now 
being resurrected to provide per- 
sonal amplification in many the- 
aters-a way for the actors to 
communicate directly with indi- 
viduals in the audience. The old 
talk -on -a -light -beam construction 
project is now being used to bring 
real-time entertainment to the 
hard of hearing. 

How it works 
Figure 1 shows a block diagram 

of the talk -on -a -light -beam sys- 
tem. There's nothing spectacular 

FIG. I 

t J _ 

HERB FRIEDMAN, 
COMMUNICATIONS EDITOR 

RECEIVER 

IR DETECTOR HEADPHONES 

about the design. Other than sol- 
id-state circuits, which make the 
combined receiver and head- 
phone unusually light, it's the 
same old light beam project that 
we used to build for the science 
fair. 

What's different about the sys- 
tem is that it's almost interference 
free. It's even possible to place 
your fingers in front of the detec- 
tor and, if there is the slightest 
space between your fingers, the 
system still works. Because several 
transmitters are used to send the 
signal, the light beams strike the 
detector from every possible an- 
gle. A little energy manages to 
sneak past any opening, no matter 
how small. 

Microphones spread across the 
stage pick up the stage sounds 
(signals). The signals are mixed 
and fed to several transmitters 
mounted at the front of the theater 
on each side of the stage. One pair 
is mounted low for the orchestra 
and the other pair is mounted high 
for the balcony. The transmitter is 
really nothing more than a box 
containing an infrared emitter, a 

power supply for the infrared 
emitter, and a small audio power 
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You may not be able 
to solve the world's problems. 

But at least you can listen. 

SW OQU&I SUPERRETER001TEE 
RECEIVER NF-N600AM 

ANL 

/PT .ow 

RAND Mill 

T 

1- ON FAST 

a rig MIN 
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COMCUTET CONTROLEED TUNING SYSTEM 

geT1 ACGESS UUNFNO 

SW :ONE AUTO TUNING 

9 -RANSOM MEMORY PRESET 

TUNING 

Panasonic 

POWER 

=OFF SON 

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 
a clean, consistent signal. 

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

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

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

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

a 

Batteries not included. 

CIRCLE 266 ON FREE INFORMATION CARD Panasonic. 
just slightly ahead of our timer 
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amplifier that drives the infrared 
emitter. 

Whether the person seated in 
front of the user is small, large, 
wearing a hat, or has an over -done 
hair style makes no difference. If 
the beam from one transmitter is 

obstructed, the beam from an- 
other is there to take its place. In 
testing the system, we even turned 
around and faced the rear of the 
auditorium. As you might expect, 
the signal eventually dropped out, 
but we had good reception for bet- 
ter than 300 -degrees because the 
input signal originated from sever- 
al well -spaced transmitters. 

The receiver looks very much 
like the headphones you get on an 
airplane (with a transducer at the 
center from which "pipes" lead to 
each ear). But unlike the airplane 
headphones, the infrared head- 
phones have a small receiver at the 
center, and the pipes terminate in 
real sound transducers, like those 
used for cassette players. 

At the bottom of the receiver is a 

small rechargeable battery, abouti 
x 0.5 x 0.25 inches, that plugs 
into the receiver. It really hangs 
below the receiver so it can be sim- 
ply pulled out and plugged into 
any convenient outlet for recharg- 
ing. 

On the front of the receiver is a 

volume control, power switch, 
and an infrared detector, feeding 
what can easily be described as a 

high-fidelity amplifier and head- 
phone. And the sound quality is as 

good as the best of the Walkmen 
tape players. 

Infrared communications works 
very well over a relatively short, 
direct path. Because it's inherently 
a high-fidelity system (in the sense 
it can transmit a wide spectrum 
without special equalization), it's 
useful for much more than just 
wireless sound, as witnessed by 
TV remote controls. 

There is no reason why the two 
functions (control and sound) can- 
not be multiplexed on the same 
carrier beam. Just imagine an in- 
frared light -beam gizmo in the 
base of a communications micro- 
phone. The sound and control 
switching would go to the trans- 
ceiver without intervening wires 
to snag around the legs: Probably 
the safest way to operate a mobile 
radio short of parking. R -E 

Electronics Gíß=Gíß 9D2 

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

CIRCLE 269 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 1/4 mile 
range. Use with any FM radio. Complete kit 
only $29.95. Tax included. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 

CIRCLE 127 ON FREE INFORMATION CARD 

EPROM PROGRAMMERS & ERASERS. 
Self-contained stand-alone. Programs most 
5V EPROMs from 16K to 256K Parallel I/O 
port or RS -232 (optional). Standard with data 
entry keypad. Prices from $169.00. ERAS- 
ERS - erasers up to 9 chips in 15 min. Build -in 
electronic timer. Prices from $44.90. Most 
products are in stock. ANGO ELEC- 
TRONICS CORP. PO Box 112, Harrison, NJ 
07029. (201) 484-1115. 
CIRCLE 252 ON FREE INFORMATION CARD 

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. 
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. 

DELTAX DUAL TRACE OSCILLOSCOPES 
WITH PROBES DX5020 20MHz $379.95. 
Built in component tester 5MV to 20V/DIV 0.2 
microsec. to 0.5s/DIV. Risetime less than 
17ns one year limited warranty. Also available 
DX5035 35MHz $527.00 DX5045 45MHz 
$789.95 DX5015S 15MHZ A/C D/C $479.95. 
CA. residents add 6.5% tax. Shipping $8.50. 
Money orders, checks accepted. DELTAX 
DYNAMIC INC., 20955 E. Lycoming St., 
Walnut, Calif. 91789. Tel. (714) 594-7131. 
Telex: 503749 DELTAX. 
CIRCLE 255 ON FREE INFORMATION CARD 

TELTONE'S TRK-957 KIT makes bread- 
boarding a low -power, central -office quality 
DTMF detection system easy and inexpen- 
sive. The included M-957 receiver decodes 
12 or 16 digits and operates from 5 to 12V dc. 
Its sensitivity, wide dynamic range, noise im- 

munity and CMOS design are ideal for tele- 
phone switching, computer and remote - 
control applications. Now only $14.95. To 

order. call: TELTONE, 1-800-227-3800, ext. 
1130. 

CIRCLE 122 ON FREE INFORMATION CARD 
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Radio - 
Electronics Electronics BThIÜJD 

h MAGIC minion 
MFRARED DETECTOR 

1.1...r 

DANDY-DAPTER WiFREE INFRARED 
HAND UNIT TESTER-Uses All functions of 
your CRT Tester on all color CRT's. Never buy 
another Adaptor Socket for your Tester. Our 
3rd yr., Money Back Guarantee. Instructions,' 
set-up manual included, Check/MO/Visa/ 
MC/COD $63.95 ppd. 1-800-331-9658. DAN- 
DY MFG. CO., 2300 Gibson, Muskogee, OK 
74403. 
CIRCLE 284 ON FREE INFORMATION CARD 

CI 

MEGURO (JAPAN) 20MHZ OSCILLO- 
SCOPE $375.00 Dc -20 MHz. 5mv div, 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.O.D. 
charges. To order call collect: DIPLOMAT IN- 
TERNATIONAL, 2900 Townsgate Road, 
Suite 100, Westlake Village, CA 91361, 
(805) 495-8858. 

CIRCLE 264 ON FREE INFORMATION CARD 

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. AIS SATEL- 
LITE, P.O. Box 1226-E, Dublin, PA, 18917. 
1-800-643-2001 or 215-249-9411. 

CIRCLE 267 ON FREE INFORMATION CARD 

SINGLE AND DUAL TRACE Scopes, Ana- 
log and Digital Multimeters, Power Supplies, 
High Voltage and Low Cap. Probes 
RF and Sine/Square Wave Generators, Digi- 
tal Capacity Meters. EMCO ELECTRONICS, 
P.O. Box 327, Plainview, NY 11803. Send for 
your free catalog. 

CIRCLE 293 ON FREE INFORMATION CARD 

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 

ONE MAN CRT FACTORY, easy operation. 
Rebuild CRT's for tv's, bus. machines, 
monitors, scopes, etc. Color, b&w, 20mm, for- 
eign or domestic. 3 x 6 ft. space required. 
Profits??? Average CRT rebuilding costs- 
$5. Sell for $100 = $95 profit; x 5 CRT's = 
$475 daily; x 5 days = $2375 weekly profit. 
Higher profits overseas. Investigate this op- 
portunity today. We service the entire world 
Contact: CRT FACTORY, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 

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 

HOBBY KITS THE ERECTOR SET 8 of linear 
electronics. Modules from $4.95 to $49.95. 
Build basic circuits: 2 W audio amplifier 
(AFA -1, $4.95), tone decoder (PLL-1, $6.95), 
to more complex: VHF Converter (using 4 
modules, $27.80), QRP Transceiver (using 6 
modules as shown, $38.70), HF SSB Trans- 
ceiver (using 14 modules, $140.30). Add 
$2.50 for S&H. SEND $1.00 for diagrams, 
$5.00 for full manual. MORNING DIS- 
TRIBUTING CO., P.O. Box 717, Hialeah, FL 
33011 (305) 884-8686. 

CIRCLE 270 ON FREE INFORMATION CARD 
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ANTIODE 
RADIOS 
Common restoring problems-and 

WHILE SOME ANTIQUE RADIOS SUFFER 

from chassis problems, cabinet 
problems are actually more com- 
mon. So if you're going to take the 
antique -radio hobby seriously, 
and you don't want your electrical 
handiwork to go unnoticed, then 
cabinet repair must be in your bag 
of restoration tricks. If you've got 
your hands full just working on the 
chassis, cabinet work can be a 

good way of getting other family 
members involved. Just be sure to 
remember (and teach your family) 
the proper safety precautions. You 
already know that working on the 
chassis can be dangerous if you're 
not careful, but so can working on 
the cabinet. Make sure that gluing 
and sanding are done in a well - 
ventilated area, and that masks are 
worn. 

The first set we'll look at, which 
we'll call the "Antique Radio of the 
Month" is the Kennedy Model 20. 
That radio just needed a little 
woodworking to make it a hand- 
some addition to our collection. 
As with many antique radios, that 
set has a veneer finish. 

While a high -quality radio that 
has had very good care might 
sneak by with just a good polish- 
ing, that rarely happens. A large 
majority of antique radios have 
spent many years stored in un- 
favorable environments. So if your 
radio hasn't been one of the lucky 
ones, you'll have to learn how to 
replace some or all of the veneer. 

Veneer basics 
Veneer is available locally in 

many areas, or it may be pur- 
chased by mail. Regular veneers 

solutions! 

come in thicknesses between'/4o- 
inch and '/z -inch, and are made 
from about thirty different kinds of 
wood. Flexible veneer is suitable 
for many applications, especially 
curved surfaces. However, it is so 
thin (1/64 -inch) that it can't be but- 
ted up against a thicker piece with- 
out shimming or sanding. 

The best way to attach veneer to 
flat surfaces is with hot -melt glue. 
Spread the glue with a glue gun, 
seat the veneer, and then use an 
old electric clothes iron to re -melt 
the glue. You may have difficulty 

RICHARD D. FITCH 

using an iron on curved pieces. If 
you are unable to use an iron, 
you'll have to use wood glue or 
contact cement (which requires 
much patience and a steady hand). 

The Kennedy Model 20 
While I don't know the exact 

age of that classic floor radio, judg- 
ing by the cabinet and chassis I'd 
guess that it comes from about 
1928 or '29. I learned everything I 

know about the manufacturer 
from the owner's manual I got 
when I found the radio. (First time 
that ever happened!) Unfor- 
tunately, the "Colin B. Kennedy 
Corporation of South Bend, Indi- 
ana" is no longer in existance. The 
manual states that the company 
had seventeen years of experience 
building radios. That would date 
Kennedy's origin to the early 
1900's. 

The first thing I did to get that 
relic back into working condition 
was to fumigate it. Next I removed 
the damaged veneer. I tried to get 
it off in one piece, but as you can 
see in Fig. 1, I wasn't very suc- 
cessful. After all the veneer was 
removed, there was a gummy resi- 
due left on the cabinet. To ensure 
that the hot -melt glue would ad- 
here, the residue had to be 
scraped and sanded off. 

Because the veneer stock wasn't 
wide enough, two smaller pieces 
had to be butted together. The 
hard part about butting veneer is 

getting the edges to meet evenly. 
However, if you overlap the edges 
slightly and cut through both 
pieces at once, you can be sure 
that both pieces will join perfectly. 
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SEE YOUR DEALER TODAY 
An electric iron was used to re- 

melt the glue and press the veneer 
into place. It takes considerable 
heat to re -melt the glue through 
the veneer, so it's a good idea to 
place a thin sheet of aluminum be- 
tween the iron and the veneer so 
that glue soaking through the ve- 
neer won't gum up the iron. In any 
case, clamps must be used to hold 
the veneer flat until it cools. Once 
the veneer has been glued down, 
you can sand and stain it. 

Chassis repair 
When I first powered the 

Kennedy Model 20 up-after the 
usual safety inspection-it actually 
worked, but there was a loud, 
clashing noise. The chassis was 
still out of the cabinet, so I re- 
moved all the removable compo- 
nents and inspected them. Every- 
thing seemed OK. After reassem- 
bling the radio, the problem was 
gone. I wish all chassis problems 
were as easy to repair! 

Unlike the cabinet, there is little 
danger that the chassis will ever 
deteriorate. The Kennedy has one 
of the heaviest and most com- 
pletely shielded chassis I've ever 
seen. It is built from "16 -gauge, 
cold rolled, auto body steel," ac- 
cording to the owner's manual. It 
is plated, as are all of the shields. 
As you can see in Fig. 2, the bot- 
toms of the tube sockets are also 
shielded. In addition, the four 
gangs of the tuning capacitor each 
have separate shielded compart- 
ments. Clearly, the heavy brass 
plates of that capacitor were not 
meant to be bent. Another plate 
shields the bottom of the receiver. 

Technical specifications 
The Kennedy Model 20 has a 

tuning range of 200 to 500 meters 
(the AM broadcast band). The re- 
ceiver uses a 7 -tube circuit with 4 
tuned stages to cover that range. 
The tuned circuit is composed of a 

three -stage RF amplifier and a 

tuned detector. In addition, there 
is a two -stage audio amplifier that 
uses two UX245 or CX345 power 
tubes in a push-pull arrangement. 
Because of that design, the recep- 
tion is excellent. 

The Kennedy Model 20 even has 
an input for a phonograph. A little 
lever just above the power switch 
directs either the detected RF or 
the phonograph's output to the 
audio stage. 

The Arvin 444 
The Arvin 444 shown in Fig. 3 sat 

in my junk pile for a long time. I 

couldn't see how such a small ra- 
dio could have so much wrong 
with it. Two of the four tubes were 
missing, as were the knobs. The 
radio also had a bad filter capacitor 
and a torn speaker cone. With all 
the electronic problems, not to 
mention the fact that it had been 
brush -painted green, I decided to 
"file" this antique with the others 
that were too new, too far gone or, 
for some other reason, were not 
worth restoring. 

Then one day, when browsing 
through an antique shop, I saw an 
Arvin 444 with an ivory cabinet sit- 
ting on a velvet -covered table. It 
looked like the Hope diamond. 

The shop -keeper came over and 
said, "That's a rare little radio; it's 
the only one still in existence!" He 
then offered to sell it to me for $75. 
I didn't take it, but you can bet that 

FIG.3 

when I got back home I retrieved 
my little Arvin frorn the junk pile. It 
is now restored and has a perma- 
nent place in our collection, being 
"one of only two in existence!" R -E 

FROM 

firestik,.1 
ANTENNAS 
ACCESSORIES. 

HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

`Firestik'II 
GOLDEN SERIES 
BARE -HANDS TUNABLE 
"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 
MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'Flnenk' Antenna Company 
2614 East Adams/Phoenix, AZ 85034 

Name 

Street 

City 

State Zip 
Serving the CB and 

Communications Market Since 1962. 

5 -YEAR REPLACEMENT WARRANTY 
CIRCLE 100 ON FREE INFORMATION CARD 

Interest in New 
U.S. Savings Bonds 

is growing daily 
at Gilbarco 

in Greensboro. 

Mark W. Snowberger 
Vice President 
"Investing in savings 
bonds provides me 
with the benefits of 
market interest rates 
while, at the same 
time, it protects my 
investment against 
market declines by a 
minimum guaranteed 
yield. 

NEW 
VARIABLE RATE BONDS 

SMARTTO eärelz 

Evelyn Idol 
Set -Up Operator 
My husband and I plan 
to do a lot of traveling 
when we retire. U.S. 
Savings Bonds are an 
excellent way to save 
for these expenses. 
We are already making 
our plans to travel to 
Alaska. 

Director of Sales 
Department of the Treasury 
U.S. Savings Bonds Division 
Washington, D.C. 20226 
Yes, please send me Free information about the Payroll 
Savings Plan. 

Name 

Position 

Company 

Address 

City State Zip 
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STATE OF 
SOLID STATE 
Precision op -amps 

PRECISION OPERATIONAL AMPLIFIERS 
are the mainstay of medical and 
industrial instrumentation. Linear 
Technology Corporation recently 
introduced the LT1014 precision 
op -amp, which is the first im- 
proved replacement for such in- 
dustry -standard, 14 -pin quad op - 
amps as the LM324, LM348, OP -11 

and 4156. The LT1014's 50-µV offset 
voltage, 0.3-µV/°C drift, 0.15-nA 
offset current, open -loop gain of 8 
million, 117-dB common -mode re- 
jection ratio and 120-dB power - 
supply rejection ratio definitely 
place it in the precision class. 

The offset voltage of the LT1014 is 
so low that no offset adjustment 
terminals are provided on the IC. 
A new and improved output stage 
draws only 350 µA, can source or 
sink more than 20 mA, and still 
retains high voltage gain. 

Another member of the family, 
the LT1013, is the first improved di- 
rect replacement for industry - 
standard, 8 -pin dual packages 
such as the MC1458/1558, LM148 
and OP -221. The LT1013's specifica- 
tions are similar to, but slightly 
better than, the LT1014's. 

Both the LT1013 and the LT1014 
can be operated from a single 5 - 

volt supply. The common -mode 
input range includes ground, and 
the output can swing to within a 

few millivolts of ground. 
Crossover distortion, a charac- 
teristic of early single -supply de- 
signs, has been eliminated. Linear 
Technology gives complete speci- 
fications for both single -ended 5 - 

volt and ±15 -volt operation. 
Absolute maximum ratings are: 

supply voltage: ±22 volts, dif- 
ferential input voltage: ±30 volts, 

ROBERT F. SCOTT 
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+125°C for devices with the AM 
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FIG.1 

the Using the LT1013 and LT1014 
In earlier single -supply designs 

using such devices as the LM124, 
LM158, OP -20, and OP -221, if the 
input goes more than a few milli- 
volts below ground, two kinds of 
problems may occur, both of 
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EDITORIAL 
"Hackers are morons... 11 

Of you want to raise a furor, use the above sentence in the computer 
community. I did, in my August issue editorial. The mail and telephone calls 
are still coming in. Most of the people that contacted us are involved purely 
in the semantics. 'A hacker," said one, "is an experimenter that 'hacks away' 
at a computer to make it do something else." 

But even this man admitted a distaste for the guy who illegally burrows 
into another computer system, just to show that he was able to do it! And 
these very people call themselves hackers! 

I have no gripe with the guy who experiments with computers within the 
confines of his own realm. That's our reader! I'm down on the nut that thinks 
he deserves a medal for having broken into somebody else's computer 
system and loused things up just to show that he was able to . 

And that's what's called a "hacker" By the general computing community, 
and by those morons (see? I said it again!) themselves. 

The fact remains that a problem exists. A "hacker" is a thief, a criminal, 
who uses a computer to break into other computer systems where he has 
no business. This term is widely accepted throughout the computer 
industry. 

A "computer experimenter" is not a hacker. Many of the innovative 
practices in the computer industry are the result of the work of such 
experimenters. And from a selfish standpoint, it is the experimenter that 
ComputerDigest Magazine is dedicated to. 

Too many "computer experimenters" are fond of denegrating their work 
and/or hobby by calling themselves "hackers." This is a sad mistake, and I 

would urge that as a practice, it be halted. 
So if you are a computer hacker (in our terms of reference) and that 

editorial ofended you, I'm certain that this one will prove equally offensive. 
However, I'd recommend a few courses of action to you: 

Give up hacking and get into something a bit more useful-like stealing 
hubcaps. Do not send me any unsigned mail. If you don't have the guts to 
sign what you write and provide an address to which a reply can be sent, 
don't write at all. 

Just to make the point clearly, for once and all, a "hacker" spends his time 
trying to break into computers... Government computers, hospital 
computers, school computers, my computers, etc. and louse up the 
records. He doesn't do this by any clever, intelligent means, but rather by 
simple, dogged, repetitive (and very boring) trial and error. 

A computer experimenter on the other hand, is an intelligent, thinking 
individual who tries to improve his own computer or the state of the art 
technology in general. Whether he succeeds or fails is not important. The 
fact that he tries puts him in the same category as the great inventors of all 
time and we all owe him a debt of gratitude. The articles that you see in 
this magazine were written by computer experimenters. 

The hackers contribute nothing to the computer community or the 
community in general. They give us all a bad name. If they continue to 
flourish, you're going to see tighter controls on all of us. And Americans, 
being a freedom -loving people, don't want things like that to happen. 

There's a vast difference between the legitimate experimenter and the 
illegitimate hacker! 

Or maybe it's just a half -vast difference. 

Byron G. Wels 
Editor 
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LETTERS 

Complaint! 
I enjoyed your Editorial in the 

March Issue of ComputerDigest 
but if you think Instruction Manuals 
are bad, you ought to see some of 
the Service Manuals. It's really sad. 
It's no wonder people need so 
much help in getting things to 
work right. It's not restricted to 
computers, either. Our shop gets 
problems on car stereos and 
answering machines that could be 
straightened out with some 
simplified instructions.-P. B. Mann, 
Atlanta, GA. 

Thanks for the comments, P. B. 

Maybe by calling attention to this 
much -neglected area of 
technology, we'll start getting 
better instruction books from the 
manufacturers! 

New idea. 
Liked your Editorial on 

Computers and the CB Syndrome. 
But what about including the rising 
interest in amateur radio and the 
subsequent decline? I was 

impressed how amateurs did such 
a great job of research and 
development at a low cost. 

Also, I've developed a device 
that will greatly simplify learning 
electronics, and need professional 
marketing assistance. How can I 

get this?-Don L. Harbertson, 
Morgan, UT. 

Don, our prime interest, of 
course, is computers. We'll leave 
the amateur radio to those 
magazines that cater to that field. 
Of course, I agree wholeheartedly! 

Harder and harder 
Kids today have it rough. There 

is so much more to learn, yet the 
time to learn (and teach) has not 
been extended. Invention is also a 

closed field, for it takes 
megabucks to do research which 
shuts out the individual. It's now a 

team effort at the Corporate level. 
Whdt can you recommend for a 

youngster looking at his future?- 
Bob J. Seligman, Kent, NH. 

Imagination, Bob. There are no 

dead-end jobs, only dead-end 
people. You're right about there 
being more to learn, but education 
has now become vertically - 
specialized to compensate for 
this. And all inventions don't have 
to be Earth -shattering in scope! 
There's still room for the 
individual-Find a new type of 
cap for a toothpaste tube, or a 

new kind of paper clip. 

Communications trap 
Being in the publishing business, 

of course you're sensitive to 
communications. I've picked up 
on your interest in this area in your 
Editorials, too. But did anything in 

particular get you hyped on this 
subject?-Fred Mason, 
Hackensack, NJ. 

Fred, I was once asked to write 
a book on "Rock" by a major 
publisher, and spent the next six 
months immersing myself in an in- 
depth study of geology by way of 
preparation. When I finally 
delivered the manuscript, I found 
out that he meant Music!im> 

COMPUTER PRODUCTS 
For more details use the free 

information card inside the back cover 
ANALYZER PROGRAM, The Landlord 
Investment Analyzer is designed for 
real estate investors, who can produce 
a thorough cost/benefit analysis of 
properties by using it. It calculates 
data that is entered for a specific 

CIRCLE 11 ON FREE INFORMATION CARD 

property, including pricing, financing 
alternatives, expected return, and 
buyer tax considerations. By objec- 
tively comparing investment options, 
properties that will yield the highest 
profits are easily identified. 

The Landlord Investment Analyzer is 

completely menu driven, and online 
instructions provide immediate help. 
The package is available in PC -DOS, 
requires 256K memory and one disk 
drive. It is priced at $350.00.-Systems 
Plus, Inc., 1120 San Antonio Road, Palo 

Alto, CA 94303. 

EMULATOR, the SemiDisk, is a com- 
puter peripheral hardware/software 
disk emulator package that speeds up 
the operation of computer systems. 

CIRCLE 12 ON FREE INFORMATION CARD 

SemiDisk is compatible with IBM PC, 

XT, AT, and most IBM PC systems, and 
the S-100 bus, Epson OX -10, and TRS 

continued on page 14 
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PRINTHEAD 
TECHNOLOGY 
Everything you ever wanted to know 
about printheads. 

Marc Stern 

Do you remember the days when the only `serious" 
computer printers were fully formed character or dot- 
matrix machines, while thermal printers were given 
short shrift as "amateur" devices? 

Thermal printers are now "serious" machines, whose 
capabilities rival those of their fully -formed or dot- 
matrix brethren. In fact, the entire realm of non -impact 
printers, to which thermal devices belong, has 

undergone a revolution during the last 18 months. At 
the start of 1984, laser printers were available at costs 
exceeding $50,000 and ink -jet printing was confined to 
commercial ventures. Now, laser imaging printers are 
available for less than $3,500 and ink jet printers in the 
$300 to $1,200 range abound. 

Thermal printers 
As recently as 1982, thermal printers were looked on 

as toys. They were among the first personal computer 
printers, but they had drawbacks. They needed special 
paper to operate, which tended to discolor rapidly; 
their resolution was too low for other than rough use, 
and their print quality wasn't high. 

Their technology was a combination of dot-matrix 
printing and thermal technology. 

In use, these printers-most were serial-took the 
output from a microcomputer and internal 
microprocessor -based circuitry transformed the output 
into text. The ASCII codes generated by the 
microcomputer were compared against character sets 
stored in Read -Only Memory (ROM) and the 
appropriate signals were generated for the printhead 
controller circuitry and printhead, which contained a 

number of wires. Those wires were fired by tiny 
solenoids into the special thermal printer paper which 
was "exposed" by a heater bar over which the paper 
traveled. 

The result was a low -resolution printout of block 
characters, which was unsuited for any use, other than 
rough output. The reason for this was the nature of the 
printhead. It generally contained a matrix of five wires 
across by seven wires down, which was too coarse for 
quality text output. Further, the ROM -based character 
set usually contained only capital letters. 

Crucial developments 
The change occurred when thermal printing became 

thermal transfer printing. Instead of relying solely on the 
heat -sensitive paper to produce printed output, 

FIG. 1-FORTY TINY ELECTRODES meet at the edge of IBM's 
electronic printhead. In the background, is the round cassette 
that holds the IBM "Quiet" (TM) correcting ribbon. 

special ribbons were added. The plastic ribbons were 
struck by the printhead wires as the paper moved over 
the heater bar and the dot-matrix letters were melted 
onto the paper. In some cases, not only did the heater 
bar do the melting, but the printhead wires were also 
heated to help in the process. In this type of printer, 
the printhead serves two roles, printhead and heating 
element. 

A second important development came from 
impact, dot-matrix printer technology. 

By using finer printhead wires, more sophisticated 
internal programming and circuitry, dot-matrix printer 
manufacturers were able to increase the density of their 
printheads. The first jump went from 5 by 7 to 7 by 9 

or 9 by 9 wires. The increasing number of printhead 
wires meant letters could now look more normal. 

The increase in density continued to the point where 
denser printheads became common. Densities of 18 to 
24 wires or more were usual. 

This type of printhead required technological 
sophistication because each print wire had to be fired 
at the correct moment and in the correct sequence. 
Dot-matrix printers had come of age. They were now 
capable of the precise control needed to generate true 
descenders and near -letter quality printing. 

This technology was transferred to thermal printers, 
which are non -impact, as opposed to the impact dot- 
matrix printer (the dot-matrix printer's pins push 
through a ribbon and then strike the paper) and the 
result has been a new generation of thermal transfer 
printers whose output is indistinguishable from a fully 
formed character machine. 

There are two types of thermal transfer technology 
currently on the market, the older style heater bar or 
heater head printer and the newer IBM -manufactured 
thermal transfer printer. 

IBM's development is actually a breakthrough in 

thermal transfer technology. Although many thermal 
transfer printers can make use of low quality paper and 
can produce acceptable results, high quality printing 
still requires special, glossy -style printer paper. With 
IBM's system, you can use any type of paper. 
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METALIC 

RELEASE 

INK 

QUIETWRITER 
PRINTHEAD 

R BBON 
FIG. 2-THE IBM RIBBON uses a four -layer system that works 
with the printhead to release ink to the paper. The result is an 
almost -perfectly formed character that is hard to tell from 
what used to be called "Letter Quality." 

Using a 40 -wire printhead-See Fig. 1-IBM uses a 

variation on thermal transfer printing to achieve letter - 
quality printing from the dot-matrix head. 

As in conventional thermal transfer printers, the text 
is "exposed" by heat, but, with a difference. Where the 
normal thermal transfer printer passes the paper over a 

heater bar as the ribbon is being struck by the dot- 
matrix pins, the IBM system uses a special ribbon that 
releases ink in response to pinpoints of heat generated 
by current in the printhead. 

IBM's thermal printer uses a four -layer ribbon which 
consists of a polymer resist material that heats up in 

pinpointed areas; a metallic conducting layer; an easily 
meltable layer that permits the release of ink, and a film 
of ink. 

When it is printing a character, the printhead presses 
the ribbon against the paper and the electrodes 
contact the resist layer. These electrodes apply small 
electrical currents that travel through to the metallic 
layer, with the result that up to 40 pinpoints of heat can 
be generated. This, in turn, melts tiny areas in the 
release layer and paints the ink on the paper. (See Fig. 

2.) 
(IBM also uses this technology on its Quietwriter 

series of electronic typewriters and correcting mistakes 
by reversing the process to lift letters which have been 
painted on the paper) 

New typestyles 
Like standard dot-matrix printers, the thermal transfer 

printer is programmable'. This programmability, among 
other things, means it is very easy to change typefaces. 
By simply inserting a new character -recognition ROM 
on some of these printers, you can have multiple 

typefaces. (See Figure 3.) The microprocessor's text - 
creating algorithm reads the new ROM character set if it 

sees that the interrupt for the ROM cartridge has been 
issued. This ROM replaces the printer's standard 
character set and the new codes are based on it. 

Thermal printing has now come of age. Forty -wire 
printheads and printheads with 36 by 24 resolution are 

common and, thanks to the special plastic ribbons 
used, the output looks as if it comes from a fully 
formed character machine. 

Laser imaging 
Just a few years ago, laser printers cost the better 

part of $50,000 and were suitable only for high 
production atmospheres such as publishing houses or 
facilities where a great deal of text output was 
generated. However, the introduction of the Canon 
laser engine last year changed all that. It has brought 
laser imaging to market for $3,500 or less. 

Capable of running at speeds approaching 8 pages 
or more a minute, the laser printer makes high speed, 
high resolution printing and graphics available at an 

affordable price. 
Actually based on office copying technology, the 

laser printer replaces the document tray and copier 
cover with a computer interface. 

(In today's copier, a bright light illuminates a printed 
page and a lens captures the image. The image is then 
digitized and deposited on a drum to which toner is 

applied. A piece of copier paper is then placed 
against the drum and an image is made.) 

This is very similar to the way in which a laser printer 

I- 
FIG. 3-CHANGING FONTS is as easy as slipping in a car- 
tridge. Two different fonts can be placed in the printer at the 
same time, and the operator can switch at will from one to the 
other, simply by programming. 
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creates its images. However, instead of using a bright 
light and lens, the computer acts as the front end of the 
system. ASCII codes generated by a word-processing 
or text preparation program are sent directly to the 
laser printer's microprocessor and are stored there until 
a full page of text is generated. 

Each letter passes not only into the printer's storage 
register, but, as it does, the microprocessor within the 
unit compares it against whatever special ROM -based 
character set that may be in use.within the printer- 
italic, gothic, bold, or whatever-as it passes to storage 
and the text is then stored ready for release to be 
printed. (Actually, the point where a letter code is 

compared against ROM depends on where the 
designer of the algorithm decides to place it. It may be 
as it passes through the micro or it may wait until the 
page of text is generated and the whole page is then 
compared against the character set.) 

When the page is released for printing, the micro 
then directs it to a tiny laser which recreates the text as 
a series of pinhole bursts of light. Each burst of laser 
light represents a digital piece of information which 
goes toward making up the letter. 

The laser bursts are, in turn, directed toward a mirror- 
like drum coated with selenium and the letters are 
electrostatically etched on the drum. In turn, sooty 
black toner adheres to areas on the drum that have 
been charged by the laser and the paper which passes 
over the drum picks up the toner images. 

One of the things you will notice about laser 
printing, if you look closely at it, is that it looks like a 

very dense dot-matrix printing. This is because of the 
bursts of light employed as the laser etches the text. 
Because of the density of the bursts, the letters look 
fully formed and are much darker than those produced 
by a dot-matrix printer. 

In general, laser printers not only are microprocessor - 
driven, but also contain quite a bit of Random -Access 
Memory (RAM) and ROM. Typeface or graphics 
information is stored in ROM. 

It isn't uncommon to find a laser printer with 64K of 
RAM and equally as much ROM because of the 
sophistication of the typefaces available and because 
of the sophistication of the algorithms. 

A graphics -oriented laser printer, on the other hand, 
can have even more RAM and ROM. As much as 500K 
of ROM may be used because of the on -board 
controllers used for graphics work. Apple's LaserWriter, 
for example, contains 500K of ROM and 1.5 megabytes 
of RAM, as well as an MC -68000 microprocessor. This 
configuration provides full page graphics. 

Non -laser imaging printers 
Lasers aren't the only devices used for electronic 

imaging. Some manufacturers are using liquid crystal 
lenses and light emitting diode arrays to replace the 
laser device. For example, Epson's GQ-3000 uses an 
LCD shutter to create characters and images by allowing 
light to pass through the display. The image is then 
printed on the drum. (See Fig. 4.) 

An LED array is used in Kentek Information Systems' 
K-2 copier -printer. The LED array replaces the laser to 

EPSON PRINTER 

(LASER SOURCE 
IN CANON) LIGHT SOURCE 

FIG. 4-HOW LASER PRINTING WORKS. Note that in the 
Canon system, there is no LCD. The system is fast, efficient, 
and exemplary. See text for fuller explanation. 

create the image on the drum. Like the laser, the array 
creates a pulse of light for each bit of information and a 

fiber-optic lens focuses the pulses on the drum. 
One other variation, now undergoing testing, is 

Phillips Peripherals' Elpho 20. This device uses a CRT 

connected to a photocopier. mechanism. Using a CRT 

that is only one line high, a beam of blue light is 

emitted by the CRT and is focused on a print drum by 
a lens. Selenium is particularly sensitive to blue light 
and so it makes sense to use this. The CRT, inside the 
printer, takes the place of the laser, LCD or LED array. 

Ink jets 
Available for as little as $495, an ink -jet printer sprays 

droplets of ink onto a sheet of paper with sufficient 
force to make it adhere to that paper. 

Lower -cost ink -jet printers use "drop -on -demand" 
technology, where the tiny droplets are ejected from 
the ink nozzles by a crystal which acts much as the 
solenoid in a dot-matrix printhead. The rapid action of 
the piezoelectric crystal in response to current is the 
factor which enables it to function as the ink pump. 

Like dot-matrix printers, the printed output of an ink - 
jet printer is in a series of dots that resolve into letters. 
The ink dots correspond to the digital information 
passed from the printhead controller to the printhead 
as to the number of dots and their arrangement in 
making up a letter. 

In some ink -jet printers a multijet printhead is used 
to produce color graphics. These machines have three 
to seven jets, each of which is connected to an ink 
reservoir of a different color. The order in which the 
program tells them to fire determines the coloring of 
the graphic work. The program orders a specific jet to 
fire at a specific time. 

"Drop -on -demand" technology is the least expensive 
form of ink -jet technology. The second type used is 

also the most expensive, continuous stream. In this 
type of printer, an acoustic transducer generates sound 
waves which deflect droplets of ink onto the paper so 
they form letters. The stream of ink flows continuously 
and returns to its reservoir thanks to a low pressure area 
created in front of the printhead. 

Nonimpact printer technology has taken huge strides. 
Printers that were once considered "toys" are now 
assuming a serious role. Their output is good and they 
offer more varietACD> 
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SAVING YOUR 
DELICATE 
ELECTRONIC 
EQUIPMENT 
How to use MOVs (Metal Oxide Varistors) for surge protection. 

ELLIOTT S. KANTER 

A lot of attention has been paid to protecting 
computers and other electronic equipment against 
power -line surges. These can be the result of either 
natural or man-made conditions. Examples of natural 
surges would be lightning hitting power lines, poles or 
transformers. The man-made are often the result of 
switching between power -line feeders or other 
malfunctions that originate at the source of power 
generation and distribution. 

Regardless of the cause, the results are usually the 
same. Nominal line voltage (108 to 125 volts) 
undergoes an abrupt upward swing. Values can reach 
two or three times normal line voltage. Increased 
demands of air conditioning, power tools or heating 
systems cycling on the line can also produce "glitches" 
with similar results. The incoming line voltage rises and 
as a result, voltage -sensitive components inside a piece 
of electronic equipment are subjected to high -voltage 
spikes. 

Let's protect everything 
We don't hesitate to protect our computers and 

related equipment against these surges, but what about 
television receivers, videocassette players, stereo 

NEUT. HOT 
(WHITE) 11 (BLACK) 

GROUND 
(GREEN) 

FIG. 1-WIRING FOR THE typical electrical outlet. Note that 
the outlet shows a polarized plug receptacle. 

equipment and other electronic equipment whose 
value may equal the cost of our computers? We tend 
to regard these more as fixtures than as voltage - 
sensitive devices. 

The typical outlet, shown in Figure 1, consists of 
three wires. A "hot" wire (black), a "neutral" wire 
(white) and a "ground" wire (green). When a power 
surge occurs, it could be impressed on either the black 
or white lines. The green or ground wire traditionally 
conducts all stray voltages safely to ground. 

Typically, the protective devices we apply to our 
computers are built into the multi -outlet power strips 
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FIG. 2-A TYPICAL MOV-PROTECTED outlet strip. As many 
additional outlets as needed can be added to the circuit. 
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and resemble the circuit shown in Figure 2. Each line 
has what is called a MOV (Metal Oxide Varistor) for 
surge protection. These non-linear devices are voltage - 
dependent and divert potentially harmful overvoltage 
conditions. More simply, they "clamp" the voltage and 
hold it to a safe level. 

Building protection 
We're going to show how to protect one or two 

devices, rather than suggest that you buy a multiple 
outlet strip for surge protection along with filtering that 
you may not require for your new TV set. 

We chose the number "two" because the normal 
wall outlet in your home is called a "duplex" outlet. 
There are two identical AC outlets wired in parallel. By 
protecting one, we also protect the other, giving us an 
extra benefit at no increase in cost. 

Figure 3 shows how to do this. The three MOV 

GROUND 
GREEN 

FIG. 3-WIRED RECEPTACLE (rear view) shows how MOV 
units are placed. 

devices required are available from Radio Shack (MOV 
transient protector Part No. 276-568). They sell in 
packages for $1.69. You will also need some insulating 
tubing and some heat -shrinkable tubing. 

First identify the fuse or circuit breaker controlling the 
outlet you plan to modify. To do this, plug a lamp into 
the outlet and turn the lamp on. Now proceed to 
unscrew the fuses or turn off the circuit breakers one at 

a time until the lamp goes out. If you're dealing with 
fuses, remove the fuse completely. Leave the circuit 
breaker in the OFF position. 

Do not attempt to do this work with a "live" circuit! 
Remove the screw holding the wall plate. place the 

screw aside and remove the plate. If it has become 
stuck in paint, you may have to pry it loose. Place the 
plate aside with the screw 

You will see two screws, one at the top, one at the 
bottom. These hold the outlet to the Gem box. Remove 
these screws and lift the switch out of the box. 

Identify the following wires: The BLACK wire, the 
WHITE wire, the GREEN wire. In older homes, you may 
find the wire formed into a hook and located under a 

screw at either side of the outlet. More -modem outlets 
have the wire end slipped into a hole at the back of 
the outlet and held in place by screws on the sides. 
The GREEN or ground connection is usually connected 
to a single point at one end of the shell. 

Loosen the screws as required, and connect one 
MOV device from the WHITE lead to the BLACK lead. 
Connect another from the BLACK lead to GROUND, the 
third MOV goes from the WHITE lead to ground. 
Examine your work carefully. If there is any exposed 
wire that might produce a short circuit, especially 
when the outlet is reinstalled in the gem box, cut a 

small piece of the insulated tubing and slip it over the 
exposed leads. 

Carefully dress the MOV's against the outlet shell. 
Replace the outlet into the wall box, replace the upper 
and lower screws, then position the cover plate and 
replace the holding screw 

This completes the modification of the outlet for 
surge and transient protection. Now you can restore the 
electricity by turning the circuit breaker on or replacing 
the fuse. 

You have provided two outlets with surge and 
transient protection for a total cost of less than $5.00, 
with the assurance that these transients and surges can 
be "clamped" within a stated response time of less 
than 35 nanoseconds-more than sufficient to save 
your valuable equipment. 

You might wonder why, if surge protection at the 
individual outlet is such a good idea, we don't simply 
go to the fuse or circuit -breaker box and place the 
MOV's right there, and in that way protect all of the 
outlets in the home? The answer is simple. By doing 
that, you're fooling with the house's primary wiring, and 
depending on where you live, might require a building 
permit to do so. The consequences can be dire. 
Should you have a fire in your house, this type of do-it- 
yourself wiring addition can void your insurance. 

No, you're better off to restrict yourself to the 
method we describe here, and add the MOV's- 
judiciously-at the individual outlets. We say 
"judiciously," because there's really no requirement to 
protect some devices against surges. If all you plug into 
an outlet is a simple lamp, why bother with surge 
protection? However, should the outlet be used for a 

TV receiver, stereo equipment, or anything else that 
might be worth protecting, by all means, this is the 
way to go.1W 

OCTOBER 1985 - ComputerDigest 9 

www.americanradiohistory.com



COMPUTER 
AIDED 
DESIGN 
A designer's dream come true. 

HERB FRIEDMAN 

'CAD, Computer Aided Design, covers everything from 
the complete design of a skyscraper hotel to the 
schematic for home -brewed electronic projects. 

Using a PC 

Theoretically, we could use conventional computer 
graphics to prepare schematics and flow charts, but 
that's the hard way to do things, for each line, symbol 
and alphanumeric character would involve a separate 
construction. We could probably do a lot better-and 
faster-with a pencil and paper. And even if we did 
the job with conventional computer graphics, a 

modification to what we create would take longer than 
redrawing the entire thing with the trusty old paper 
and pencil! 

There are two kinds of low- to moderately -priced 
CAD programs specifically intended for electronics 
hobbyists and technicians. The most -common variety, 
usually priced in the range of $500 to $1000, are 
descended from conventional mainframe CAD systems 
and they generate a family of shapes such as 

rectangles, circles, triangles, trapezoids, etc. that one 
would normally use to design a building or a car or a 

kitchen sink. The shapes can be used for creating flow 
charts and even some electrical circuits. 

The shapes are automatically created by the 
computer between two or three locations that the user 
pinpoints on the computer screen. Figure 1 shows how 
a CAD program might automatically create an 

assortment of shapes. For example Figure 1A shows 
how a rectangle is created by CAD. Using a joystick, 
mouse, or just the computer's arrow keys, the user 
positions the cursor where one corner of the rectangle 
should be and marks the location with a dot, by 
pressing the joystick's or mouse's select button. Next, 
the cursor is moved to the opposite corner of the 
rectangle. As the cursor moves, most CAD programs 
will create a phantom (flashing) rectangle anchored on 
the mark and the cursor. When the rectangle is in the 
desired shape and size, it is locked into position by 
pressing the select button. 

The shape constructed on the screen between the 
mark and cursor depends on the selected mode. As 
shown in Figure 1B, if the user selects a circle mode, 
the computer will create a circle using the mark and 
cursor as the diameter. lf, as shown in Figure 1C, the 

user selects a line mode, the computer will draw a 

straight line between the mark and the cursor. Triangles 
and trapezoids take an extra step or two, but the idea 
is the same. 

If you need an unusual shape you simply create it 

using conventional shapes and lines. In Figure 2, the IC 

is simply a rectangle with short, straight lines 
appended for the terminals, while the OPAMP is 

similarly a triangle with lines for the terminals. 

Making it viable 
A logical question at this point, is "Since it can take a 

long time to create the symbol for a 14 -point DIP IC 

what happens if you need 20 or 30 such symbols?" 
Most of the better quality conventional CAD systems 
have a replicate or copy function whereby the user can 
"pick up" a copy of a symbol by placing the cursor 
over the symbol and pressing the joystick or mouse - 
select button. The cursor is then positioned where a 

copy of the symbol is needed and it is literally 
dropped into the screen drawing by pressing the 
select button. The pickup and release can be repeated 
as often as needed, or the CAD program might require 
the user to indicate the total number of replications. 
Because different sizes of the same shapes or symbols 
are often needed, CAD software generally lets the user 
zoom in and out on individual symbols for enlargement 
or reduction during replication. 

Just about anything is possible if you're willing to 
pay for it. For example, the cost of a digitizing pad 
equipped with a combination light and mechanical 
pen will buy you a library of pick up symbols that can 
be electronically lifted from the pad and then inserted 
in the screen. 

While a symbol library usually adds substantial cost 
to a CAD program, Ws actually the cost of the digitizing 
pad that makes it expensive. If the pick-up feature is 

eliminated-thereby eliminating the need for a 

digitizing pad-even a rock -bottom priced CAD 
system can have a library of symbols and alpha- 
numeric characters. 

MARK 
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FIG. 18 
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FIG. 1D 

FIG. 1-HIGHER-COST CONVENTIONAL CAD systems auto- 
matically generate shapes and symbols between the user - 
selected marker and the cursor position. The shape automat- 
ically adjusts to the distance between the marker and cursor. 
In 1A, the system is set to generate rectangles. 1B is circles, 1C 

is straight lines and 1D is triangles. 
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CIRCLE WITH 
TOP HALF ERASED 

1 

LINES 

RECTANGLE TRIANGLE 

FIG. 2A FIG.2B 
IC OPAMP 

FIG. 2-COMPONENTS CAN BE CREATED by using the com- 
puter's graphics function or by integrating pieces of auto - 
generated shapes. The IC in 2A started out as a generated 
rectangle. a circle provided the "notch" and the terminals are 
conventional lines. The OpAmp in 2B began as a triangle, the 
connections are lines and the labelling is generated by the 
CAD TEXT mode. 

Since a complete schematic or flow -chart might 
(and usually does) exceed the capacity of the screen, 
CAD programs generally permit the user to utilize 
several screens which are assembled into a unitized 
drawing when printed. If the number of screens 
exceed the capacity of the printer, provision is made 
for the print to be made in sections which can later be 
taped together. 

If all you need is enough CAD power to generate 
schematics to store on a floppy disk for future review 
or easy -to -write upgrades and modifications, you can 
do it on a low-cost home computer using a 

conventional printer such as the Epson MX -80 (with 
Graftrax) for the printout. Usually, "drafting" software for 
home computers is not much better than a child's 
"computer art" program, but one low-cost program has 

- 2E) Z) C D 

D D 

14- 

E e -c e -i 

> yo 

FIG. 3-THE COMPLETE LIBRARY of symbols and text (al- 
phanumeric) for the Drafting Processor. Symbols are inserted 
at the cursor position pressing the indicated key. A "K" in- 
serts the LED symbol, the "O"inserts an OpAmp. The "B" a 
battery. 
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FIG. 4-ACTUAL COMPUTER WORKSPACE is divided into six 
screens which the printer reassembles. User selects as many 
screens as needed, decides how they are used. 

enough "professional" features to enable a home 
computer to function as a CAD system for electronic 
technicians and hobbyists. It is in fact, good enough to 
serve as a trainer for those who want to dip their toes 
into electronic schematic design. 

The CAD software is the Schematic Drafting 
Processor ($49.95, Spectrum Projects, Box 21272, 
Woodhaven, NY 11421) which requires a 64K Radio 
Shack Color Computer having at least one disk drive. 
The program is specifically designed to create 
electronic schematics primarily through the use of 
conventional symbols provided in the symbol library 
shown in Figure 3. Notice that each symbol has an 
associated keyboard character. Because a light pen isn't 
supported by the program a library symbol is called 
up at the cursor position by pressing the key specified 
for a particular symbol. For example, the "K" key will 
insert the LED symbol at the cursor. To permit precise 
positioning, each symbol can be rotated through 360 
degrees in 90 degree increments. An erase function 
permits bits and pieces of library symbols to be 
pieced together. For example, the top of the circle can 
be sliced off to generate the half circle needed for the 
"bottom view" of a transistor. The IC symbol can be 
sliced, cut through, partially erased or expanded to 
create anyilC package froth 4 to 40 pin, or anything 
else. It takes a lot longer to generate symbols by erase 
and slice rather than by zoom, but it's a lot less costly. 

Also note from Figure 3 that the alphanumerics as 
well as the omega symbol used to show resistance are 
also library symbols. When the computer is toggled 
into the TEXT mode, pressing a key inserts its 
corresponding alphanumeric character at the cursor 
position rather than a symbol, permitting you to label 
the various devices. 

In addition to the 30 library symbols provided, the 
program allows the user to create ten additional 
symbols through a BASIC program, but doing so 
requires a considerable degree of programming skill. 

Because screen size is limited, as shown in Figure 4, 
the total workspace is divided into six screens. Each 
screen display has a slight overlap with adjacent 
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FIG. 5-PHOTOGRAPHS OF THE THREE LEFT SCREENS of 
an actual schematic. Note the overlap of each screen so 
drawing continuity can be maintained. 

1 

FIG. 6-THE SAMPLE SCHEMATIC-all six screens-as reas- 
sembled by a conventional Epson MX -80 dot-matrix printer. 
Note how components were rotated for proper orientation 
when inserted into the schematic. 

screens so the user can continue registration from 
previously prepared screens. Like the more expensive 
CAD systems, all screens are combined into a unit 
drawing by the printer. Figures 5 and 6 show how this 
is done. Figures 5a, 5b and 5c are photographs of the 
actual screen display of the top left, center left and 
bottom left screens of a schematic that requires all six 
screens. The overlap area of each screen can easily be 
seen. Figure 6 is a printout of the entire schematic, all 
six screens. Note how the three left screens have beer 
precision assembled by the program into the unit print. 
If the schematic required more area than that allowed 
by six screens it would have to be created in multiple 
units of six screens, and it would be necessary to tape 
together the unitized screen prints into a larger print 
because six screens is the maximum that can be 
printed as a single unit. 

Unlike a printer/plotter print which is drawn by an 
inking (ruling) pen, the low-cost CAD prints are 
generated through the dot -addressable function of a 

conventional printer. Since the lines, symbols and 
characters in the print are created by individual dots 
the print's resolution is coarse, having no resemblance 
to the "ruled lines" of the professional plotter. 

Ready to buy? 
The thing to keep in mind when learning to use CAD 

software or a complete system is that it should make 
life easier than doing things by hand. Even the best 
CAD software is difficult for the technician to use if he 
doesn't have an adequate library of conventional 
symbols. Or, if you're into flow charts or block 
diagrams then automatic symbol construction, replicate 
and zoom of rectangles, circles and trapezoids is 

considerably more important than a library of symbols. 
Either way, CAD programs or systems should have 
features, functions and conveniences specifically 
intended for the preparation of schematics..«D> 
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Superior performance by phone 
for as low as $695. 

The 8840A 
Digital Multimeter. 

Now, with Fluke telemarketing, you can 

order the most affordable, most powerful 
DMM in its class, from any phone in the 

U.S.A. 

Compare features, compare prices and 

you'll find that no other 51/2 -digit bench - 

top or system multimeter can match it. 

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

still only $995. 

As easy to use as your phone. 
The simplified front panel of the 

8840A is designed for ease of operation. 
Functions are clearly labeled. Even the 

vacuum fluorescent display is easy to 

read. And closed -case calibration and 

50,000 hour MTBF make the 8840A easy 

to live with. 

The 8840A is versatile: it answers your 

bench or system DMM needs. Standard 

capabilities include superior dc voltage 

accuracy (50 ppm at 1 year), 2- and 

4 -wire ohms, dc current, fast autoranging 
and user -selected reading rates. 

Reach out and test the best. 
Call toll -free and our sales engineer 

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

Order now. 
1 -800 -44 -FLUKE 

(1-800-443-5853) Ask for extension 107. 

Fluke 8840A 
Autmanging Volts, Ohms, and Amps 

50 ppm basic dc accuracy (1 year) 

0.16% basic ac accuracy (1 year) 

2'/r, 20, and 100 readings/second 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 

© Copy'Ight 1985 John Fluke Mlg Co. Inc All rights reserved Ad No 2807-8840 
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COMPUTER PRODUCTS 
continued from page 4 

models II, 12, and 16. SemiDisk Sys- 
tems has developed a new, high - 
capacity unit that stores up to 2 

megabytes of information on a single 
card. Previously, the largest capacity 
available on a single card was 1 

megabyte. 
SemiDisk is priced as follows: 512K 

capacities: TRS-80, S-100, $995.00; QX- 
10, $799.00; IBM PC, XT, AT $945.00. 
Two -megabyte capacities: TRS-80, IBM 

PC, XT, AT, QX-10, $2499.00. S-100 is 

$2549.00.-SemiDisk Systems, PO Box 
GG, Beaverton, OR 97075. 

COMPUTER RECIPE SYSTEM, A 
COOKTM, helps users to locate their 
own recipes through an easy -to -use 
indexing system. It allows the user to 
set up complete recipes of considera- 
ble size, and comes with a data base 
of 500 recipe references from five 

A)COOK- 
The Conplete t+ecpe System. 

CIRCLE 13 ON FREE INFORMATION CARD 

best-selling cookbooks: Joy of Cook- 
ing, M. Heater's New Book of Great 
Desserts, Mastering the Art of French 
Cooking Vol. 1, The New James Beard, 
and The New New York Times Cook- 
book. The A COOKTM diskette comes 
with an instruction booklet, and is 

priced at $39.95. East Hampton In- 
dustries, Inc., 66 Newtown Lane, East 

Hampton, NY 11937. 

CERTIFIER, the 5000 series, are micro- 
prcessor-based systems that feature 
Mountain Computer's automatic dis- 
kette autoloader and the ability to test 
high-coercivity media. Certifiers are 
used by floppy -diskette manufacturers 
and converters to test media quality, 
and by end users for incoming quality 
control. 

Four models are available for certify- 
ing 3 1/2" and 5 1/4" media. The six -bin 
models simultaneously perform up to 

CIRCLE 14 ON FREE INFORMATION CARD 

six media quality tests specified by the 
American National Standards Institute 
(ANSI): missing bit, extra bit, track aver- 
age, amplitude, modulation, overwrite, 
and resolution. The two -bin certifiers 
perform the same ANSI tests. They are 
designed primarily for go/no-go incom- 
ing inspection of diskettes by large -vol- 
ume users and original -equipment 
manufacturers. 

The model 5250 six -bin, 51/4' certifier 
and the model 5253 six -bin 31/2" certifier 
cost $17,915.00. The model 5150 two - 
bin 53/4" and model 5135 two -bin, 31/2" 

certifier cost $13,995.00.-Mountain 
Computer, Inc., 300 El Pueblo Road, 
Scotts Valley, CA. 

ELECTRONIC TYPEWRITER, the model 
ZX-515 can be used independently as a 

typewriter, or, when interfaced with a 

computer, as a letter -quality printer; and, 
connected to an optional disk drive, the 
40,000 -character memory can be ex- 
panded to unlimited off-line storage. 

CIRCLE 15 ON FREE INFORMATION CARD 

Features of the model ZX-515 include 
storage capacity for 26 -page formats 
and 10 -column layouts; global search 
and replace, as well as block move and 
text linking; four pitch modes: 10, 12, 15, 

or proportional spacing, and one -touch 
correction. The model ZX-515 is priced 
at $1295.00.-Sharp Electronics Corpo- 
ration, 10 Sharp Plaza, Paramus, NJ 

07652. 

CONTROLLER CARD, model 7388A, of- 
fers fast memory access and data stor- 
age in double -density disk format, while 
addressing up to 1M of memory for use 
with 16 -bit CPU's. 

The model 7388 can interface with 8 - 

bit systems based on Z80, 8085, 6800, 
and 6809 processors, addressing 64K of 

memory via DMA and decoding an 8 - 
bit I/O address. The card also supports 
8088 -based systems with DMA acess to 
1M of memory, and the ability to de- 
code up to 10 bits of I/O address. It 

supports up to four floppy drives in any 

CIRCLE 16 ON FREE INFORMATION CARD 

format, and comes with a two-year war- 
ranty It is priced at $395.00-Pro-Log 
Corporation, 2411 Garden Road, Mon- 
terey, CA 93940. 

PRINTER CONTROL PACKAGE, 
Printworks, lets users of IBM PC and 
compatible systems print wide docu- 
ments, like spreadsheets, sidewise on 
standard -width paper. "Pivot Printing", 
which rotates text 90 degrees to print 
sidewise on a page, is one of the 
many features in this printer -control 
software package. Users are offered 
easy menu selection of many printer 
functions, including pitch, mode 
(boldface, expanded, condensed, 
etc.,) and font (typeface or style). 

CIRCLE 17 ON FREE INFORMATION CARD 

Fonts include script, Old English, for- 
eign character sets, the complete IBM 
character set, and many more. A font 
editor lets users create additional 
characters or entire fonts, and even 
combine or alter existing fonts. 
Printworks is priced at $69.95.- 
SoftStyle, Inc., 7192 Kalanianole High- 
way, Suite 205, Honolulu, HI 96825. 
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which the Linear Technology de- 
vices provide protection against. 

If the input falls more than 400 
mV below ground, transistors in 
the input stage saturate and phase 
reversal could cause lock -up in 
servo systems. The LT1013/1014 de- 
vices include unique phase -rever- 
sal protection circuitry that pre- 
vents the output from reversing 
phase, even when the inputs are as 
low as -1.5 volts. 

If the input falls more than a di- 
ode -drop below ground, the de- 
vice could be destroyed because 
essentially unlimited current 
could flow from the substrate 
(-Vss) to the input terminal. The 
LT1013/1014 devices are protected 
against that type of failure by a 

4000 -ohm resistor in series with 
each op -amp input. 

There is one circumstance in 
which the phase -reversal protec- 
tion circuity will not work: when 
the output of another op -amp in 
the same package is driven hard 
into negative saturation. In the 
LT1013, either op -amp can disable 
the other's protection circuitry. In 
the LT1014, amplifiers A and D can 
affect each other, but amplifiers B 

and c are completely independent 
of the former. Similarly, amplifiers 
B and c can affect each other, but 
amplifiers A and D are completely 
independent of them. 

An application 
Figure 1 shows a liquid -flow 

meter designed around an LT1014 
(or two LT1013's). The rate of flow 
through the pipe is determined 
from the temperature differential 
that occurs as liquid flows through 
a heated section of pipe. The am- 
bient temperature of the liquid is 
measured by thermistor TI at the 
input end of the pipe. Thermistor 
T2 measures the temperature at 
the output end of the,. pipe. The 
temperature difference varies in- 
versely with the rate of flow. 

Op -amps ICI -a and ICI -b ampli- 
fy the differential voltage de- 
veloped by the thermistors, and 
op -amps ICI -c and ICI -d form a 
linear voltage -to -frequency con- 
verter. The output frequency 
ranges from zero (for a flow rate of 
zero) to 300 Hz (for a flow rate of 
300 milliliters per minute). The rate 
of flow can be read directly on any 
audio -frequency meter. 

The 15 -ohm heater is a Dale Elec- 
tronics 25 -watt wirewound re- 
sistor, type HL -25. Thermistors T1 

and T2 are YSI type 44201 ther- 
mistor networks available from 
Yellow Springs Instrument Co., 
Box 465, Yellow Springs, OH 
45387. For additional information 
on the LT1013/1014 precision op - 
amps write to Linear Technology 
Corporation, 1630 McCarthy Blvd., 
Milpitas, CA 95035. R -E 

ELECTRONICS IN MEDICINE 

continued from page 64 

broad categories, rigid and flexible. Here 
we will look at flexible endoscopes. 
Those use fiber optics to allow the viewing 
of regions deep inside the body. 

Actually, modern technology allows 
physicians to do more than just look into 
those areas. It is possible to take tissue 
samples and even do surgery from a dis- 
tance through a slender endoscope passed 
into the area of interest. That is possible 
because the structure of an endoscope 
contains several channels that run the full 
length of the instrument. Several of those 
channels carry the fiber optics. One fiber- 
optic channel is usually used for illumina- 
tion (light sources used for endoscopes 
include tungsten projection lamps, lasers, 
and xenon and mercury arc lamps). A 
second channel can be used for viewing, 
taking photographs, and, if desired, mak- 
ing videotapes of procedures. Fiber-optic 
channels can also be used to transmit laser 
light for surgical cutting or for providing 
heat to close bleeding blood vessels. 
Other channels of the endoscope carry 
fluids for cleansing the area being viewed. 
suction for clearing away fluids and 
blood, and mechanical devices for cutting 
and taking biopsies (collecting samples of 
tissue). 

Endoscopes of different diameters are 
used for different applications. Needle 
endoscopes, 1.7 millimeters in diameter, 
or instance, are used to examine the in- 
sides of knees and other joints. Similar 
instruments are useful in examining 
fetuses. Larger endoscopes are used in the 
gastrointestinal tract and other areas to 
find and treat tumors and bleeding blood 
vessels. Using such a device, foreign 
bodies can be found and removed, and 
other conditions can be diagnosed. 

As we've seen, the field of medical 
optics has taken on new importance. Now. 
thanks to advances in such areas as fiber 
optics and lasers, it has become possible 
to visually examine and operate on many 
internal areas without resorting to con- 
ventional surgical techniques. And future 
advances are sure to make this area of 
medical electronics even more important 
and valuable in the coming years. R -E 
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SERVICE 

CLINIC 
A vertical line? 

A COMMON PROBLEM IN TV SERVICING 
is collapse of the raster into a white 
horizontal line. It means that you 
have a problem in the vertical - 
sweep circuits. But much more un- 
usual is the collapse of the raster 
into a white vertical line. Such an 
occurrence does not mean failure 
of the horizontal sweep circuit. 

Let's see what it does mean. 
Looking at Fig. 1, the horizontal 
oscillator, driver, and output am- 
plifier must all be working. Other- 
wise, there would be no high 
voltage. That's because the high 
voltage is derived from the hori- 
zontal output amplifier. And with- 
out high voltage, you would not be 
seeing a line of any kind at all. 

Nevertheless, the horizontal 
sweep signal is not reaching the 
CRT. The first inclination is to 
blame either an open or shorted 
yoke. While either could be the 
cause, both are relatively rare oc- 
currences. A much more likely 
cause is the presence of a problem 
between the horizontal output 
amplifier and the yoke. 

Some likely causes 
The most common cause of our 

symptom is an open in one of the 
yoke leads. Those leads are often 
given a good yank when the chas- 
sis is removed from the cabinet, so 
they may come loose or even 
break. 

If the problem is not in the yoke 
leads, use an oscilloscope to trace 
the signal from the output of the 
horizontal output amplifier to the 
yoke to find where the signal is 
disappearing. 

Basically, the output of the hori- 
zontal output amplifier is coupled 

JACK DARR, 
SERVICE EDITOR 
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to the yoke in one of two ways: 
either directly or via a matching 
transformer. Tube sets always use 
matching transformers. On the 
other hand, only a few solid-state 
sets use those transformers; the 
rest use direct drive. 

In direct drive, the emitter of the 
horizontal output transistor is tied 
directly to the yoke. My experi- 
ence has been that the symptoms 
we've been looking at rarely occur 
in that type of set. That may be 
because, aside from the yoke 
leads, there is very little there that 
can fail without also affecting the 
high voltage. 

As for sets that use a matching 
transformer, in general, I've found 
that horizontal problems in tube 
sets usually affect the high voltage, 
too. But our symptoms can and do 
occur in solid-state sets of that 
type. As such, the circuitry pre- 
ceding the yoke should be check- 
ed carefully in those sets before 
turning to the yoke itself. 

A shorted yoke 
If doing the above does not lead 

to the cause of the problem, the 
only place left to turn is the yoke 
itself. In newer, solid-state sets the 
yokes are wound from relatively 
heavy wire. As such, shorts and 
opens are fairly rare. However, that 
does not mean that they do not 
happen. It just means that it takes 
an unusual occurrence. 

In fact, I've only run into one 
instance of a shorted yoke in one 
of the newer sets. In that set, the 
raster had collapsed vertically into 
the familiar keystone pattern. The 
circuitry between the yoke and the 
horizontal amplifier was sound, so 
I turned to the yoke. Upon close 
examination, I found a splash of 
solder inside the yoke. (I never 
was able to figure out how it got 
there, but someone must have 
been an exceptionally sloppy sol- 
derer!) That solder was shorting 
several turns. Once the solder was 
scraped off, and the yoke was 
coated with insulating spray for 
"luck," the set was as good as new. 

That just proves that anything is 
possible. R -E 

SERVICE 
QUESTIONS 

A HELPFUL HINT 
Stuart Sjalund of London, On- 

tario would like to share one of his 
troubleshooting tips. He uses a 40 - 
watt bulb in series with the hori- 
zontal output collector when he 
suspects an overload condition. 
He then lifts components until the 
bulb burns less brightly. He also 
checks SCR regulators by placing 
the bulb across the anode and 
cathode, again letting the intensity 
of the bulb act as his monitor. R -E 

112 

www.americanradiohistory.com



What's New at 
AMERICAN DESIGN COMPONENTS? 

"The Source" of the 
electro -mechanical components 
for the hobbyist. 

We warehouse 60,000 
items at American 

Design Components - 
expensive, often hard -to -find 
components for sale at a 

fraction of their original cost! 
You'll find every part you 

need - either brand new, or 
removed from equipment 
(RFE) in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 

Open Mon. - Sat., 9-5 

5'/4 " DISK DRIVE 

Item #1904 

'/1 Ht. 96 T.P.I. 
Tandon TM55-4 DS/Quad 

$69.50 

NICAD 
BATTERY BACKUP 
13.2V@1.65AH 

Rechargeable. Contains 11 C 

cells. Portable computer bat- 
tery back-up. Mfr. GE 
#4180358800101 
Item #5444 $ 15.95 RFE 

DISK DRIVE LINEAR 
POWER SUPPLY 

DC Output: 
-5V @ 200 ma. 
+5V @ 3 amps. 

+ 12V @ 2.9 amps. 
+18V (inductive) @ 1 amp. 

Input: 115V/60 Hz. 
Chassis Dim.: 11"W x 4"H x 8"D 
Item #6642 $14.95 New 

160 CFM BLOWER 

115 VAC/60 Hz., 2.2 amps., 
3000 RPM. Flange mount. Outlet: 
3" x 3%"; Inlet: 4%" dia. Dim.: 
8%"H x 6'%,"W x 8'/" deep. 
Mfr - Fasco 50755 or equiv. 
Item #5152 $9.95 RFE 

THERE'S NO RISK. 
With our full 90 -day warranty, 

any purchase can be returned for 
any reason for full credit or refund. 

STEPPING MOTORS - 
for ROBOTICS 
Precision steppers with increments from 1 

to 7.5 degrees. Speeds up to 5,000 steps 

Stall 
Item Step DC Torque 
No. Angle Volts oz/in 

ROBOTICS KIT 
(Springs, Belts, Pulleys & Gears) 

Consists of: 
9 Timing Belts 17.5" to 13"l 
2 Roung Belts 112" to 15") 
15 Nylon & Plastic 

Spur & Drive Gears 
22 Torsion Springs 
6 Compression Pulleys 
19 Tension Springs 
Item #5306 $19.95 New 

Dimensions 
HaWxD(Ina 

11 Body 21 Shaft 

5431 1 5 17 1)1'4x1%x1 
211/, x '/: 

5272 1.8 1.3 200 1) 4% dia x 4 
2) , dia. x 11/,, 

5105 7.5 12 16 11 

211', x1%x% 
6671 3.7 12 15 1) 1 °/. sq x '/ dia x 

Calculated 

48 -KEY 
MECHANICAL 
KEYBOARD 

Aigio# aim, a.eimait#agia 
AAmuLAI\00#. 

Replace the membrane keyboard 
on your Timex/Sinclair 
Z-81/1000 with this brand new 
"big computer" keyboard from 
Texas Instruments. Simple to 
install -complete instructions 
and schematic included. 

Item #6712 $ 5.95 New 

ASCII 
75 -KEY KEYBOARD 

NI4a101a0Ae1U1 
6111110111110/01111111U01101ltl¡qy 

.. . tr1IM 
iNrWt4lWM . 

21 user -defined keys. 7 -pin con- 
nection. ASCII 8 -bit, serial output. 
Originally designed for the Adam. 
Dim.: 15"W x 2'/: "H x 6'/, "deep 

Item #6643 $1 9.95 New 

AUDIO & VIDEO 
MODULATOR 

Designed for use with TI com- 
puters. Built-in A/B switch 
enables user to switch from TV 
antenna without disconnection. 
Operates on 12 VDC. Schematic 
included. IBM and Apple com- 
patible. Mfr - TI #UM1381-1. 
Item #6713 $4.95 New 

Mfr. & Part No. 

N.A. Phillips 
A82310 -M2 
Sigma 
20-4247TD-200F1.3 
Airpax 
A82310 -M2 
Mitsubishi 
42SH-32KCA 

Price 

2 for $ 9.95 

2 for 59.50 
2 for 14.95 

2 for 14.95 

75 -KEY MECHANICAL 
KEYBOARD 

21 user -defined keys, SPST 
mechanical switches, 21 -pin rib- 
bon cable connection. General in- 
structions for replacement of 
membrane keyboards incl. Up- 
date computers such as the 
Timex Sinclair Z81/1000. 
Dim.:13'/:"Wx 1%"Hx5"D. 
Item #6643M $9.95 New 

55 RPM 
GEARHEAD MOTOR 

Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./lb. 
torque. 14W. Capacitor supplied. 
Front flange mount. 
OA Dim.: 3'/. "D x 5"L. 
Shaft: %"D x 1"L. 
Mfr - Matsushita or equiv. 

Item #5149 $9.95 RFE 

12" GREEN PHOSPHOR 
COMPOSITE VIDEO MONITOR 

40/80 column. 1000 -line resolution. 
18MHz bandwidth. Compatible with IBM, 
Apple, Commodore, and more. Includes ex- 
ternal transformer for operation on 115 VAC 
& video cable. Mfr - Elston Elec. #DM30. 
Item #6602 $ 24.95 
19" COLOR 
X -Y DISPLAY 

Item #5449 

Originally designed for use in Atari coin - 
operated games. Contains 3 -gun color tube, 
focus and brightness controls. Requires ex- 
ternal X -Y inputs, 250-0-25V transformer 
for power. May be used for oscilloscopes, 
reprogrammed for game use, or modified 
with the use of external vertical and horizon- 
tal oscillators to a rastor scan display or TV 
monitor for computer use. (IBM compatible.) 
Transformer supplied. $ 129.00 New 

115 CFM 
MUFFIN° FAN 

115 VAC/60 Hz., 21W., 28 
amps., 3100 RPM; 5 -blade 
model, aluminum housing. Can 
be mounted for blowing or ex- 
haust. Dim.: 4"/ " x 1'/: "D. 
Mfr: Howard Ind. 3-15-3455 or 
IMC Boxer WS2107FL 

Item #5345 $7.95 RFE 

MAGNETIC 
RECORDING TAPE 

Item #6710 

Pre-recorded, bulk erased, by 
major manufacturers such as 
Ampex, 3M or Scotch. 71/2 " 

reels, 1 500 ft. - 1 mil. 
26 reels for $9.95 

27 CFM SPRITE'" FAN 

115 VAC/60 Hz. Low noise level 
fan. Can be mounted for cooling 
or exhaust. Fits standard 31/2 " 

relay rack. Dim.: 3'/. "sq. x 1.4" 
deep. Mfr - Torin TA300. 
Item#1873 $6.95 New 

SWITCH KIT 
35 Ass't. Switches 

Item #7005 

Consisting of 35 assorted: Dip, 
Toggle, Slide, and Sensitive 
Miniature and Standard Size 
Switches. $9.95 NEW 

PUMPS- COMPRESSORS -BLOWERS -MOTORS -POTENTIOMETERS- COUNTERS 
TIMERS -RELAYS -VOLTAGE REGULATORS -POWER SUPPLIES 

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE N.J. 07074 MINIMUM 

YES! Plese send me the following items: My check or money order is enclosed. ORDER 

A, B, C, How Charge my credit card. S 15. 
etc. Many? Description Price Total Visa Master Card RE 105 

Card No. 

Total 
Shipping & handling, we ship UPS unless 

otherwise specified. Add S3 plus 10% total. 
Canadian: S3 plus P.O. cost. Charge only. 

Sales Tax (N.J. residents only, 
please add 6% of total) - 

Exp. Date 

Signature 

Telephone: Area Code Number 

Name 

Address 

City 

State Zip 

All inquiries and free catalog requests call 201-939-2710. 

For all phone orders, ca//TOLL-FREE 800-524-0809. In New Jersey, 201-939-2710. 

ORDER TOTAL 
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BENCH POWER SUPPLY 

continued from pine 57 

- 40 volts across D2 and 04, and + 20 
volts across CII and C12. While you're at 
it. verify the presence of + 20 volts on pin 
7, and - 20 volts at pin 4 of each op -amp. 
If everything checks out, remove power 
and insert the IC's. Be sure to orient pin I 

correctly. 
Run wires from the transistors mounted 

on the rear panel (see Fig. 7) to the PC 
board. Finally, using Fig. 6, complete the 
point-to-point wiring between the board 
and the front- and rear -panel components. 
At this point, your power supply should 
appear similar to the prototype shown in 
Fig. 8. 

Calibration 
A DMM or VOM accurate to at least 

41/2 digits should be used to calibrate the 
precision sources. To obtain sufficient 
resolution, allow the supply to run for 10 
minutes or more so that the temperature 
within the cabinet-and the output volt- 
ages of the precision sources-will sta- 
bilize. Adjust R44 and R5I so, that their 
dials read 10.00 (i.e., their resistance 
should be exactly 10K ohms). Then adjust 
trimmer potentiometers R43 and R50 so 

that each output reads exactly 10.000 
volts. 

To get symmetrical outputs from the 
independent supplies, adjust R11 so that 
equal rotation of potentiometers R6 and 
R15 gives the same output voltage. 

To adjust the dual -tracking source, turn 
potentiometer R24 to maximum resis- 
tance. Then adjust R29 for an output of 
exactly + 15.000 volts, as measured at the 
+ VT output. Then adjust R32 so that 
exactly - 15.000 volts appears at the 
- VT output. 

Substituting components 
Some of the components specified in 

the Parts List may be difficult-if not im- 
possible-to find. For example, you may 
have that problem with the 40 -volt Zener 
diodes (D2 and D4). However, two 20 -volt 
Zener diodes may be connected in series 
to achieve the same result. 

The 2.7 -volt Zener diodes (D8 and 
DIO) may also be difficult to find. If they 
are, 3.3 -volt units may be substituted 
(1N5226B). If doing so produces more 
than 1 mA from the constant -current 
sources, trimmer potentiometers R43 and 
R50 can be adjusted to compensate. The 
6.8 -volt reference diodes (D5 and D6) are 
not critical and may be either 1N957B, 
1N5235B, or 1N4736A devices. The two 
12 -volt Zener diodes may be 1N963, 
1N5242B, or 1N4742A units. 

All electrolytic capacitors are polarized 
aluminum types, and radial -lead devices 
were used in the prototype to conserve 
space on the PC board. 

All five cermet trimmer potentiometers 
used in the project are the 3/4 -inch long 
rectangular type. 

Increasing power output 
If you want to beef up the outputs of the 

non -precision supplies, you must increase 
the current capacity of the transformer, the 
output transistors, etc. 

The transformer specified for this proj- 
ect has a rated output of 40 -volts center - 
tapped at 300 -ma. You may replace it with 
a unit having higher current capacity, but 
if you use a transformer with a higher 
voltage rating, be careful not to exceed the 
voltage rating of the op -amps and tran- 
sistors. 

The 2N3766 transistors (Ql and Q5) 
may be replaced by 2N6057 devices; the 
latter have a maximum collector current of 
12 amps. The 2N3740 transistors (Q3 and 
Q7) may be replaced by 2N6050 units, 
which also have a maximum of 12 amps. 
Both the 2N6050 and 2N6057 are housed 
in TO -3 cases and will require additional 
heat -sinking. 

If you are using the metering circuit, 
the value of R52 might have to be in- 
creased, as well as the the rating of the 
current meter. R -E 

Put Your Electronic Skills 
to Work UNDERWATER! 
BECOME A 
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HIGH PAY -WORLDWIDE TRAVEL 
Call or Write Today for FREE BROCHURE 

CALL (212) 885.0600 
UNDERWATER VEHICLE TRAINING CENTER 
10046 CHICKASAW, HOUSTON, TX 77041 
IN TEXAS CALL: 713-690-0405, TELEX 4620684 

CIRCLE 288 ON FREE INFORMATION CARD 

This publication 
is available in 
microform. 

University Microfilms 
International reproduces this 

publication in microform: 
microfiche and 16mm or 

35mm film. For information 
about this publication or any 
of the more than 13,000 titles 

we offer, complete and mail the coupon to: University 
Microfilms International, 300 N. Zeeb Road, Ann Arbor, 
MI 48106. Call us toll -free for an immediate response: 
800-521-3044. Or call collect in Michigan, Alaska and 
Hawaii: 313-761-4700. 
O Please send information about these titles: 
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MULTIPATH RECEPTION 

continued from page 76 

nal and the direct signal are amplified by 
the same gain factor and then rectified to 
produce DC voltages. 

The comparator/control circuit com- 
pares the levels of the DC voltages derived 
from the two IF signals and immediately 
selects the antenna and tuner combination 
with the lowest DC voltage from the AM 
component of a multipath signal. The 
control circuit switches the input of the 
audio amplifier to the output of the tuner 
providing the better signal. Switching oc - 

level, interference and distortion is first 
noticed as noise and hiss in the treble 
range. A further drop causes garbled 
sound and random dropouts. Mono sig- 
nals have a higher high -frequency content 
than stereo signals, which results in better 
masking of noise and hiss. 

Some car stereo makers use that fact to 
reduce multipath distortion. When multi - 
path reception causes the incoming signal 
to fall below a given level, control circuits 
automatically switch the receiver from 
stereo to mono. In some sets, the switch- 
ing from stereo to mono is rather abrupt 
and quite noticeable. In others, such as 
Pioneer's (5000 Airport Plaza Dr. , Long 
Beach, CA 90815) receiver models KE- 

ANT 1 

ANT 2 

TUNER 1 

LOCAL 
OSC 

TUNER 2 

COMPARATOR 
CONTROL 

IF 

FM 

DET1 

SWITCH 

FM 

DET2 

AUDIO 
AMP ElSPEAKER 

FIG. 8-BLOCK DIAGRAM of a stereo diversity reception stereo receiver. Note that it has two indepen- 
dent front ends. 

: ; :.. 
to .7.5 . 

FIG. 9-THE AUDIA DXT-1000 diversity receiver 
from Clarion. 

A630, KE-A430, and KE-A330 (see Fig. 
10) the transition from stereo to mono is 
achieved by a gradual blend of the left - 
and right -channel signals. As the FM sig- 
nal gets stronger, the effect is gradually 
reversed. 

In some receivers multipath distortion 
under weak -signal conditions is made less 
noticeable by rolling -off the high-fre- 

FIG. 10-THE KE-A330 stereo receiver from Pioneer automatically switches to mono when the signal 
strength drops below the level required for acceptable stereo reception.. 

curs as rapidly as necessary to ensure that 
the listener gets the signal with the least 
interference and distortion. 

Other manufacturers use different tech- 
niques to reduce multipath distortion in 
automotive FM receivers. One such tech- 
nique makes use of the fact that, for a 
given signal strength, a stereo FM signal 
is inherently noisier than a mono one. For 
adequate reception, a receiver requires a 
signal that is above a given threshold 
level. As the signal drops toward that 

quency response when the incoming sig- 
nal does not have enough treble content to 
over -ride hiss and noise. Usually that is 
done by feeding the recovered audio sig- 
nal through a highpass filter and rectifier 
to a logarithmic amplifier that develops a 
DC voltage that is proportional to the 
high -frequency content of the signal. That 
DC voltage controls the bandwidth and 
roll -off of a variable highpass filter-cut- 
ting the high -frequency response so noise 
and hiss are eliminated. R -E 

IC TESTER 

continued from page 82 

unison. More than likely, the circuit will 
tie pin 12 directly to signal ground. In that 
case, there is no easy way to get the two 
devices synchronized, and the com- 
parison test will not work. 

Testing IC's 
To test out -of -circuit ICs: 
Connect power from external source 
Connect a grounded shorting plug to 

socket A 
Place all IC switches in the OUT 

position. 
Select the appropriate IC card and in- 

sert it into the IC analyzer. Then insert the 
IC in the right-hand B socket (SO5). Use 
short jumpers of 22 -gauge solid wire to 
make power and ground connections from 
the solderless connector to one of the B 
sockets. 

The inputs can be tied low by putting 
the switches to the IN position. Do not 
switch the outputs, power, or ground pins. 
The pulser can be connected at the B sock- 
et, and should be used to test clocked 
logic. The pulse generator pushbutton is 
not debounced, so occasionally a double 
output pulse may result. R -E 

DON'T COUNT 
ON THIS 
ALONE 

TO SAVE 
YOUR LIFE. 

First -aid kits are fine for some emergen- 
cies. But what if you were choking? Having 
a heart attack? Or a stroke? This kit would be 
useless. 
Call the Red Cross. We'll teach you and your 
employees how to save a life. 
From work -safety to CPR, you can count on 
the Red Cross. We'll help. Will you? + American Red Cross 

. 1.1C4 S..+w d The Nilwein 

115 

www.americanradiohistory.com



MARKET CENTER 
BUSINESS OPPORTUNITIES 

US $8.00 including disk, thousand name brand pro- 
grams for Apple, IBM-PC, details U.S. $1.00, 
RELIANT, P.O. Box 33610, Sheungwan, Hong 
Kong. 

HOW to start a small electronics shop at home. 
Make extra money. Build as large as you want. How 

to get business, manage the shop, calculate Profit. 
Tax tips. $12.95, plus $2.00 P&H. WO -MACK, Box 
1651, Melbourne, FL 32902. 

PROJECTION TV...Make $$$'s assembling proj- 
ectors...Easy... Results comparable to $2,500.00 
projectors...Your total cost less than 
$20.00... Plans, 8" lens & dealers' information 
$17.50...Illustrated information free...MAC- 

CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Radio -Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $20.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
( ) 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
(No refunds or credits for typesetting errors can be made unless you clearly print 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 accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 

Card Number Expiration Date 

Please Print Name Signature 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$2.50 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to 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) 50d 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN BEHIND ENIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD PFACELUS AD: add 45% p price. 
prepaid.All other items same as for STANDARD COMMERCIAL RATE.TINT SCREEN BEHINDE 

r word 
NTIRE 

EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 21/4'- 
$270.00; 2" x 21/4-$540.00; 3" x 21/4'-$810.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISMENTS 
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. 

BI 
PROFITS 

ELECTRONIC 
ASSEMBLY BUSINESS 

Start home. spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 
BARTA, RE -0 Box 248 

Walnut Creek, Calif. 94597 

ROCOMA-GBX, 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 -RN, Grand Rapids, MI 
49501. 

EARN $300.00 per day installing residential phone 
wiring. Send $9.95 to E.R. HASKINS 150 S. 
Gienoaks, Suite 223, Burbank, CA 91510. 

EDUCATION & INSTRUCTION 
FCC Commercial General Radiotelephone Li- 
cense Correspondence Course. 60 individual 
lessons for $89.50. Payment plan. Results guar- 
anteed! Details free. AMERICAN TECHNICAL IN- 
STITUTE, Box 201, Cedart,Mountain, NC 28718. 

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 package, documentation. Price $125.00. 
COMPUTER -CITY, 467 Saratoga Ave., Suite 269, 
San Jose, CA 95129. (408)247-8775. 

MEXICO, obtain almost all technical books adver- 
tised in this magazine in pesos and in Mexico from 
Ing. SAMUEL THOMAS, Tel. 533-1833, clave 2754. 

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. 

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. 

GRAPHIC EQUALIZERS, ETC. 
NOISE eliminators, expanders, power meters, 
others. Twelve -24 bands/channel equalizers from 
$89.00. Kit see R -E 5-6/78, 2/80, 3-4/81. Catalog: 
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707) 
546-3895. 

FINEST 
SOLDER QUALITY 

SN 60/40 Rosin Core (RA) 
One lb. Reels,. 
16 swg 064 $7.95 
18 swg .0483 $8.45 - 

19 swg .040) $8.95 
20 swg '.036) $9.45 
21 swg (.032) $9.95 
1h lb. Reels 
22 swg .028) $5.95 
24 swg (.022) $7.95 
SN 62 (2% Silver) 
Rosin Core 
21 swg. 1.0311 $19.95 

FREE Freight On 

All Orders 

Over $25 
Under $25 add 
$2.50 per order. 
Minimum order $10. 

FREE Deaidering Wick 
with each pound of solder 

check II Money Order VISA 

g Mastecam N V Stale resents a0e 

ap eneate Sales tax 

- Craft 
PO Bo, 668R NY11753 

Call TOLL FREE 
800-645-4808, 

In ers 15161331-2660 

116 

www.americanradiohistory.com



FOR SALE 
CABLE -TV Secrets -the outlaw publication the ca- 
ble companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

RESISTORS V4W,1/2W5%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 1 R, Canon, GA 
30520. 

THE Intelligence Library -Restricted technical in- 
fdrmation & 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, cartridges, radios, speakers, cables. 
(718) 897-0509, D&WR, 68-12110 Street, Flushing, 
NY 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, WI 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 & handling (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:, Cash for old tubes, speakers, ampli- 
fiers. Western Electric, McIntosh, Marantz, RCA, 
Cunningham, Altec, JBL, Tannoy, Quad. (713) 
728-4343. MAURY, 11122 Atwell, Houston, TX 
77096. 

TUBES, hard -to -find. Send self-addressed stamp- 
ed envelope for list. AUDIO VIDEO STOP, 7477 
Village Parkway, Dublin, CA 94568. 

FREE catalog. Electronic, electrical, parts, tools, 
controls, switches, relays, tech books, manuals. JS 
CHRISTIANSON, INC., 120 Oser Ave., Haup- 
pauge, NY 11788. 

NEW...Convert any portable television into a giant 
five foot picture screen. Guaranteed. Only $24.50. 
QUEEN ENTERPRISES, P.O. Box 159, Toronto, 
Ontano M6M 4Z2. 

TUNABLE notch filters, brochure, $1.00. D.K. VID- 
EO, 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 tree 1-800-821-5226, Ext. 426(or- 
ders).JIM RHODES, INC., 1025 Ransome 
Lane, Kingsport, TN 37660. 

TECHNICA 140/channel cable converter fully re- 
mote sound and video unit only $149.00, Jerrold 
LCC58 converter only $79.00, Jerrold DRZ450 
converter 90/channel auto tuning only $89.00. All 
units carry full manufacturer's warranty, specials 
while they last. For catalogue send $3.00. Thanks. 
REDCOAT ELECTRONICS, P.O. Box 28504, Ja- 
maica, NY 11428. (718) 459-5088. 

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. MCNISA orders (808) 
395-7458. 

CABLE -TV 

BONANZA! 
ITEM 

SINGLEUNIT 

PRICE 
10-UNIT 
PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 18.00 ea. 

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 72.00 ea. 

LCC-58 WIRELESS CONVERTER 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) 109.95 58.00 ea. 

MINICODE (N-12) VARISYNC 119.95 62.00 ea. 

MINICODE VARISYNC W/AUTO ON-OFF 179.95 115.00 ea. 

M-35 B (CH. 3 OUTPUT ONLY) 139.95 70.00 ea. 

M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 199.95 125.00 ea. 

MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109.95 58.00 ea. 

INTERFERENCE FILTERS - CH. 3 24.95 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 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code #593-D forb'ds us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

PI CACC DONUT 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip 

Cashier's Check Money Order 

Acct # 

Phone Number 

COD Visa Mastercard 

Exp. Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under 
penalty of perjury that all 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. 
73251/2 RESEDA BLVD., DEPT. #1(1 RESEDA, CA 91335 

(818) 716-5914 No Collect Calls (818) 716-5140 
IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # of the equipment used in your area. Thank You 
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CB MODIFICATIONS 
Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail -in repairs & conversions. 
16 -page catalog $2. 

CBC INTERNATIONAL, P.O. BOX 31500RE, 
PHOENIX, AZ 85046 (602) 996-8700 

CABLE and Subscription -TV secret manual. Build 
your own descramblers, converters -HBO, Show - 
time, Movie Channel, UHF. Latest theory, sche- 
matics, instructions, suppliers. Send $8.95 to 
CABLETRONICS, Box 30502R, Bethesda, MD 
20814. 

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 immoblizes 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. 

CABLE TV converters -All major brands. Wireless 
remotes with volume, wired remotes. Cable and Vid- 
eo accessories. Cablemaster distributor. Lowest 
prices. Ship C.O.D.. Catalogs $3.00, SONE ASSO- 
CIATES, 5 Broadway, Suite 201, Troy, NY 12180. 
(518) 274-0608. 

CONVERTERS all types for all systems. Lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Free catalog. PG VIDEO., 61 Gatchell 
St., Dept. RE, Buffalo, NY 14212. 

SCIENTIFIC Atlanta Cable Systems. CM -04 spe- 
cial! Descrambler for 8500, 8530, 8520 systems, 
$125.00. Info $2.00, ADVNCED TECH SYSTEMS, 
Box 316, Auburn, MA 01501, (617) 832-2339. 

CIRCUIT boards: Your artwork, quick delivery, rea- 
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892, 
Lincolnton, NC 28092, (704) 735-3943. 

SINGAPORE -shopper's paradise. Get compo- 
nents, peripherals, books and equipment -very 
cheap. Send requirements. BUSINESS BIRDS, 
B1-47. Simlim Tower, Singapore -0820. 

UNIQUE video countermeasure and counter -coun- 
termeasure manual. Limited distribution. Covers 
satellite, CATV, STV, MDS. Information, 1985 cata- 
log, application notes $1.00 plus 2 oz S.A.S.E.. 
CAPTAIN VIDEO, P.O. Box 9388, Baltimore, MD 
21228. 

FLY'S #1 to #692, yokes, modules, much more. 
Send stamps, 55 cents to WHOLESALE ELEC. 
SUPPLY , 1711 Mass. Ave., Lexington, MA 02173. 

ELECTRONIC parts bonanza! Now -working TV 
modules. $14.95, postpaid, WILLIEDALE 1603 
Westfield, S.W., N.Canton, OH 44709. 

BUILD 35 exciting interfaces for your C-64. Detailed 
196 -page book $16.95. MICROPRESS, P.O. Box 
388, Goleta, CA 93116. 

PULSE generator -0.1 Hz - 50 MHz. Free bro- 
chure. MDM ELECTRONICS 257 Castro Street, 
#2J-1, Mountain View, CA 94041. 

TUBES TV, radio, 90% off retail, new name brands. 
GRAY, 4415 Indianapolis, East Chicago, IN 46312. 

CATALOG: TV descramblers, cable converters, mi- 
crowave converters, satellite systems, many types, 
kits or built, $1.00. MINUTE KITS, Box 531, West 
S.Q., Bronx, NY 10461. 

ELECTRONIC fish caller for fishermen $5.00!! Uni - 
den EX -1100B cordless telephone 50' range 
$30.00. Limited quantities. Information $1.00, J. 
ELKINS, 311 Shirley Street, Boston, MA 02152. 

TUBES name brands, new, 80% off list, KIRBY, 298 
West Carmel Drive, Carmel, IN 46032. 

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. 

Power ieect 
Problems? 

aMM$I ORI 
YIIEp $A$$1 
INVEt RADIOUTSt 

IN10gNWTA 

AEGISm . Power Conditioning Equipment ...THE SOLU- 
TION! Protects Computers & High-tech Equipment From 
Damaging Voltage Surges. Lost Data. & Costly Down Time. 

SPIKE-SPIKER® 
Transient Voltage Surge 8 Spike Suppressors & Nuse 
Fillers Eleven Models -All Models Rated 120V. 154 

Priced From $29.95 
LIME-SAVERTU 

Standby Uninlerruptible & Emergency Power 

Systems. Self -Contained Batteries. Compact 
Design. Completely Automatic. 
Priced From $549.1 

Cap or wnte for tree literature 

Dealer inquires invited. 

nab' 
arro11T (081 t0E 

800-524-0400 
TWO 501-651.2101 

IN PENNA. 215.837-0700 
6584 Ruch Rd Dept. 

Bentlehern PA 18017 MADE IN USA 

WANTED 
INVENTIONS, ideas, new products wanted! Pre- 
sentation to industry. National exposition. Call 
(1-800) 528-6050. Canada (1-800) 528-6060. X831. 

REEL-TO-REEL TAPES 
AMPEX professional series open reel tape, 1800 -or 
2400 -feet on 7 -inch reels, used once. Case of 40, 
$45.00. 101/2 x 3600 feet and cassettes available. 
MasterCardNisa. VALTECH ELECTRONICS, Box 
6 -RE, Richboro, PA 18954 (215) 322-4866. 

INVENTORS! 
CAN you profit from your idea? Call us today regard- 
ing the marketing of your invention, or write for your 
free information package. Over a decade of service. 
AMERICAN INVENTORS CORPORATION, 82 
Broad Street, Dept. RE, Westfield, MA 01086, (413) 
568-3753.(Not an answering service.) Offices na- 
tionwide. 

ICAO 
un M RAT 

Pots -1 Meg Linear Taper 5/1.00 
Motion Detector Bds(Ine lc -$2l -, 7/10.00 
Mot Der (IC Only- ULN 232143/52-20/10.00 
Project Box/Lid Foe Detector 1 95 
Miniature Speaker For Detector .25 
Extensive Construction Article For Det. Si 
TV Knobs 15/1.00 
Ammeter (0-15 AC. Amperes). 4.95 
Volt/OHM Meter MVMNT (0-1K OHM, 

7450374-D Type Flip -Flop. Non/Inv 
74SC533-Transparent otcnnvertedd 
74$0534-D Type Flip -Flop, Inverted 
745C540 -Octal Butter/Line Driver -Inv 
745C541 -Octal Butter/Line Driver N/I 
74SC563-Transparent Latch. Inverted 
74SC564-D Type Flip -Flop, Inverted 
7450573 -Transparent Latch, Non/Inv 
74SC574-D Type Flip -Flop. Non/Inv 

SOa Central Ave. 
W1taMiNQ N.J. 07000 

(201) 554-6006 

- 0-300V) 2 95 Data Book For All Above *'s 2 50 
Coils For Radio Elec' Feb. 84 TV 7 Segment Drsplay13" CommonCathl 1S 6V Miniature Gear Motor. 

Cypher IV Micro -Controller KIDS119.50 Project, Toko *'S T-1, T-2, L-1 (12uH) 7 Segment Display66"CommonAnnl 65 
.50 

RFChokes-1.8uh, 8.2uh, 12uh,22u1r.10/1.00 
& L-2 (.071 uH) Complete Set Of All Tri State LED's . 3/1 00 22/44 Pin Edge Card Connector 4 MHz. 8 -Bit Microprocessor 
4 Colts 850 Jumbo Red LED's -Diffused Lens, Prime(Tn) 

.50 
34 PnConrle tor(For Drives) w/Hood_...75 (NAT I NS80731 

MC1330-Prime (Moto)... .. 2/1.00 All 100% Prime -1 5/S1,100/56.1.000/55750 BNC-T' Connector (UG-274) Control Basic Interpreter On -Chip 
BFO-85 Transistor . 1 50 LED Mounting Clips 8 Rings 15/1.00 .95 

Mixed Connector Asst 10/1.00 Auto -Start Operation At Power -On 
Disc Caps .001 ut 20/1.00 Texas InsV*994A Keyboard-Inc/Data For 1.5AMP 50V Bridge (Gt. TO -5 Pkg) Fast 16 -Bit Multiply And Divide 
74123 -Prime (Nat) ....3/1.00 Pins MadeWhen Each Key Depressed. 4.95 

.50 
25AMP 200VBridgelSdder Lug Term) RS -232. Supports CRT & Serial Link 

470uf 35V (Radial) 3/1.00 Dip Switch -12 Position 2/1.00 
...1.50 

Zenith TV Replacement IC Specia181 Each 24 Bi -Directional I/O Lines 18255A1 
470uf 161 (Axial) .... .... 4/1.00 Dip Switch -8 Position 4/1.00 221-42, 221-43. 221-45, 221-48, 221-69, RAM Memory -2K Expandable To 16K 
2N3904 10/1.00 Keyboard Push Button Tops 30/1.00 221-79,221.87.221-96,221-104,221-105, Eprom Memory. Expandable To 16K 
2N3906 10/1.00 Audio Cable '. .30 Feet/1.00 221-106, 221-140 Built In Eprom Programmer 
1N914 40/1.00 22AWG Wire 50 Feet/1.00 2S0900Horiz Output W/Damper Drodel-2.95 Parr i Cent ron,ri Printer Interface 
1 N4148 40/1.00 27AWG Wire 50 Feet/1.00 2SC71720 (Toshib-Horiz Output Trans) -1.95 Optional Real -Time Clock W' Backup 
1N5231B(5.lV.Zener Diood0ee)) 5/1.00 Mini Lubricator (d Lubricant) ...1.00 Winegard 4 Bay Bowtie UHF Antenna -19.50 

Pay TV Hardware Installation Kit Blow Out Voltage Regulators(PrimeTO-220) 7805. 
7812.7824,7905,79912 -Mix or Match -3/1.00 

Soldering Iron (20W1.. ...5.50 
Solder Sucker .6.50 

IC Storage (Bug) Box (Holds) 30 IC's -1.75 
Precision Mutti -Turn) Trim Pots 'Copal), As Low As 52.95-* 53.50 Shipping Per Unit 

Mica Insulators For TO -220 Pkg. .20/1.00 Molex Pins(7 PrNStnp)100/$2. 500/54,1K/S6 100 OHM, 500 OHM. 1K. 2105K. 10K. 20K. All Kits Contain 5 F Connectors 300 to 75 
Voltage Rees !Unmarked, 60% Prime May Clock Module -Crystal Controlled. Green 50K, 100K, 200K, 500K. 1M-.85 Each -3/S2 OHM Balun. 300 OHM Terminal Block 2 FI '5 
Include Positive/Neegfl & Adjust 15/1.00 Display/12VDC/Time Set Switches/Data-4.95 Plher PT -10V Hot Mt(SIrgNTum)Tnmman 75 OHM Patch Cord 2 Ft 300 OHM Twin Lead. 
78L08 Voltage ReglDM106,TO-92(.20/1.00 Rotary Switch (5. Position. 5A 12511-3/1.00 100 OHM. 1K. 1óK 25K. 50K 100K 4/S1 Nylon Cable Ties. And UHF Antenna 
PN2222A .. 20/1.00 Giant Alpha Numeric Display 1-1/2" X 2' Heat Sensitive Switch/150' o... 10/1.00 Model *412482.95 Includes All Of 
2N3ó55 .50 7X5135 Total) Red LED Matrix/Specs-495 

. 

Mixed Switch Asst 10/1.00 The Above Plus 25 Feet Coaxial Cable And 
2N5308 20/100 11 LED Bar Graph Display -2-3/4", Rett 

.. 
Mixed Coil Asst . 10/1.00 Mounting Hardware For Indoor Wall/Ceiling 

15 Cent (.15) Per IC TTL 
7440 7495 

LED's(Specilv Rad, Grn,AmD) Specs. .269 
Swan Amp( Tapped Transformer -Colt Be 

Rubber Feet 10/1.00 
Buzzers 3/1.00 

installation7403 
Model *488082.95 Includes All 01 

7410 7442 74107 WiredFor(7 SV.9V,15V, 181.0 Reg Shpg... 8.95 Chip Resistor 681G 20/1.00 
(47013 

The Above Plus 25 Feet Coaxial Cable And 
7436 7450 74151 Wall Plug Transformer -24V 525mA ... . 1.50 Chip Resistor 20/1.00 Attractive Expandable Pole/U-Bolt For 
7437 7474 74163 6.3V 1.2A Transformer 120 Chip Cap (330p!) Easy Indoor Installation 
7438 7476 74393 
15 Cent (.15) Per IC 74LSXX 

12V Center Tap Transformer .... 2.50 
Mini Audio TranSlormers .. 10/1.00 

Jumbo Red LED W/Built In Resistor -30;51 
MRF901 HothyGrade-60%0opid 10/1.00 

Model *484543.95 Includes All Ot 
The Above Plus 65 Feet Coaxial Cable Arlo 

74LS10 74LS86 74LS174 1N4007" 20/1.00 
.. 

De -Soldering Braid i3S.Wickl 5 Ft All Necessary U -Bolt Hardware 
74LS20 74LS153 74LS257 1145059 200V 1 Amp). .. .. 15/1.00 

' 

.90 
IC Ass't (Hobby Grade. Some Marked) -30/$1 

MODEL 705 Digital MUltimeter 74LS74 74LS158 74LS273 1N5060(400V 1 Amp).. 10/1.00 ., 
. 

20 Cent (.20) 74SCXX 20 Cent Per IC CMOS 
40018.4011 B, 405013 

Zener Diodes -20V 1W 30/1.00 
Zoner Diodes -13V 1 W Glass... . 30/100 

oc voneg. 1000V to 1000V MC838 (DTL) 10/1.00 2560.OKC Crystal.. 50 
Optolsoiator(H11G2-6PIN DIP) Specs._. 40 
2716 Eprom 1.45 
2732 Eprom 1 95 
2764 Eprom - 2 45 

3.579545 Color Burst CrystaliHC-181 50 
1.0 Mhz Crystal .... t 95 
60 Mhz Crystal 1.95 
TO -5 Heat Sinks (Bern) ... 10/1.00 

Series Special 
Octal Interface Circuits 
Equivalent To 74LSXX Serles 

At V011epa rw0Vb750V /ay 
oc Current 0.1 MA te 10A w1 Ac current 0.1MA to 10A 
HbLo Reeruanoe 0.14 to 20Mº 

tpr to 200F 
258K Dram 15Ons Prime Hitachi Ideal For ( 

Mac Upgrades& Expansion Projects)... 4.95 
TO -18 Heat Sinks (Bern).. 10/1 00 ( 

Super Sub -Mini Ceramic Caps (All 1001) 
Low Power ISO-CMOS Technology 
Short Propagation Delay 

io Test 
Dix e Tes. torrent oitape reeling Diode 
ir., test i,aneietor testing 

8243 1/O Expender IC) W/Specs 295 .0015uí 100V 152 . . 30/1.00 Improved Noise Margins 
UHF -TV PREAMP uDN 6118 (Display Driver IC W ....85 .0022uí 100V 182 .. . 30/1.00 High Current, Sink/Source Capability 

UDN 6128 " " .95 
UCN4116B-Oet/Freq Div Clocktc-specs-5/1 
I1CN 4801)8 Chan BiMos Latch/Drived-1.00 

0027uf 100V 
.0033uf 100V 
0039u1100v 

272 
332 
392 

30/1.00 
. 30/1.00 

....30/1.00 

74SG137-1 0f 8 Inverted Decoder. Latched 
74SC138-1 Of 8 Inverted Decoder 
74SC139-1014 Inverted Decoder 

(As featured in Radio Electronics March/ 
May articles. 1982) 

LM339 45 0056uí 100V 562 . 30/1.00 74SC237-1 Of 8 Non -inverted, Latched This inexpensive antenna mounted pre- 
LM380IULN22801.... 45 0082x1100V 822 30/1.00 74SC238-1 Of 8 Non -Inverted amp can add more than 25 d8 of gain to 
555 Timers (Tit..... ...4/1.00 4 7u140V Lytic(Radrall ... . 20/100 74SC239-1 Of 4 Non -Inverted your system. Lofs of satisfied customers 
NE556 (Dual timer -Moto) ..50 47uf 25V Lytic (Radial) .. . 10/100 74SC240-Octal Butter/Line Driver -Inv and repeat orders for this high quality kit. 
741J OpAmp(Minr Dip Hi Pei Pk ..4/1.00 1000uf 185V Twist Lock 1.00 74SC241-Octal Butter/Line Drover -N/1 which includes all component ponent parts. PC 
LM1310(Unmarked. Tested Prime). ...50 3200uf 50V(Ideal For Power SupXlie3p1.00 746C244 -Octal Buffer/Line Driver -N/1 

BD. Case. Power Supply and Balun 034.50 
LM1889 95 
LM3900.. 45 

5600uí251 Comp Grade 3-5/8-X1)-3/1.00 
1 of 50V Monolithics 10/1.00 

74SC245-Octal Bus Transceiver -Non I 

74SC373-Transparent Latch-Non/Inv Assembled Version 55750 
AM/FM Radio IC (*2204 W/Specs-Hobby) 

.. - ... ... 15/1.00 
22uf 50V Monolithics 20/1.00 
Chip Caps -Set of 4. 2 Each 2.783 3pí-1.00 Terms: MICRO -MART accepts Visa MC and telephone CODs Minimum order $10.00 Shipping - 

IC Sockets .33uí 100V Dip Mylar 10/1.00 
U S orders. 52.00 Canada and other countries S3 50 (includes ins) Shipping rate adjusted where 

8 Pin / .07, 14 Pm / 13. 16 Pin /.15. 
18 Pin /. 17. 24 Pin / .22. 28 Pin /. 24 

.0220 200V Wrapped Mylar 15/1.00 

.1u1 50V Wrapped Mylar 15/1.00 applicable NJ rESident5 add 6% sales tax 

TO -5 Transistor Socket . 7/100 1,000 PC Resistor Ass' t130 Values11/2W-$3 MICIO-IOAIT 500 CENTRAL AVE., WESTFIELD, NJ 07000 (201) 0544000 
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P"."Radue 
_ Ihãek Parti PIaeE® 
Over 1000 Items in Stock at Everyday Low Prices 

We Have the Connectors You Need for Computer Interfacing 

1 

Solder -Type Subminiature "D" Connectors. 
Ideal for building your own RS -232 cables. 
Fig. Type Positions Cat. No. Each 

1 Sub -D Male 25 276-1547 2.99 
2 Sub -D Female 25 276-1548 3.99 
3 Hood for Above 25 276-1549 1.99 

(4) Dustcaps. For Sub -D 25 connectors. Help pre- 
vent moisture and dirt contamination. One ma e and 
one female. 276-1546 Set 39C 

5 -1W11:24 
7 

BEIM s 

(5) Printer Connector. NEW LOW PRICE! 34 - 
position solder -type connector for parallel printers. 
Heavy-duty metal -shielded construction for trouble - 

free service. Was $6.99. 276-1534 4 99 
(6) 6 -Position DIN Plug. Fits joystick port of Tandy 
Color Computer 2. Use with inline jack to build your 
own joystick extension cord. 274-020 1 19 
(7) 6 -Position Inline DIN Socket. For use with 6 - 
pin DIN plug. 274-021 996 

We Can Replace Virtually 
Any Entertainment or 

Industrial Semiconductor 

RADIO SHACK'S NEW 

SPECIAL -ORDER 
SERVICE 

If the IC or semiconductor you need is not part of 
our regular stock, our store manager will help you 
get it. He'll identify a suitable replacement, then 
special -order it from our warehouse. There's no 
postage to pay or other extra charges for this con- 
venient service! 

CMOS and TTL Digital ICs 

All Include 

J Pin -Out and Specs 

CMOS Cat. No. Each 
4001 276-2401 .99 
4011 276-2411 .99 
4013 276-2413 1.19 
4017 276-2417 1.49 
4049 276-2449 1.19 
4066 276-2466 1.19 

TEL Cat. No. Each 
7400 276-1801 .89 
7404 276-1802 .99 
7408 276-1822 1.29 
7447 276-1805 1.69 
7490 276-1808 1.19 

Computer Interface ICs 

Type Cat. No. Each 

MC1488 RS232 Quad Line Driver 276-2520 1.79 
MC1489 RS232 Quad Line Receiver 276-2521 1.79 
MOC3010 Triac-Output Optocoupler 276-134 1.99 

Check These Super Values! 0 
9 

(8) Small Enclosure and PC Board. A real bar- 
gain! The 13/16 x 37/16 x 25/16" enclosure is of rug- 
ged, yet easy -to-drill plastic. Internal PC board has 
483 DIP -spaced solder -ringed holes. Two labels, 
hardware, snap -in rubber feet. 270-291 . .. 2.99 
(9) 4" 120 VAC Cooling Fan. Whisper quiet and 
efficient. Moves heat away from computers, ham 
and hi-fi equipment. Also useful in solar heat sys- 
tems. 65 CFM. Leads for easy hookup. 
4 ,/,sx411/16x21/2" U.L. recognized. 
273-241 15.95 
(10) Electronic "Doorbell" Chime. Gives you 
the familiar "ding -dong" sound and it operates 
from one "D" cell. 43/4"leads. 273-067 ... 6.95 

Voltage 
Regulator ICs 

Type Function Cat. No. Each 
7805 5 VDC Fixed 276-1770 1.59 
7812 12 VDC Fixed 276-1771 1.59 
7815 12 VDC Fixed 276-1772 1.59 

LM317T' 1.2 to 27 VDC 276-1778 2.79 
LM723 0 to 40 VDC 276-1740 .99 

'14 -Pin DIP, others TO -220 case 

Switch 
Values 

11 

(11) Rotary Switch. 2 -pole, 6 -position. Rated 0.3 
amp at 125 VAC. Single deck, non -shorting type. 
1/4" -diameter shaft. 275-1386 1 19 
(12) NEW! 120 VAC SPOT Push-On/Push-Off. 
Round button. Rated 3 amps at 120 VAC. Lamp 
requires 12 volts, AC or DC. 1/2" mtg. hole. 
275-677 4 95 

Voice Synthesizer IC 

Heart of a 
Rewarding 

Project! 

SP0256-AL2. This MOS LSI device uses a pro- 
gram stored in its built-in 16K ROM to synthesize 
natural sounding speech. Requires low-cost sup- 
port components and is easy to interface with most 
microcomputers. Requires 3.12 MHz clock crystal 
(available through Radio Shack). 28 -pin DIP with 
detailed specs and programming data 5 VDC, sin- 
gle supply. 276-1784 12.95 

Learn About Electronics 
By Building Your 
Own Circuits 

Only 249 

Getting Started in Electron- 
ics. By Forrest Mims III. The 
perfect introduction to the ex- 
citing world of ICs and solid- 
state. It's written in easy -to -understand language 
by one of America's most popular technical au- 
thors. Features large schematic diagrams with 
clearly labeled component values. 128 pages. 
276-5003 2 49 

> Si 2, 
-.A 2.. 

Semiconductor Reference 
Half Price! 

Re 75 
3.49 

1985 Edition 
in 272 Pages 

Illustrated 

Exclusive substitution sec- 
tion lists over 80,000 semi 
types and their low-cost 
Radio Shack equivalents. Data on Radio Shack 
ICs, SCRs, LEDs diodes and opto devices. 
276-4008 Sale 1.75 

TV RF Modulator 
Special 

Purchase! 

c= .11) Only 495 

Compare our LOW price to mail- 
order offers on this high -quality de- 
vice! Originally for TI 99/4 computer, 
this prewired, metal -cased module 
provides a superior -quality TV signal 
on channel 3 or 4. 5 -pin DIN plug 
accepts video, audio and 12 VDC 
power input. Extra -long cable for 
easy hookup. With data. 
277-1015 4 95 

Pocket -Size, 8 -Range 
Multitester 

Save S 2O7 

888 Reg. 10.95 

Switched Ranges 

2000 ohms -per -volt 
sensitivity, yet only 
3t/2x21/4x11/4"and 
super durable. Ranges: AC and DC 
volts 0-15, 0-150, 0-1000. DC current 
to 150 milliamps Resistance to 
100,000 ohms. With leads, manual. 
Requires "AA" battery. 
22-212 Sale 8.88 

Digital Logic Probe 
With Tone Output 

1995 
Overload Protected 

The fast way to "peek inside" TTL, 
LS and CMOS digital circuits. Color - 
coded LEDs indicate high, low or 
pulsed logic states (up to 10 MHz). 
The simultaneous tone output frees 
your eyes for faster testing. With illus- 
trated instructions and user's tips. 
22-302 19.95 

Sale! IC Inserter and 
Extractor Set 

Cut 30% 

488 Reg. 6.95 

Handle DIP ICs 
The Safe Way 

This easy -to -use set helps you re- 
move or install DIP ICs without bend- 
ing pins. The inserter features a 
built-in pin straightener. Both of the 
tools are groundable to protect static - 
sensitive MOS devices. 
276-1574 Sale, Set 4.88 

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifiers, 
Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more! 

Radie lhaek 
A DIVISION OF TANDY CORPORATION 

Pnces apply at partici paling Radio Shack stores and dealers 
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THE AUTONOMOUS ROBOT 

IS NOW PRICED FOR 
EVERYONE! 

Buy each 
or factory 
your own 

subassembly as a kit 
assembled and create 
GEMINI Robot. 

4.11111> 
Or, for 
convenience, 
start with 
GEMINEX, 
our starter 

kit, and 
expand to 

GEMINI 
later with 

upgrade kits. 

Either way, 
Buy a piece of tomorrow 

TODAY! 

CALL or WRITE For Our FREE 
Brochure. 

arc tecf systems 
9104 Red Branch Road 

Columbia, Maryland 21045 
(301)730-1237 
Telex 87-781 

CIRCLE 272 ON FREE INFORMATION CARD 

LIFETIME 

Quality Microwave TV Antennas 

Multi -Channel 1.9 to 2.7 GHz 
40dB Gain True Parabolic 20 Inch Dish 

Complete System $84.95 (Shipping Incl.) 
Dealerships. Oty. Pricing, Replacement Parts 

Phllllpß Tech Electronics 
P.O. Boll 30772 Phoenix, AZ 85087 
(602)907-7700 153.00 Credit all phone adersil 

WARRANTY MasterCard Visa COD's 

SATELLITE TELEVISION 
BUILD your own Satellite -TV receiving system 
and save! Instruction manuals, schematics, cir- 
cuit boards, parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647, 
Dept. 21S, Tempe, AZ 85282. 

UNSCRAMBLE- Canadian & American satellites. 
Watch the good stuff. Plans $19.95 -boards & plans 
$30.00 -units completed $298.00 -kits available - 
details and order forms $3.00. SCRAMCO, 8688 
Royal Drive, Noblesville, IN 46060. 

SATELLITE Descramblers. Lowest prices any- 
where! Dealer inquiries welcome. Send $3.00 for 
catalog. We ship C.O.D.'s, STARVIEW INC., P.O. 
Box 103, Rexford, NY 12148. (518) 785-1288. 

SATELLITE -TV -Home -RV's. Complete fully op- 
erational systems from $695.00. Send $2.00 for 
catalog. MIDWEST SATELLITE SYSTEMS, P.O. 
Box 43008, Mt. Clemens, MI 48043. 

UNIQUE Satellite TV Manual for dealers/hobbyists. 
Includes step-by-step instructions for system in- 
stallation & tuning, purchasing, marketing, com- 
plete list of distributors & equipment plus more. 
Rush $19.95 to SATELLITE COM. NETWORK. 204 
W. 20th St., New York, NY 10011. 

FINEST proven names in satellite NRO systems 
available at discount prices. Send $1.00 for our 
prices.C.V.P., Box 2414, Danbury, CT 06810. 

THE LNA specialists! Brand name, lowest noise, 
lowest prices! We will not be undersold! Send for 
prices: LNA, 201 E. Southern, Suite 100, Tempe, AZ 
85282. 

SATELLITE antenna you can build at home! Com- 
plete instructions provided in fact -filled book. $8.00 
to: HIGH SIERRA, 5968 E. 29th, Tucson, AZ 85711. 

SATELLITE Channels Newsletter. Get the most 
from your dish! Details, sample $2.00. BOX 31R, 
Dighton, MA 02715. 

SATELLITE system $595.00 complete information 
$1.00; color catalog $2.00. STARLINK, INC., 
2603-16R, Artie, Huntsville, AL 35805. 

THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX 1111-E PLACENTIA, CA 92670 

(714) 632-7721 
Join Thousands of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 

SI0.00 3rd Class SILO° 1st Class 

Oh $35.00 - Lifetime - 3rd Class 

- 'RUTS Q VOLTS 

COMPUTERSMAN 

GEAR 

SOFTWARE 
SCANNERS OPTICS 

resMoIC'INÓZAW« 
SATELLITE 

AUDIO VISUAL 
NEW PRODUCTS 

COMPONENTS S 

ANTIQUE ELECT. 
PUBLICATIONS 

FLANS SERVICES 

PLANS AND KITS 
CATALOG: Hobby, radio broadcas ing, CB, lowfers. 
Transmitters, linears, active antennas, converters, 
scramblers, bugging devices, more! PANAXIS, Box 
130-F10, Paradise, CA 95969. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals -newest pilotless 
method. Circuit boards, most parts from Radio 
Shack. Detailed theory, drawings, schematics, in- 
structions $14.95 plus $2.00 shipping. DIRIJO 
CORP., Box 212, Lowell, NC 28098. 

CABLE -TV Converters: Jerrold products in- 
clude "new Jerrold Tri -Mode", SB -3, 
Hamlin, Oak VN -12, M -35-B, Zenith, and 
more. UHF Deluxe II kits. (Quantity dis- 
counts) 60 day warranty. Repairs of cable 
converters. For fast service C.O.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. 

ENJOY SATELLITE TV 
DO-IT-YOURSELF AND SAVE v 
Electronic Know-how not required. \ 
Easy to build from our plans or kits. 
Lowest prices on satellite electronics. \N .: r 

Send $1 for catalog or $8.95 for /; 
"Consumer Guide to Satellite Television." 

Mail today to: GFI-D14, Box 9108 
Missoula, MT 59807 F 

TV stereo adapter plans/PCB also UHF gated - 
pulse descrambler with simulated stereo output. 
For additional information -send S.A.S.E. to 
SOKOLOWSKI, Box 150, Elmont, NY 11003. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the world's finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A&S SPEAKERS, Box 7462R, Denver, CO 
80207. (303) 399-8609. 

PROJECTION TV...Convert your N to project 7 
foot picture...Results comparable to $2,500.00 prol- 
ectors...Total cost less than $30.00... Plans and 8" 
lens $19.95... Illustrated information free. MAC- 
ROCOMA-GB, 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. 

ATTENTION technicans: A must for testing tran- 
sistors and diodes in and out of circuit! Saves time 
and money! No more knotted test leads! Sche- 
matics and instruction manual $8.95; kit (unas- 
sembled) $24.95; kit (assembled) $34.95, Postpaid 
to: WTV, INC., 114 Granite Street Shopping Center, 
Westerly, RI 02891. 

FREE catalog 99 -cent kIts-audio, video, TV com- 
puter parts. AIIKIT, 434 W. 4th St., West Islip, NY 
11795. 

PAY N and Satellite Descrambler Manual. All sys- 
tems. Schematics. America and Canada. 62 pages 
$12.95. Stunguns, schematics and theroy. $9.95. 
kits catalogue $2.00. SHOJIKI ELECTRONICS 
CORP., 1327 Niagara St., Niagara Falls, NY 14302. 
C.O.D.'s, (716) 282-1001. 

UFO detecting. Detailed book. Theories, electronic 
projects, and catalog, $5.95. UFONICS, Box 1336- 
R, Patchogue, NY 11772. 

TELEPHONE test set. Easy to build and use, test 
both phones and line. Parts and plans $14.95, plans 
only $3.00. FINCH ELECTRONICS, Rt. 1, Box 
266B, Advance, NC 27006. 

NOISE reduction -Eliminate hiss on recorded 
tapes. Fast, no pumping, built-in bypass. Plans and 
P.C. board $18.95. Certified check/money order. 
SOUND INNOVATIONS, P.O. Box 7394, Bloomfield 
Hills, MI 48302-7394. 

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. 

IBM PC compatible computer. Motherboard 
$276.00, P/S $119.00, case $110.00, etc. Easy to 
follow instructions. Only a screwdriver needed. Call 
for info 1(216) 842-4313 or send $3.95 for info and 
prices. JV SYSTEMS P.O. Box 9807, Brookpark, 
OH 44142. 

WRITE FOR 

gr%o 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 

ROBOTICS TRAINING 
ROBOT vehicle pilot/technician put your elec- 
tronic/mechanical skills to work underwater! Train 
to operate subsea remotely operated vehicles in 
support of the offshore oil and gas industry. High 
pay/travel-free brochure. UNDERWATER VEHI- 
CLE TRAINING CENTER, 10046 Chickasaw, 
Houston, TX 77041. Call 1 -800 -USA -DIVE. 
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DoKa v 

L 

COMPUTER 

PRODUCTS, 

Inc. 

ORDER TOLL FREE 

(800) 
538-8800 
(CALIFORNIA RESIDENTS) 

(800) 
848-8008 

i 

MasterCard 

STATIC RAMS 
2101 258 x 4 150., 
2102 I K x I 450., 
21021-4 1 K x I 150u 
21021-2 10 x I 2501$ 
2111 258 x 4 450 
2112 258 x 4 450.t 
2114 10, 1 1501$ 
2114-25 1K x 1 250., 
21141-4 10 x 4 450., 
21141-3 I K , / 3001$ 
21141-2 I K x 4 2001$ 
2111 10x1 551, 
5101 256 x 1 450 CMOS 
TM13404/-/ 40 x I 450E, 
1118404/-3 40 x I 300., 
1M0/041-2 40 x I 2001$ 
M04118 IKx6 250., 
TMM2016-20 2K x 6 20011 
TMM2016-15 20 x 8 150., 
TMM2016-10 2K x 8 100.x 
HM8118-4 20 x 8 200., CMOS 
HM8116-3 20 x 8 1501$ CMOS 
HM6116-2 20 x 8 1201$ CMOS 
HM61161P-4 2K x 8 200., CMOS 
RM81161P-3 20 x 8 150., CMOS 
NM61181P-2 2K x 8 120., CMOS 
2-6132 /K x 6 3001t 
HM8284P-15 80 x 6 150R, CMOS 
HM82611FI5 60 x 8 1501, CMOS 
HM82841P-12 80 x 8 120,t CMOS 

1.90 

.79 

.89 

129 
2.29 
2.29 

.99 
1.10 

1.20 

1.30 

1.40 

3.95 
3.90 
2.95 
3.45 
3.85 
8.95 
2.49 
2.99 
4.19 
2.49 
2.89 
5.49 
2.99 
3.48 
6.49 

29.96 
7.95 
8.95 

10.95 

DYNAMIC RAMS 
1M94027 40 x 250., 1./5 
UP0111 /0 x 300., 1.95 
MM5260 40 x 300., 1.95 
M04108 80 x 200,, .49 
MM5298 80, 250., .49 
1118-20 160 x 200., .79 
4I18-15 IBK x 150.t .99 
4116-12 180 , 120,t 1.19 
2118 160 x 150,, 5, 3.95 
4164-25 840 x 250 5r 1.50 
/184-20 64K, 200., 5r 1.75 
/184-15 840 x 150., 5r 2.00 
11258-20 256 , 2001t 7.95 
11256-15 256 , 1501t 8.95 

EPROMS 
1702 256 x 8 1 ui 3.95 
2108 10x8 4501$ 2.40 
2758 10 x 8 450.t 5.80 
2716 20 x 8 1501t 5r 2.85 
27I6-1 2K,8 350,, Su 3.95 
1M82516 20 x 6 150 5. 3.95 
1M82716 2K x 8 450,1 8.95 
TMS2532 40 x 8 /50 5r 3.95 
2732 IK x 8 450., 5r 3.95 
2732 8-4 4K, 8 150.$ 21r 3.95 
2732 9-35 40 x 8 350,$ 21r 3.95 
2732 A 40 x 8 250., 21, 5.95 
2732 A-2 40 x 8 200., 21r 6.95 
2164 8K x 8 450., 5r 425 
2764-25 80 $ 8 250., 5r 4.95 
278/-20 8K $ 1 200.1 5r 7.95 
TM52564 BK x 6 1501t 5v 9.95 
MCM6876/ 6K x 8 /50.$ Su 17.95 
MCM88786 8K , 8 3501, 5, 19.95 
27128-45 180 , 8 250,, 5, 8.95 
27128-30 160 , 8 300,$ 5r 9.85 
21128-25 160 , 6 250u 5v 10.95 
27256-25 320 x 8 250., 1/, 24.95 

74LS00 
741800 .23 7418125 .48 1418280 .58 
741801 .24 1418126 .48 1418266 .54 
741102 .24 7418132 .58 7418273 145 
141803 .24 7418133 .58 7418275 3.30 
741804 .23 7418136 .38 7418279 .48 
741805 .24 741ß137 .98 7418280 1.95 
741808 .27 741.8138 .54 7411283 .68 
741809 .28 74L8139 .54 7411290 .88 
741810 .24 7411145 1.15 7419293 .88 
741811 .34 7411147 2.45 7418295 .98 
741812 .34 7418148 lao 7419298 .88 
741813 .44 7411151 .54 7419299 1.70 
741814 .58 7418153 .54 7418323 3.45 
741815 .34 7418154 1.85 1418324 1.70 
141820 .24 7415155 .68 7418352 1.25 
741821 .28 7418158 .88 7418353 1.25 
741822 .24 7418157 .64 7411363 1.30 
741926 .28 7411158 .58 741S384 1.90 
741127 .28 7418160 .68 7418365 .48 
741828 .34 7415161 .64 7418366 .48 
141830 .24 7418162 .68 .7418367 44 
741832 .28 7418163 .64 7418368 .44 
741S33 .54 7418164 .68 7415373 1.35 
741837 .34 7418165 .94 7418374 1.35 
741838 .34 7415186 1.90 7418377 1.35 
741140 .24 1418168 1.70 7418318 1.13 
741842 .48 7411169 1.70 7418378 1.30 
741841 .74 1418170 1.45 7418385 1.85 
741848 .74 7415173 .68 7415386 .44 
741849 .74 74L8174 .54 7411300 1.15 
741851 .24 7418175 .54 7418393 1.15 
741854 .28 7418181 2.10 7411395 1.15 
741855 .28 7418189 8.90 7418399 1.45 
741163 1.20 7418190 .88 1419424 2.90 
141173 .38 7419191 .88 7419447 .36 
141874 .34 7418192 .78 7415490 1.90 
741875 .38 7418193 .78 7418624 3.95 
741875 .38 74L8194 .68 74L8640 2.15 
741370 .48 7418195 .68 7418645 2.15 
741883 .59 7418196 .78 1418668 1.65 
741885 .68 7418197 .78 7418869 1.85 
741886 .38 7418221 .88 7418670 1.45 
741590 .54 7418240 .94 7419674 9.50 
741891 .88 7418241 .98 7415682 3.15 
141192 .54 7418242 .98 7418603 3.15 
141893 .54 74L8243 .98 7418684 3.15 
741595 .74 7418244 1.25 7418885 3.15 
741896 .88 74L5245 1.45 7418688 2.35 
7415107 38 7418247 .74 7418689 3.15 
7413109 .38 7418248 .98 7419783 23.95 
7418112 .38 7415249 .98 811895 1.45 
7418113 .38 1419251 .58 811896 1.45 
7418114 .38 1411253 .58 811897 1.45 
7411122 .44 7418257 .58 811898 1.45 
7418123 .78 7418258 .58 25182521 2.75 
7418124 2.85 7418259 2.70 25L82589 4.20 

We will try to BEAT 
All Competitor's Prices 

CALL for Quote! 
DISC CONTROLLERS 

1691 6.90 2795 38.90 
1771 14.90 2797 38.90 
1791 22.90 6843 33.90 
1793 22.90 

8272 19.90 1795 22.90 
1797 22.90 M88878 22.90 

2143 6.90 1188877 22.90 

2791 38.90 MC3470 4.90 
2793 38.90 0P0765 19.90 

CRT CONTROLLERS 
6845 11.90 CRT5027 18.90 
6847 10.90 CR15037 28.90 
88041 23.90 088350 38.90 
68045 18.90 6046505 11.90 
7220 38.90 MC1372 6.90 
8275 28.90 11489918A 1 1 1 38.90 

UV ERASERS 
OUV-T8/1 $49.95 

ECONOMY Model 

Erases 15 EPROMS in 20 minutes 
Plastic Enclosure 

6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

6500 
6500 

4.90 
6.90 
8.90 
9.90 
4.30 
4.90 
9.90 
9.90 
9.90 

6502A 
8520A 
6522A 
6532A 
6545A 
65519 

6500 A 
5.90 
5.90 
9.90 

10.90 
12.90 
10.90 

6500 B 
6502B 790 

6800 
1 MHz 68800 

6800 2.90 2 MHz 
6802 7.90 
6803 17.90 
6808 12.90 
6809E 8.90 
6809 8.90 
6810 2.90 
6820 4.30 
6821 2.90 
6828 13.90 
6840 11.90 
6843 33.90 
6844 24.90 
6845 11.90 
6847 10.90 
6850 2.90 
6852 5.90 
6860 7.90 
6862 10.90 
6875 6.90 
6880 1.90 
6883 21.90 

68800 9.90 

68802 11.90 

68809 11.90 

681109E 11.90 

68E110 5.90 

68821 5.90 

68840 18.90 

68645 18.90 

68850 5.90 

88000 
68000.8 34.90 
68047 23.90 

68488 18.90 

68652 14.90 

68661 8.90 

68764 17.95 

68766 19.95 

8000 
8031 14.90 8253 6.90 
8035 5.90 8253-5 7.90 
8039 5.90 8255 4.45 
165.8060 16.90 8255-5 4.90 
INS -8073 29.90 8257 7.90 
8080A 3.90 8257.5 8.90 
8085 4.90 8259 5.90 
80859-2 11.90 8259.5 6.90 
8086 24.90 8271 89.90 
8081.3 15 MHO .. 159.90 8272 19.90 
8087.2 1811N,1 . . 219.90 8274 26.90 
8088 19.90 8275 28.90 
8089 59.90 8279 6.90 

8279.5 7.90 
8282 6.45 
8283 6.45 

8131 2.90 8284 4.90 
8155 6.90 8286 6.45 
8155-2 7.90 8287 6.45 
8156 6.90 8288 12.90 
8185 28.90 8289 44.90 
8185-2 38.90 8292 12.90 

8100 

8200 
8202 23.90 
8203 38.90 
8205 2.90 
8212 1.75 
8214 3.75 
8216 1.75 
8224 2.20 
8226 1.75 
8228 3.45 
8237 12.90 
8237-5 14.90 
8238 4.45 
8243 4.45 
8250 9.90 
8251 3.90 
ß251A 4.45 

8300 
8303 2.90 
8304 1.90 
8307 2.90 
8308 2 90 
8310 3.90 
8311 3.90 

8741 
8748 
8749 
8755 

8700 
28.90 
19.90 
26.90 
23.90 

80000 
80186-6 99.90 
80188 89.90 

Z-80 
Z-80 

280 -CPU 1.95 2110A -IMA 8.95 
Z80-CTC 1.95 2800 -PIO 2.45 
180 -BART 6.95 Z800-810/0 9.95 
Z80-0MA 7.95 2809-810/1 9.95 
280 -PIO 1.95 280A-810/2 9.95 
280-310/0 8.95 280A-810/9 9.95 
280-S10/1 8.95 
Z80-510/2 8.95 Z-80 B 
280-510/9 8.95 28011 -CPU 7.95 

Z 80 A 
Z8011-CTC 8.95 
28011 -PIO 8.95 
Z8011-SART 18.95 
2808 510/0 . 28.95 
280 810/2 28.95 

2809 -CPU 

2809-CTC 
2809 -DART 

2.45 
2.45 
7.95 

MEMORY 
EXPANSION KIT 

4164 200ns 
9 for $15.75 

APPLE ACCESSORIES 
Parallel Printer Cord 49.95 
80 -Cal. card far Apple I I+. , . 149.95 
80 -Cal. card for Apple Ile... 129.95 
Checkmate 80 -Column Card 89.95 
Serial Card (communication) 89.95 
Clock Calendar card 79.95 
Cooling Fen 38.95 
Power Supply 69.95 
Joystick 29.95 
Joystick Adapter Apple Iic 14.95 
AF Modulator 13.95 
Disk Drive Full Height 189.95 
Disk Drlee1/2 Height 169.95 
Controller Card 49.95 
Apple Paddles 5.95 
16K Card 39.95 
16K Bare Board 13.95 
Extend -A -Slot 34.95 
Paddle Nipple 29.95 
Koala Touch Pod 99.00 
Magic Touch Pad w/Joystick 79.95 
Keytronlc Keybard 219.00 
Apple Keyboard (Taiwan). . 149.95 

s$ICLeta -C 
INNOVATORS IN MICROCOMPUTER TECHNOLOGY 

VIEWMAX-80 149.95 
The right 80 -column card for your 

Apple I1+ 

Soft video switch 
Built-in inverse video 
Shift key support 
2 year parts & labor warranty 

TERMS: Minimum order $10.00 
For shipping and handling include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1.00. California 
residents must include 6% sales 
tax; L.A., S.F., S. Cruz & S. Mateo 
counties include 6.5% sales tax 
and Santa Clara include 7% sales 
tax. All items subject to availability 
and prices are subject to change. 
Typographical errors are not our 
responsibility. 
No additional charge for Master- 
card or Visa We reserve the right 
to substitute manufacturers and 
to limit quantities. 

CALL for VOLUME Quotes 
NEW HOURS M - F 7.30 am - 5.00 pm 

VISIT OUR RETAIL STORE 
2100 De La Cruz Blvd. 
Santa Clara, CA 95050 

(408) 988-0697 
ALL MERCHANDISE IS 

100% GUARANTEED 

ßr rravbizzEMI 

DoKav 
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CPU's & 
SUPPORT CHIPS 

Z80A CPU 2.50 
2808 CPU 8.00 
7808 CTC 2.75 
Z80ADART 7.95 

81553 
8202 
8212 
8214 

7.50 
19.95 
1.80 
4.50 

Z80A P10 3.75 8216 1.75 
280A 310 10.95 8224 4.00 
82043 4.25 8226 3.50 
AMD2901 8.95 8237 8.00 
6502 4.76 8238 3.95 
6800 2.50 8250 10.95 
6802 450 8251 4.40 
6803L 8.00 8253 6.00 
6809 8.00 82556-5 5.00 
6810 4.00 8257 6.00 
6821 2.76 8259 6.00 
6845 8.00 8272A 14.00 
6850 3.25 8275 14.50 

6875 4.50 8279-5 6.95 
D7220-1 12.00 8288 9.00 
8035 6.50 8355 12.95 
80808 3.75 8748 20.00 
8085A 4.75 TMS9927NL9.95 
8086 8.00 68000L8 35.00 

INTER 
FACE 

DRIVERS 
AY5-10138 3.75 
603.10150 5.75 
1498 .65 
1489 .65 
Tß160213 3.95 
BR1941L 8.95 
AY5-36006R0 995 
CRT5037 
MM5307 
MM5368 
8130 
8830 
8833 
8834 
8837 

18.95 
7.95 
2.50 
2.50 
2.50 
2.50 
2.00 
200 

SHIFT 
REGISTERS 

MM1402 1.75 
MM1403 1.75 
MM1404 1.75 
MM5013 2.50 
MM5056 2.50 

DISC 
Controllers 

D765C .10.00 793. .17.00 

1771. . . 5.95 795. .17.00 

1791...14.00 1797. .1700 

MM5056 250 RAM's 
MM5057 2.50 2016 3.00 
MM5058 2.50 21L02.3 .90 NO. 30 
MM5060 2.50 2101A-4 1.50 WIRE WRAP 

ROM's 2111A 
2112.1 

1.75 
1.95 

WIRE SINGLE 

101318542 3.50 2114-2 1.00 STRAND 
825126 1.95 2118-4 2.50 100' ...81.40 
820130 1.95 2147-3 2.50 
825131 1.50 3242 6.00 
TP8285166 
825181 
745474 

9.50 
6.95 
3.95 

TM53409 1.75 
MK4027-3 1.75 
TM54050NL 2.95 CRYSTALS 

2708 3.75 MK409611 1.26 1.843 6.000 
2716+5V 3.75 4108-3 1.50 2.000 6.144 
2732A 4.00 41162 1.00 3.000 8.000 
2764 
3341A 

4.50 
2.95 

41184 
MK4802 

4.00 
5.95 

3.579 10.000 
4.000 18.000 3628A-3 3.00 26104-4 2.50 5.000 18.432 

6331 1.96 61163 3.75 20.000 82565 1.25 8118-12 4.95 
AM9214C 
27128 

2.95 
7.50 6167P-3. 7.00 2.75 ea. 

LINEAR CIRCUITS 

DA008E0 3.75 
TL062CP .95 
TL06401,1 1.50 
TL072 1.25 
TL082 .90 
TL084 1.50 
LM201 .75 
LM301/748 .35 
LM307 .45 
LM308 .65 
LM310 
LM311 
LM318 
LM319 
LM324 
LM339 
LM348 
LF351 
LF353 
LF355 
LF356 
LM358 
LM370 

1.10 
.60 

1.25 
1.30 

.55 

.90 

.90 

.90 
1.00 

.65 
1.60 

LM380 
LM384 
LM386 
LM387 
LM393 
LF398A 
LM555 
LM556 
558 
564 
565 
566 
567 
NE592 
709CH 
LM710 
733 
741CV 
747 
CA758 
LM798CT 
OAC0800 

1.20 
1.60 
1.00 
1.25 
.75 

3.00 
.34 
.65 

1.75 
2.50 

.90 
1.25 
.85 
.95 
.80 
.60 
.95 
.35 
50 

1.75 
.60 

2.95 

LM1310 1.40 
LM1391 1.00 
1456 .80 
1468 .50 
LM1808 1.75 
AD2700LD 4.95 
LM2901 .95 
CA3018 1.95 
CA3078AT 1.50 
CA3080 1.00 
CA3089E 1.75 
CA3094 1.30 
CA3130 1.00 
CA3140 1.00 
CA3822 .75 
LM3900 .50 
LM3909 .80 
4136 .85 
N5596A 1.50 
S06000 1.00 
870003 595 
LM/3080 .95 

TOGGLE 1060 - SPOT - 1.00 
2150 - DPDT - 1.40 

SWITCHES 2MP - DPDT - CENTER OFF 1.60 

IN414811N914) 15/1.00 
L1411 -IR DETECTOR 3/$1.00 
FP 100 PHOTO TRANS $ .50 
RED LED's .2" 8/51.00 
YEL, GREEN or AMBER LARGE LED's .2' 6/51.00 
RED -GREEN BIPOLAR LED $ .90 
RED -YELLOW BIPOLAR LED $ .90 
MLED92IR LED $ .40 
MRD148 PHOTO DARL. MOR $ .60 
MCT2 OPTO ISOLATORS $ .60 

1 WATT ZENERS: 3.3, 4.7, 5.1, 6.8, 8.8, 
8.2.9.1,10, 12, 15, 18, or 22V 6/51.00 

CTS 206- 4 

CTS 206- 7 

CTS 206- 8 
CTS 206-10 

DIP SWITCHES 

4 POSITION .75 
7 POSITION .95 
8 POSITION .95 

10 POSITION 1.25 

8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 

.10 

.15 

.18 

.20 

.25 

DIP 
SOCKETS 

22 PIN 
24 PIN 
28 PIN 
40 PIN 

25 
25 
35 
40 

WIRE WRAP 
SOCKETS 

14 PIN - .45 
16 PIN - .50 
18PIN - .66 
20 PIN - .90 
24 PIN - 1.10 
713 PIN - 1.25 
40 PIN - 1.80 

20KV DIODES 
250 ma. $1.95 

DB CONNECTORS 
DB9P 52.00 DB25P $2.00 
0895 5300 01325S .53.00 
HOODS -51.10 HOODS 51.10 

22UF 35V 
47UF35V 
.68U F 35V 
tUF 20V 

2.2U F 20V 
3.3UF 20V 
4.7UF 35V 
6.8UF 20V 
10UF20V 
22UF 10V 

EPDXY GLASS VECTOR BOARD 

1/16" thick with I I0" spacing 

41/2" x 6h" $2.40 

SCR's 
1.5A 6A 35A 110A 

TRIAC's 
PRV 1A 10A 25A 

100 .35 .40 1.40 100 .35 .60 1.40 

200 .40 .50 1.80 200 .50 .80 1.90 
400 .60 .70 2.40 12.00 400 .70 1.00 2.60 

600 .80 1.00 3.60 1500 600 1.00 1.20 3.60 

C/MOS 
74000 .35 740915 1.10 4027 45 4076 .80 
74002 .35 740921 3.50 4028 65 4077 .50 
74004 .35 4001 .25 4029 75 4081 .28 
74010 .36 4002 .25 4030 40 4082 .30 
74014 .55 4006 .85 4034 1.75 4093 .45 
74020 .36 4007 .30 4035 85 4099 1.75 
74032 .35 4008 .90 4040 75 4501 .95 
74042 1.20 4009 .40 4041 75 4503 .65 
74C74 .80 4010 .45 4042 65 4506 .75 
74C76 .60 4011 .30 4043 85 4510 1.20 
74083 1.20 4012 .30 4044 80 4511 .85 
74C95 1.25 4013 .36 4046 85 4512 .85 
74086 .40 4014 .75 4047 95 4514 1.20 
74093 1.00 4015 .35 4049 35 4516 1.60 
740154 3.00 4016 .35 4050 35 4516 1.50 
740157 1.70 4017 .75 4051 75 4518 .85 
74C161 1.10 4018 .75 4052 1.00 4520 20 
740174 1.10 4019 .40 4053 75 4528 1.10 
740175 1.10 4020 .75 4060 70 4529 1.40 
740192 1.40 4021 .75 4066 40 4538 1 50 
740193 1.40 4022 .75 4068 40 4539 1.50 
740245 1.75 4023 .28 4069 .28 454161.75 
740901 .40 4024 .65 4070 35 4553 1.75 
740903 .80 4025 .30 4071 28 4583 .90 
740907 .90 4028 1.26 4072 30 4588 .75 

74S SERIES 

40 PIN EDGEBOARD CONN. 3.00 

26 PIN EDGEBOARD CONN. 2.50 

50 PIN RIBBON CABLE CONN 3.50 

40 PIN RIBBON CABLE CONN. - 3.00 

34 PIN RIBBON CABLE CONN. 2.75 

26 PIN RIBBON CABLE CONN 2 50 

20 PIN RIBBON CABLE CONN 2 00 

74500 .30 74574 .50 745163 1.75 
74502 .35 74585 1.25 745165 1.50 

74503 .35 74586 .50 745174 .90 
74501 .35 74589 2.00 745175 .90 
74505 .35 745112 .50 745181 3.00 
74.508 .35 745113 .60 745182 2.00 
74$09 .45 745124 2.20 745189 1.60 
74510 .35 745133 .45 745194 1.30 
74511 .35 745135 .85 745195 1.30 
74S15 .36 745138 .80 745241 2.00 
74520 .35 745139 .80 745244 1.25 
74530 36 74S151 .90 745251 1.20 

74532 .40 745153 .95 745257 .90 
74$40 .40 745157 90 745260 .75 
74542 .85 745158 90 745373 200 
74551 35 745161 1.75 745374 2.00 

2114-4 ... 
4116-25... $ .75 

4164-15... sue 

6264-15 
$9.00 

41256-15 

$3.7$ 

T IS 73 N FET S .45 
ER 900 TRIGGER DIODES... 4/$1.00 
2N2646 UJT $ .45 
2N3820 P FET $ .45 
2N 6028 PROG. UJT $ .65 

DISC CAPACITORS 
.1 U F 16V 10 51.00 10858.88 
.01 U F 35V 16 51 CO 100/ 05.00 

PRINTED CIRCUIT BOARD 
4' . 6" DOUBLE SIDED EPDXY BOARDED ',",¡THICK 
5.60 ea. 5.52 CO 

12V DC RELAYS 
n L SIZE 

S.P. 400 ohm coil 
.75 

D.P. 400 ohm coil 

.95 

SILICON POWER RECTIFIERS 

PRV 

100 

200 

400 

600 

800 

1000 

IA 
.06 

.0B 

.w 

.11 

13 

21 

.14 

.17 

.25 

.30 

.35 

.45 

12A 504 125A 240A 

.35 .90 

.50 1.30 7.00 9.00 

.86 1.50 10.00 12.00 

.80 2.00 13.00 15.00 

1.00 2.50 1600 18.00 

1.25 3.00 20.00 26.00 

REGULATORS 
78L05 or 12 5 .30 
LM305G S .75 
LM317T $1.10 
3201 5.12.15 or 24 $ .85 
76M5, 12 or 15 . . $ AO 
323K ILA14051. $1 75 

LM338K 55.75 
340T-5.6.6.9.12. 

16.18 or 24V . $ .75 
723 5 .50 
LA51412 

. 12V3A 53 95 

TANTALUM CAPACITORS 
15UF 16V 3/51.00 
30UF6V 5/01.00 
33UF15V S .50 

47UF20V $ .85 
68UF 16V $1.00 

2000F 20V $1.75 

150UF16V $1.30 
330UF10V $1.75 

5/51.00 
5/S1.00 
5/S1.00 
5/51.00 
5/S1.00 
4/51.00 
4/51.00 
4/51.00 
- $ .40 

- 5 .30 

TRANSISTOR SPECIALS 
TIP 318 NPN Si TO -220 5 40 
TIP 32B PNP Si 10.220 S .40 
TIP 34 PNP Si 5.95 
TIP 111 $ .50 
TIP 121 PNP Si U84 5.60 
TIP 141 NPN Si LJ97 $1.00 
TIP 145 $1.35 
BU205 51.75 
2N404A PNP GE TO -6 3/51.00 
251307 PNP GE TO -6 5 .40 
DP52000 - DUAL POWER DARL $3.95 
252222 NPN Si TO.18 7/51.00 
2N2907 PNP Si 10.18 7/51.00 
TIP 2955 PNP Si 5.70 
263055 NPN Si 10-3 S .60 
MJE3055T 9 .60 
263904 NPN Si TO -92 7/$1.00 
2N3906 PNP Si TO -92 7/51.00 
2N4908 PNP Si TO -3 $1.00 
156109 PNP Si 10-220 S 55 
MJE13009A 400V NPN . . . . . . $1.00 
MRF.8004 CM RF TRANSISTOR NPN.S .75 
HEP G8014 - PNP GE 10,3 5 .85 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7425 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7442 
7445 
7447 
7448 
7450 
7472 
7473 
7474 
7475 
7476 

TTL IC SERIES 

20 7480 A5 74166 100 
20 7483 .50 74170 I 5 
.20 7485 .55 74173 75 

20 7486 .35 74174 85 
.20 7489 1.90 74175 .85 

.25 7490 .55 74176 .75 

.27 7491 .50 74177 65 

.27 7492 .50 74180 1.90 

.25 7493 .35 74181 00 
2.90 .20 7494 .60 74182 

20 7495 .65 74184 1 50 
.25 7496 .50 74190 80 
.25 74107 .30 74191 80 
.35 74116 1.20 74192 75 

.45 74121 .30 74193 75 

.25 74122 .45 74194 80 

.25 74123 .45 74195 80 

.20 74125 .45 74196 75 

.27 74126 46 74197 80 

.30 74145 .60 74199 1 25 

.27 74147 1.20 74221 1.25 

.20 741481.20 74273 1 00 

.27 74150 1.35 74279 70 

.27 74151 .58 74298 60 

.29 74153 .55 74365 65 
20 74154 1.26 74367 65 
.45 74155 .75 74390 90 
.85 74157 .55 75325 1.50 

.70 74158 .60 75492 1 00 

.70 74160 .85 9601 1 00 

.20 74161 .65 9602 90 

.35 74162 .65 8126 1.10 

.35 74163 .66 8728 110 

.32 74164 .85 8197 110 
45 74165 .85 BT98 110 
35 

74LS SERIES 

741_800 
74L501 
74L502 
74 L503 
74 LSO4 
74 LS05 
74 LSO8 

74 LS09 
74L610 
74LS11 
741_512 
748,013 
74LS14 
74LS15 
741_020 
741521 
741_022 
74L526 
74LS27 
741_528 
74L230 
74L532 
74L537 
74 L538 
741,040 
74L542 
741_647 
741.848 
741_551 
741554 
741,573 
741_574 
74 L575 
741_976 
74L583 
741_585 
741286 
744590 
741_092 
74 LS93 
74 LS95 
741296 

.32 74L5107 .35 741_0241 95 

.25 74L5109 .35 74L5242 90 

.25 74LS112 .35 74L5243 .90 

.25 7412113 .35 741-5244 1 25 

.25 7415114 .35 7415245 1 7'. 

.25 74L5123 .75 74L5246 .1 

.25 7415125 .45 7455247 

.25 74L2126 .45 7415248 1 

.25 748,5132 .55 74L5251 

.30 7415136 .35 7415253 

.30 741-5 137 .90 74 L5257 .55 

.40 74L5138 .50 74L5258 .55 

.50 741-5139 .50 741_0259 1.75 

.26 7412147 2.20 74L5260 55 

.25 7415151 .55 741_0266 

.25 7415153 .55 74LS273 1 

.25 741_5156 .65 741_5279 

.25 7418156 .65 7415280 1 

.25 74L5157 .65 7415283 

.30 741.5160 .65 7415290 
25 7415161 .65 741_5293 

.25 741_5162 .70 741_5298 

.35 7445163 .65 74LS320 2. 

.35 7415164 .65 7415323 3.50 

.30 7414185 .65 7415365 45 

.50 741.5166 1.75 741_5366 .4 5 

.76 74L5169 1.50 7415367 .45 

.76 7415170 1.30 74LS368 .4S 

.30 7415173 .66 748,3373 1.30 

.30 74L5174 .50 7415374 1.30 

.35 741.6175 .50 74L5377 1"f0 

.35 74L5181 2.00 74LS386 45 
.35 7415190 .90 74LS390 1.10 
.35 7415191 .80 7415393 1.00 
.60 74LS192 .75 7412398 2.60 
.60 74L0193 .75 74L0446 2 CO 

.36 74L5194 .65 741_5541 2 25 

.55 7412195 .65 74L5625 1. 75 

.55 74L5196 .65 74L5668 1.60 

.55 7415197 .65 741,5670 1.25 

.75 7415221 .80 818,090 1.40 

.85 74LS240 .95 

r- MULTI TURN TRIM POTS 
5001 -IM 3/$2.00 

1000HM 
1000 OHM 5K 20K 

í00K 10K 50K 

POSTAGE RATES 

ADD 10% FOR ORDERS UNDER $25.00 

ADD 5% FOR ORDERS BETWEEN 925.00 6 850.00 

ADD 3% FOR ORDERS ABOVE 850.00 

TERMS. FOB CAMBRIDGE. MASS SEND CHECK SEND 525 FOR OUR CATALOG 

OR MONEY ORDER MINIMUM TELEPHONE. FEATURING TRANSISTORS 6 

COD. PURCHASE ORDER OR CHARGE 520.00 RECTIFIERS 
CAMBRIDGE. 

HAMPSHIREMASS 

MINIMUM MAIL ORDER $500.02139 

s SOLID STATE SALES 
P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 

TEL. (617) 547-7053 
WE SHIP OVER OVER 95 

OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1.800.343.5230 
FOR ORDERS ONLY 

CABLE -TV 
DEALERS wanted: Channel 2, 3, and 4 notch fil- 
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. 

DO-IT-YOURSELF TV REPAIR 
NEW!...Repair any TV...Easy. Anyone can do it. 

Write, RESEARCH, Rt. 3, Box 601 BR, Colville, WA 
99114. 

CABLE TV FILTER 
"CYLINDERS]" 

SUPER powered notch filters. Equivalent of able 
company "cylinders". Eliminate undesirable sig- 
nals. Any channel 2 through 8; 14(A) through 22(1). 
(Please specify.) Send $20.00 each. Money back 
guarantee. Quantity discounts, CATV, Box 17621, 
Plantation, FL 33318. 

Copies of articles from 
this publication are now 
available from the UMI 
Article Clearinghouse. 

1 di&Pï9!oaser/-A(PPJ/rl 

Mail to: University Microfilms International 
300 North Zeeb Road. Box 91 Ann Arbor. MI 48106 

INCREDIBLE 
11/2 AMP SOLAR 
CELL BUYOUT! 

AMAZING VALUE 

GIANT 4" DIA. 
SOLAR CELLS 
WITH SOLDER 
TABS. 1000's 
SOLD! 

2.49 ea./18 Lot 
2.99 ea./Singles 

.55 Volts 
11/2 Amp 
VG481A 

Electronics catalogs and 
sales flyers, unusual items 
Hard to find parts, 1000's 
of surplus bargains. 

Rush your order while 
quantities last! 

©00 ELECTRONICS 
NORTH COUNTRY SHOPPING CENTER 
PLATTSBURGH, NY 12901 

Check with'order please. VISA & Mastercard 
OK. (Sorry no C.O.D.'s) Add 15% for UPS & 
handling. (Excess refunded) NY State Resi- 
dents add sales tax. Our telephone order desk 
never closes. 

CALL 1-518-561-8700 

122 CIRCLE 74 ON FREE INFORMATION CARD CIRCLE 292 ON FREE INFORMATION CARD 
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TENME . 

the Name You Can Trust in 
Electronic Test Equipment 

CALL TOLL FREE 1 -800-543-4330 
(IN OHIO 1-800-762-4315) 

(IN HAWAII OR ALASKA 1-800-858-1849) T 
DROP PROOF 
DIGITAL 
MULTIMETER 

DC input impedance 10M ohm 
Shock -mounted LCD display 
Overload protection Auto 

polarity Backed by our 1 -year 
limited warranty For more 
specifications see MCM catalog 
#10, page 122 

#72-057 95 
each 

TÉAMiMAA 

20 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10:1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

#10, page 121 

#72-320 

TE? JAW ̀  
31/2 DIGIT LCD 
MULTIMETER 

DC input impedance 10M ohm 
Diode and HFE transistor tests 
Overload protection Auto 

polarity Backed by our 1 -year 
limited warranty For more 
specifications see MCM catalog 
#10, page 122. 

#72-050 

$3 :39.80 (1-9) (10 -up) 

DIGITAL 
CAPACITANCE 
METER 

Measures capacitors from 0.1pF 
to 1999mFd Accuracy 0.5% 
typical Fuse protected 

Checks capacitors in and out 
of circuit Backed by our 1 -year 
limited warranty For more 
specifications see MCM catalog 
#10, page 122 

#72-040 
$59.80 each 54(2 -up) 

95 

TE?DJA ` 

15 MHz DUAL TRACE 
BATTERY POWERED 
OSCILLOSCOPE 

Two High Quality 10:1 Probes 
included Backed by our 2 -year limited 
warranty Internal rechargeable batteries 
provide 2 hours of continuous operation 
without the need for any outside power 
source. For specifications see MCM 
Catalog #10, page 121 

#72.335 

35 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10:1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

#10, page 121 

#72-330 $56g00 

TEAMtfA 
LOGIC PROBE WITH 
MEMORY 

Recognizes high, intermediate, 
or low levels, pulsing modes, open 
circuit Compatible with DTLTTL1 
HTL/CMOS IC Detects pulses 
as short as 50 
nanoseconds 

#72.190 
$1995 

each 

TEN M4W 

30 Amp Power Supply 

Cross needle 
meter: Displays 
voltage, current, 
and power simul- 
taneously Over 
current protection 

Output voltage: 
DC 9-15V variable 

Output current 
30A one minute on three minutes off, 22A continuous 

Backed by our 2 -year limited warranty It For 
specifications see MCM Catalog #10, page 123 

#72-030 

$179ss 

BE SURE TO CALL 
FOR YOUR FREE 
132 
PAGE 

CATALOG! 

OVER 

5,000 
ITEMS! 

We Also Have...a full line of test equipment, 
computer accessories, telephone accessories, 
speakers, television parts, flybacks, yokes, switches, 
fuses, lamps, capacitors, resistors, cartridges, styli, 
wire, CATV equipment, and many more. Over 5,000 
items AT THE LOWEST PRICES AROUND! 

$10 minimum order $1 00 charge for orders Terms: under $10 
$20 minimum charge card order 
Orders shipped UPS C.0 D 
Most orders shipped within 24 hours 
Sales office open 830 am to 7:00 pm. Saturdays 
1000 am lo 3 pm EST. II- For prepaid orders add $2.75 for shipping and 
handling 
Should shipping & handling charges exceed $2.75 -1 the balance due will be sent C O.D 

MCM ELECTRONICS 
A DIVISION OF PREMIER INDUSTRIAL 

858 East Congress Park Drive 
Centerville. Ohio 45459 
513-434-0031 

SOURCE NO. RE -14 
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SPECIAL 
64K DRAM 

.45 
FULLY FUNCTIONAL 

WITH SLIGHTLY 
SHORTER LEADS 
200ns or FASTER 

100% GUARANTEED ICs - MONEY BACK! 
1-800-245-2235 

MICROPROCESSORS 

2901 3.00 8039 2.00 
2903 5.00 8080A .75 
68000-8 18.00 8085 2.00 
68008-8 18.00 8086 4.00 
78001 7.50 8086-2 5.00 
80186-3 15.00 8088 7.50 
8031 5.00 8X300 6.00 
8035 2.00 8741A 10.00 

ADC/DAC 
ADC08XX 
DACO8XX 
DAC80 

3.50 
1.50 
8.00 

CONTROLLERS/UARTS 

1691 5.25 2661 4.00 
1771 6.50 5027 3.00 
1791 10.00 5037 5.00 
1793 5.00 7201 4.50 
1795 10.00 765 4.00 
1797 10.00 C0M8116 5.00 
2651 4.00 3250 4.00 

SOUND CHIPS 
76477 
AY3-8910 
AY3-8912 

2.00 
2.00 
2.00 

82XX PERIPHERALS 

8202 
8212. 
8216 
8224 
8228 
8237 
8238 
8243 
8251 
8253 
8254 
8255 
8257 

14.00 
1.00 
1.00 
3.00 
3.00 
3.00 
2.50 
1.50 
2.00 
2.00 
4.00 
2.00 
2.00 

8259 
8272 
8273 
8274 
8275 
8276 
8279 
8281 
8283 
8284 
8288 
8291 
8292 

2.00 
4.00 

10.00 
9.00 
9.00 

15.00 
3.50 
7.50 
5.50 
2.00 
4.00 

20.00 
21.00 

TMS 9900 SERIES 

9901 1.50 
9918 20.00 
9927 5.00 
9980 10.00 
ALL OTHER 99XX SERIES 3,00 

That's right! ... 100% money -back guaranteed ICs at prices never 
before possible) Krueger Technology's unique patented IC removal pro- 
cess Is the key to our ability to sell so low. The fact is, It costs less to 
retrieve and refurbish an IC from an obsolete PC board than manufac- 
ture a new one. Since we maintain an Inventory In excess of six million 
ICs and process over 100,000 ICs per day lover thirty million in the past 
ten years) we can supply you with most, If not all of your IC needs. 

Until this year our vast inventory of ICs was available to only 
manufacturers and distributors. The phenomenal growth of the 
catalog market has allowed us to open our inventory to you. You can 
now buy direct and cut out all middlemen. 

Call today and discover what seven of the ten largest computer 
manufacturers already know . . . 'The Krueger Alternative". Don't 
forget, you get an additional 30% discount on orders over 55001 

DYNAMIC RAMS 
4164-12Ons 
4164-150ns 
4164-200ns 
4164-250ns 
4416-150ns 
4116-150ns 
4116-200ns 
4116-250ns 

STATIC RAMS 
1.75 6264-150ns 
.95 6116-15Ons 
.85 6116-200ns 
.65 6116-250ns 

1.50 1420-55ns 
.75 2147, 2148, 2149 
.35 2114-300ns 
.25 2114 -FASTER 

6.00 
1.25 
.90 
.65 

2.00 
2.00 

.50 

.80 

SPECIALS 
2114-300ns .50 
FDC1793 5.00 
74LS322 .50 
6116-120ns 1.75 
8080A .75 
Z8OASI0/0 3.75 

1-800-245-2235 
EPROMS 

27128-250ns 5.00 
27128-350ns 4.00 
27128-450ns 3.00 
2764, 2732, 2716 

250ns 
300ns 
350ns 
450ns 
650ns 

1702 
2708 
68766 
68708 

3.50 
3.00 
2.75 
2.25 
1.75 

1.50 
2.00 
6.00 
4.00 

CMOS version at double 
the above prices 

25 Series EPROMS are 
the same price as 27 
Series EPROMS 

ECL 
ANY 10K LOGIC 
ANY ECL RAM 
ANY 100K LOGIC 

1.00 
3.00 
5.00 

Z80 SERIES 
2.5 MHZ 

CPU, CTC, PIO 
DMA, DART, SIO 

4.0 MHZ (A) 

CPU, CTC, PIO 
DMA, DART, SIO 

6.0 MHZ (B) 

CPU, CTC, PIO 
DMA, DART, SIO 

1.00 
3.00 

2.00 
4.50 

3.00 
9.00 

MISCELLANEOUS 

0026 
1488 
1489 
3232 
3242 
3470 
3486 
3487 
CA3XXX 
MC4024 
MC4044 
555 
75XXX 
8131 
8136 
8303 
8304 
88XX 
8TXX 
9602 
96LS02 

1.50 
.50 
.50 

1.00 
4.00 
1.50 
1.00 
1.50 
1.00 
2.00 
2.00 

.35 

.50 
2.25 
4.00 
3.00 
1.75 
.50 
.50 
.75 

1.50 

74 SERIES 

74XX .25 74SXX .35 
741XX .35 74S1XX .45 
742XX .50 74S2XX .60 
743XX .50 74S3XX .60 

74LSXX .25 74ALSXX .35 
74LS1XX .35 74ALS1XX .45 
74LS2XX .50 74ALS2XX .60 
741S3XX .50 74ALS3XX .60 

74FXX .35 
74F1XX .45 
74F2XX .60 
74F3XX .60 

CMOS 
ANY 4000 SERIES .25 
ANY 4500 SERIES .50 

6500/6800 SERIES 

ANY 65XX 

ANY 65XXA 

ANY 65XXB 

ANY 68XX 

ANY 68AXX 
ANY 68BXX 

6810 

2.00 
2.50 

3.00 

2.00 
2.50 
3.00 

.75 

OUR POLICY 
DNlvefy: Orders normally shipped within 
2 business days. Add 13 for UPS ground -SI 

& under. Add 14 for UPS blue fail, 28 & 

under; for each additional air pound add 
Si. Arizona residents add 6% sales tax. 

Payment Visa, MC. cashers check, cer- 

Dhed check. money order, personal check 

accepted. (Allow 10 days for personal 

checks to dear.) No surcharge on credit 
card orders. C00% welcome with cash. cer- 

titied chair, cashers check a money order. 

Add 53 COO handling charge. 

Prlcing Prices subject to change without 
notke. All terns kmeed to stale on hand. 
We reserve the right to limit Quantities 

I(RUEGER Technology, Inc. 
2219 South 48th Street Tempe, AZ 85282 

800-245-2235 
In Arizona 602-438-1570 

HOURS: 7o.m.-5:30p.m. 
(MOUNTAIN TIME) 

Monday Thru Friday 
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20 MHz DUAL TRACE OSCILLOSCOPE 

THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

Unsurpassed quality at an unbeatable price, the Ramsey oscillo- f@. 
scope compares to others costing hundreds more. Features include P 
a component testing circuit for resistor, capacitor, digital circuit and 
diode testing. TV video sync filter wide bandwidth 8 high sensi- high quality hook on 
tivity internal graticule front panel trace rotator Z axis high proues included 
sensitivity x -y mode regulated power supply built-in calibrator 

rock solid triggering 
'USA-Add $10.00 per unit for postage, overseas orders add 15% 
of total order for insured surface 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 coil double overload pro- 
tection en ideal low cost unit for 
the beginner or as a spare back-up 

$1995 test leads and 
battery Included 

CT -70 7 DIGIT 525 MHz 
COUNTER 
Lab quality at a breakthrough price. Features 

3 frequency ranges each with pre amp dual 
selectable gate times gate activity indicator 

50mV @ 150 MHz typical sensitivity wide 
frequency range 1 ppm accuracy 

$11995 wired Includes 
AC adapter 

CT -70 kit $99.95 
BP -4 nicad pack 8 95 

DM -700 DIGITAL MULTIMETER 
Professional quality at a hobbyist price. Fea- 
tures include 26 different ranges and 5 func- 
tions 3'h digit. 'h inch LED display auto- 
matic decimal placement automatic polarity 

$1 1995 wired includes 
AC adapter 

DM -700 kit $99,95 
MP -1 probe set 4 95 

CT -90 9 DIGIT 600 MHz 
COUNTER 
The most versatile for less than $300. Features 3 
selectable gate times 9 digits gate indicator 

display hold 25mV @ 150 MHz typical sen- 
sitivity 10 MHz timebase for WWV calibration 

1 ppm accuracy 

$14995 Awired C adacludes 
CT -90 kit $129.95 
OV-1 0.1 PPM oven timebase 59.95 
BP -4 nicad pack 8 95 

PS -2 AUDIO MULTIPLIER 
The PS -2 is handy for high resolution audio 
resolution measurements, multiplies UP in fre- 
quency great for PL tone measurements 

multiplies by 10 or 100 0.01 Hz resolution 8 
built-in signal preamp/conditioner 

$4995 wired 
.PS -2 kit 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna-BNC plug . s 8.95 
High impedance probe, light loading 16.95 
Low pass probe, audio use 16.95 
Direct probe, general purpose use 13.95 
Tilt bail, for CT -70, 90, 125 3.95 

$39.95 

45 MHz DUAL SWEEP OSCILLOSCOPE 
The Ramsey 625 is a dual time base, delayed sweep unit that includes a builtin 
signal delay line to permit clear viewing during very short use times of high fro- ' 
quency waveforms. Other features include; variable trigger holdoff 20 cali- 
brated sweep time ranges from 0.5 5/div 10 0.2 y5/div fully adjustable sweep high quality hook on time X5 sweep magnification five trigger sources. CHt. CH2. LINE EXTernal probes included and INTernal (V model front panel x -y operation. Z axis input sum differ- 
ence of CHt, and CH2 waveforms displayed as single trace sweep gate and 
sweep output auto focus single sweep 
-Same as unit to left. 

NEW RAMSEY 1200 
VOM MULTITESTER 
Check transistors, diodes and 
LEDs with this professional quality 
meter. Other features include; 
decibel scale 20E volt metering 
system 3vo" mirrored scale 
polarity switch 20 measuring 
ranges safety probes high 
impact plastic case 

$2495 test leads and 
battery included 

CT -125 9 DIGIT 1.2 GHz 
COUNTER 
A 9 digit counter that will outperform units cost- 
ing hundreds more. gate indicator 24mV @ 
150 MHz typical sensitivity 9 digit display 

1 ppm accuracy display hold dual inputs 
with preamps 

$16999 wired Includes 
AC adapter 

BP -4 mood pack 8.95 

BHOA0aAN0 Hi VHEAMCLIriEa 

PR -2 COUNTER PREAMP 
The PR -2 is ideal for measuring weak signals 
from 10 to 1,000 MHz flat 25 db gain BNC 
connectors great for shifting RF ideal 
receiver/TV preamp 

$4495 wired includes 
AC adapter 

PR -2 kit $34.95 

i-1 
'4311) V 

PHONE ORDERS CALL 

716-586-3950 
TELEX 466735 RAMSEY CI 

RAMSEY D-3100 
DIGITAL MULTIMETER 
Reliable, accurate digital mea- 
surements at an amazingly low 
cost in -line color coded push 
buttons, speeds range selection 

abs plastic tilt stand recessed 
input jacks overload protection 
on all ranges 31/2 digit LCD dis- 
play with auto zero, auto polarity 
8 low BAT. indicator 

$4 995 test leads and 7 battery Included 

cos°,.roFr.. roov,ra 

lama :Hnu di:. 

CT -50 8 DIGIT 600 MHz 
COUNTER 
A versatile lab bench counter with optional 
receive frequency adapter, which turns the CT - 
50 into a digital readout for most any receiver 

25 mV @ 150 MHz typical sensitivity 8 digit 
display 1 ppm accuracy 

$16995 wired 
CT -50 kit $139.95 
RA -1 receiver adapter kit 14.95 

PS -1B 600 MHz PRESCALER 
Extends the range of your present counter to 
600 MHz 2 stage preamp divide by 10 cir- 
cuitry sensitivity: 25mV @ 150 MHz BNC 
connectors drives any counter 

$5 995 wired includes 
AC adapter 

PS -10 kit 549.95 

TERMS satisfaction guaranteed examine for 10 days, If not pleased. return in 
original lors for refund add 6°° for shipping and insurance In a maximum of 

$10.00 overseas add 15°0 for surface mail COO add S?. 50 ;COD in USA onlyi 
orders under $15.00 add Si 50 NY residents add 7"° sales lax 911 day parts 

warranty on all kits 1 year parts & labor warranty on all wired units. 

RAMSEY ELECTRONICS, INC. 
2575 Baird Rd. 
Penfield. N.Y. 14626 
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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 

TYa2 SUPERIOR ELECTRONICROULETTE 

D. roulette employs three CMOS IC ro drive tsir nyeix LEOS 

It 11010áe1 .puna effect cir.it and e power on/oll 
ewltcn. Its feature an be m bt mpS.e to I..I Boulette. It Is 

einpla inn ru on end .eey to build. 

Deluxe colourconstruction lace pane n Inn of tenue 
K.. 51692 

M100150MC UNIVERSAL DIGITAL FREQUENCY 
COUNTER 

5.100 4 en accuree, easy -opera. dgilel fn 
Few a.enud, sign t u L51 e event 
Ke n, thus, < relwbtq SM.100 can gee you 
up to 8 digits olrre wide frequency range of IOH. 
0 150141. Beetles. stable, Ilse lee 

onfnut Mao c . held on the acte, n compare to tn. otite 
or even 
Input sensimoto 

n. 

KHz range 10Hz - 10MHz 500Vrm. 
MHz rage 1MHz - 150MHz 40mVr,1s 

Response time: 0 2 sic. 
Hoe'. Hold th last input ion, 
Power supply DC6V Better, or DC9V 250AÁ Adaptor 
Assembled w ed........ 599.00 a 

TRIO0015V 2AMP. 
* REGULATED POWER SUPPLY KIT 

* 

* 

5.Y 4% HI V RECISION D. P. M. 

I% digit. acct with a Ira red LED indiunon o1 D6" 
Auto.11sn whenever it t overloaded. 
Range. DC current ± l uA - 0 20A 

DC vol.. 01M/ -t 20000 
Stability: DC ±0.025%± 2 diet 

Power tuppl0: DC 5-6V 200,10 
Sin: 4 54,6. IWI x 3 1/4' 1D1 a 1 3/47 IHI 

Various function. we .1f output t of BCD. 

BUSY, STROBE ett., vetch ere suitable for working with 

merocomputer 
Temr a CO,1anul.d Regulator of 1 0Pprn/ 'Cl: emu 

toyed n to upset this units stability. 
The memory system can hod the Men re... for the ten. 
venience of mnoeriton and obeernhon. 

KrC ............ .53800 Assembled with tuned... $4300 

TY-46 20 STEPS BAR/DOT AUDIO LEVEL DISPLAY KIT 

This new design. rero Iwal dipper unit is roping . 
grated c at from National Semiconductor to 1.100pi e 20 

Y. 
of color LED's green yOlow end dl on each chenal. 
P.n.s two typa of diplay methods for election 'bai or 'doe, 
The display range n from .52dB to OW,. Kit is good for any 
o, Plrll.r born 2 watb to 200W1 Power requires 12VÁ0 
a DC. So, it n great fora wen Kit corn w"0 printed 

Wed I LED, . Canaient. aim cher and 
silk 
circuituscreen 

minted proleuionél from panel. 
Kit $34.95 

* 

Thos n e profession.) power supply kit. Output voltage ºduetab0 from 0.15VDC. Output current also can be 

limn. to two range «teens such n 200mÁ and 2A. An elaborated protection system also Magned l0 9we out 

a beeping sound and a flashing LED warnug will appear when ou1Yut sets over M.ep or Mort arouOM. 
Mbnty a. reliability reultip from employing a nigh gpa1110 vollpe regulator IC. The front pane or the pourer 
Apply b we11 designed with output terminals. onroll .anon. volt.. ediunrng control. ÌPmba size mate ...Mg 
both Map, end VOLTS. Also with volt/amp motcn es well ...went umit teen .witch. At comet with re in.d 
metal case, 

so r a and h u. brushed 
ro p. mMr front panel, all electronic p, c. Wad, T' jumbo size meter dens- 

e 

orm m 
k 559.50 Assembled with tasted..... 56950 

TA 2400A ELECTRONIC ECHO ANO REVERBERATION AMPLIFIER 

This unit co n Me e0venced computer V L.S.I technique wTtn high quetity Jpn teed comanent, 
so it has Me Iollow1ngFEATURES. 

effn 
generate mime. reflation and reverberation effect such n the on usic hell. It has a 3 action 

ect control which include ation mntm1 dewy control we depth control. 
m 

All kind of infield sour. elect ten be obtained by skilful use of this control. It lees LED do.). to .now 
reflection and rwerbeetoon 
A.semblatl with tested 599.85 

..1.1.1.rrr.rwrrrrew`r1.r.er1.ese.rr...1.1. 
TA.2500 NION DOALITV MIJLTIPURP06E PREAMPLIFIER 

Thos apciel/0 deaned preamplifier includes a ploleeRoal GRAPH EQUALIZER TONE control spurn and has a 

pain o a 1245 Frequency response extends f rum 5Hz ro 20KHz, so even in bed listening condition it can Improve 
well It can accept m ldM WO{ mp u o Wretic can nee, record deck and tuner. its output ten be mnnMed to all 

Fond. of power emplifiann f 

Asse.led with tested...... - 
$90 00 

* 

* 

TA.3D00 

STEREOSIMULATOR 

You can own a STEREO TV from today! The $lmuelOI 's a social design of pip the most ,d.nuabte mono 
pdi.ed L 5.1. II Produces superior analog .1.7.0:1001 since the L.5.1. 11.90.11.0 to 60 pct. of LOW NOISE PET 

B TRANSISTOR The sonule0? son even help you to promote your televiHon from norme one to aeaR.1 one 
Hi. . STEREO 10,01,1 Our timulator os elm app able ro any other nnore 

ANALOG STEREO. Undoubtedly. 11 n the mon advanced equipment torr wary fate 0p who. it shC M 00 teIbute 
listening pleasure. 

SPee0loNPre: 
Frequency Repnu: 10H,30KHz 
Signa room« ratio. 6040 IL H C.1 5.113 IR.H C.1 

Dotter,. (Both ch ): OA% 

Pó C0l00mUpmR6VA110Vm 
dau h AM tuner, Mono usu.,Low lmpe0ance Rod, TV, VCR a 

Assembedwth tested ...... ..... ....... ............ .........530.00 

TY-219 COLOR LIGHT CONTROLLER 

As n ad t of the vanced teechno4 Mis unit Pen 

colorful light bulbs, t vis1 effect of which in anon 
grate. in places liken home per,. disco, electronic gent centra 

also n lgntirge for adore 0*, t, output power Is 

30000 11000W/Ch.l which mn control 30 pieces 
of 100W or BOO pieces of 5W cota light which isenough for 
mon uspee. 

FEATURE: 
111 "Music'. node. 

Audio signet is deeded into sigh, medale and low Ireqancv 
e 3 groupe of light, it has separate unite controller. 

1211 anng' mode 
Electronic circuit automatically controls 3 P.P. of pbr 
light in 

today 
ON a. OFF: it h e speed controller, 

Build ore,. of 
.1 . 

them INM controller day and entry wetching 
Great cor Klnol proiptn all electronic pans, 

metal rote, predielad p.c. bard and instructions re come 

Kif .......................... $85.00 Aeeon.. with lsned........ $15.00 

WE CAN SUPPLY METAL CABINETS AND 
POWER TRANSFORMERS FOR OUR KITS! 
PLEASE REFER TO OUR CATALOG. 

TA.323A HIGH QUALITY 

3011. SOW STEREO 

AMPLIFIER 

*semi output arcua 
which up 

employs 
high efficiency 

overly symmetrical 
Darlington ton dao n good 

efficiency a The driver transistor 
will never overhear It I. may to build and no elignment n 
requored 
SPRfiutlo 
Power Output: 304 r »W M.. 
Toul Helmsenrc dnproon. Lon then DI% between ImHz 

IOKHz 
Pre ampl.lmr. 
In pull Sensitivity: 3111V at 41K RIAA or Mlc. Equalised 

1300M a1410 TAPE. TUNER 
S/N Ratio: 8008 
Output Impedance: 48 ohm 
Power Voltpo: DC 30.50V 

AV 22.380 0 2 3A 

Kit ............................524.88 

MRostK for Kit f 
i Beginner, 

TA -802 8000 B01V PURE DC STEREO POWER AMLIFIER 

Toil, power emplif SI employs pure DC mirror 
mere,current stMlizers.0 so it h. high 

network, 
No AC by- 

pass uptenor is included in feedback a to frequency 
response Is extended to DC and then it no phase dleronroo. 
rt eproduu high level bawl faithfully. 
It cunt FET differential input to improve SIN rep end input 
mpedrne. 
It is compatible wren ell kind of preamplifier. 
Ix Me . multipurpose protection system, including high niter 

e DC mt., m circuit. high speed output thou 
end la temperature 

control system, It can protect Me Io.pakers end emelif. 
...inn Menke 

- 

TA -2800 LOW TIM DC STEREO PR 0000 KIT 

Incorpurnu b1S,4rem DC design Mee 9wes a frequency response 
from 0.109KHz W.54B. Added feature) 

IO. icy 
deem end 

smarms control y. tallor your own 
imonate 

$0001104 power 
lucunogm. 

oons 
THD/TIM Ins teen 005% 
Frequency repose DC to 100KHz t.1B 
PIMA Nation i02á8 
SIN ratio better than 1049 

phone WM/ 41KaL. Aux 100m0 í00K J1 

Output Level I 

1 00. 0t0,,01: 
V 

Tone Ben to 1008 P : 
Teeple S 1008 @ 15141 

Power .ua)v F24VDC 0.5A 
H n comp.. erath any power amplter which mad by our 
company such In TA -802. TA -411, TA 1000A 

movAl 

TERMS: 

Min order: $10.00 
Charge card order: $20.00 
NO C. 0. 0. ! 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. 20% of total 

order, (Min 5.00) . 

tR78 V/SA5 

MARK V ELECTRONICS INC. 
248E. Main Street, 
Suite 100, 
Alhambra, CA91801 
For information (818) 282-1130 
For orders, (818) 282-1196 

126 CIRCLE 256 ON FREE INFORMATION CARD 
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EDGE 
CONNECTORS 

ALL ARE 1.56 SPACING. 
rf 111 t/1tHtttlruitt'trt' a 
minrmmrmrrnmrnrrnr- - 

22/44 EDGE CONNECTOR 
PC style $2.00 each 

10for918.00 

22/44 EDGE CONNECTOR 

solder lug $2.50 each 
style 

28/56 EDGE CONNECTOR 
PC style $2.50 each 

10 for $22.00 

36/72 EDGE CONNECTOR 
PC style $3.00 each 

43/88 EDGE CONNECTOR 
PC style $4.50 each 

TRANSISTORS 
2H706 4 or 81.00 
2N2222A 3 for 51.00 
PN2222A 4 for $1.00 
2N2904 3 for 01.00 
2142904 3 for $1.00 
2142905 3 for 01.00 
MJ2955 $1.50 
2N3055 $1.00 
PMD 10840 $1.00 
TIP 121 756 
TIP 125 75E 

TRANSFORMERS 

120 volt 
primaries 

5.6 volts @ 750 ma. $3.00 
6 volts @ 150 ma. $1.25 
12 v.c.t. @ 200 ma. 52.00 
18 volts @ 650 ma. $3.50 
18 volts @ 1 amp $4.50 
24 v.c.t. @ 200 ma. 52.50 
24 v.c.t. @ 400 ma. $3.00 
28 v.c.t. @ 15 amps $20.00 
30 v.c.t. @2 amps $5.00 

WALL 
TRANSFORMERS 

all plug Crectly 
into 120 vac 

outlet 

4 VDC @ 70 ma. $2 00 
6 VAC @ 500 ma. 53.50 
6 VDC @ 750 ma. $6.50 
9 VDC @ 500 ma. $5.00 
12.5 VAC @ 265 ma. $3.00 
24 VAC @ 250 ma. $3.00 
MULTI -VOLTAGE @ 500 ma. 
3,41/2,6,71/2,9 or 12 VDC $750 

Heavy-duty black 
phenolic protect box with cover and 
screws 248' X1vz-X11/2:' 

$1.00 EACH 

SOUND 
AND VIDEO MODULATOR 

FOR T.I. COMPUTER 

T.I. # UM138 .1 Desgrted for use with T.I. com- 
puters. Can be used with video sources. Built-in 
A/B switch. Channel 3 or 4 selection switch. 
Operate on 12 vtic Hook-up diagram included. 

$10.06 EACH 

SUB -MINIATURE 
D TYPE 

CONNECTORS z= 
'11:4 

DB -15 PLUG 
DB -15 SOCKET 
DB -15 HOOD 
DB -25 PLUG 
DB -25 SOCKET 
DB -25 HOOD 

PARALLEL 
PRINTER 

CONNECTORS 

Solder style 36 
pin used on par- 
allel data cables 

$2.75 
$4.00 
$1.50 
52.75 
$3.50 
$1.25 

MALE CONNECTOR 
$5.50 each 

FEMALE CONNECTOR 
$5.50 each 

I.D.C. CONNECTORS 
Will press fit on 

standard ribbon cable 
DB -25 PLUG $6.25 
DB -25 Socket $6.75 
36 PIN MALE $5.50 
36 PIN FEMALE $5.50 

TWIST -LOCK 
CONNECTOR 

+W/,. 

Same as Switchcraft #12CL5M. 
5 conductor in -line plug and chassis 
mount lack. Twist -lock style. 

$2.50/SET 

SLIM LINE 
COOLING FAN 

Etri $0 99XM182 low 
noise fan. Measures 
341" square x 1"" deep. 
21 Cm, 23 db. 1700 rpm. 
SPECIAL PRICE ...$12.50 each 

8" P.A. SPEAKER 
C.T.S. Model 8B3079 $5.00 each 
8 ohms coil 
3.0 oz. lernte magnet 
Typical response range 

100 -10.000 hz. 
Power rating 15 watts max 
Drilled to mount line 
matching transformers. 

LINE CORDS 

TWO WIRE 
6 18/2 OPT -1 flat 31or $1.00 

6 18/2 SPT-2 flat 

6' 16/2 SJT round $1.25 each 

THREE WIRE 
6 18/3 tlat $1.50 each 

8 18/3 round $2.00 each 

8 16/3 round $4.00 each 

CASE OF 
8 SPEAKERS 
$32.00 

COMPUTER 
GRADE 

CAPACITORS 
2,000 mid. 200 VDC 
1% DIA. x5 -HIGH $2.00 
3,600 mad. 40 VDC 
1?t DIA o 33/4r HIGH 

6,400 mid. 60 VDC 
13 DIA. x 41/4- HIGH 
9,700 med. 50 VDC 
1% DIA 4,/, HIGH 

31,000 mfd. 15 VDC 
1L DIA x4 -HIGH 
72,000 refd.15 VDC 
2 DIA. x 405 HIGH 
185,000 mid. 6 VDC 
21/2' DIA 0412" HIGH 

$1.00 

82.50 

$3.00 

52.50 

$3.50 

$1.50 

TI SWITCHING POWER SUPPLY 
Compact. well -regulated switchIng power supply 
designed to power Texas Instruments computer 
equipment. 

INPUT 14-25 vac @lamp 
OUTPUT 12 vdc @ 350 ma. 

- 5 vdc @1.2 amp - 5 vdc @ 200 ma. 
SIZE 43/4 n 4' z 1'14' high $5.00 each 

13.8 VDC REGULATED POWER SUPPLY 
These are sold state. fully regulated 13.8 vdc 
power supple s. Both feature 100% solid state 
construction. fuse protection, and L.E.D. power 
Indicator. U L listed. 

2 amp constan , 4 amp surge 

3 amp constan , 5 amp surge 

$18.00 each 

$25.00 each 

D.C. CONVERTER 

_ 11 

g 
33 0 

Designed to prowtle a steady - 5 
vdc 151240 ma from a battery 
supply of 3.5 to 6.25 volts. 

27,, z 

$1.50 each 

RLL ELECTRORIC CORP. 
LOS ANGELES, CA STORE 
905 S. Vermont Ave. 
213 380-8000 

VAN NUYS, CA STORE 
6228 Sepulveda Blvd. 
818 997-1806 

MAIL ORDERS TO: 
P.O. BOX 20406 
Los Angeles, CA 90006 

7 CONDUCTOR 
RIBBON CABLE 

Spectra -strip red marker strip. 
28 ga stranded wire. 

SO.00 per 100 roll 

TWX - 5101010163 ALL ELECTRONIC 

EASYLINK MBX - 62887748 

VISA 

! l} 

RELAYS 
5 AMP SOLID STATE 

Heinemann Electric 
#101-5A-140-5AMP 
CONTROL: 3-32 vdc 
LOAD: 140 vac 5 amp 
SIZE 2"41"x%411 
95.00 each 10 for $45.00 

ULTRA -MINIATURE 
5 VDC RELAY 
Fujitsu # w 
FBR211NED005M20 ') 
High sensitivity 
COIL: 120 ohms 
CONTACTS: lamp 
Mounts in 14 pin DIP socket 

81.25 each 
10 for 610.00 

MINIATURE 
6 VDC RELAY 

Sup #RSD-6V 
Super Small 
S.PD.T. relay 
GOld colbalt 
contacts rated 

1 amp @ 30 vdc. Highly sensitive. 
TTL direct drive possible. 120 ohm 

coil. 
Operate from 4.3 -6 vdc. 
COIL: 120 ohms 

x 'x/,2' x rl,: 
$1.50 each 101or913.50 

13 VDC RELAY 
CONTACTS. S. PN. C. M1 10 amp @ 120 vac 
Energize coil to 
open contact... 
COIL: 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 

I:I 1, 

4PDT RELAY 

14 pm KH style... 
3 amp contacts . 

USED but fully 
tested ..$1.70 each 
Specify con voltage desired 
Either 24 vdc or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR KH RELAY 
75c each 

SNAP ACTION 
SWITCH 

Cherry elect. 0E-21. N.O. or N.C. 
0.1A contacts. Suitable for alarms 
and other low energy circuits. 
11/4" lever. 

45e EACH 10 FOR $4.20 

MULTI -TURN POT 
SPECTROL 

*MOD 534-7171 61 

$5.00 EACH 

A $75.00 VALUE 
ONLY $27501 

'SPECIAL PRICE' 
DUALL,E.D. DISPLAYS 

""rITY 7111111 if 
.560 high, 7 segment L.E.D. read- 
outs, Mount in 24 pin DIP 
sockets... 

MAN -6640 orange. c.c. 751 each 
FND-5148 red, c.c 75e each 
DL -527 red, ca 75e each 

31/2r" SPEAKER 
8ohm 
impedance, 
Full range 
speaker 
8 oz magnet 
4" diagonal 

-'[c. mounting centers, 
$2.50 each 10 for 820.00 

SPRING LEVER 
TERMINALS 

Two color 
coded 
terminals on a 
sturdy 2% x 
374' bakelite 
plate. 
Great for speaker enclosures or 
power supplies. 

$1.00 each 10 for $9.00 

TV REMOTE 
CONVERTER 

Enhance the versatility of your 
video equipment. Converts cable 
TV stations to channel 2 or 3 Use 
with standard TV antenna to one 
our TV remote tuning capability. 

Converter operates on 115VAC. 
6 channel selector with line tuning 

on 25 ft. cord. Not a decoder. 

CASSETTE 
MECHANISM 

8 

New, stereo cassette mechanism 
Includes record/playback and 
erase heads. 2-12VDC motors. 
drive belts, pulleys. 3-12VDC 
solenoids, pinchwheels and other 
mechanical parts. These pans. 
used on other current model 
decks, would cost several times 
our selling price if purchased 
separately. Build your own audio 
or data recorder or use for spare 
parts. 514- X 31/2- X 3'/ 

$750 EACH 2 FOR 512.50 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.PD.T. S.PD.T. Q S.PD.T. 

PC style 
non -threaded 
bushing. 
75e each 
10 for $7.00 

(on -on) j (on -on) 
Solder iug 
terminals. 
$1.00 each 
10 for $9.00 
100 for $80.00 

S.P13.T. S.PD.T. 
(on -off -on) f (on -on) 
PC style 
non -threaded 
bushing 
751 each 
10 or $700 

PC. lugs 
threaded 
bushing 
81.00 each I 

10 for $9.00 
100 for $80.00 

(on -off -on) 
Solder lug 
terminals 
$1.00 each 
10 for $9.00 
100 for $80.00 

D.P.D.T. 
(on -on) 
Solder lug 
terminals. 

each , 
:OOr$19.00 fat t 
100 for $180.00 

STANDARD JUMBO 
DIFFUDED T 11/2 

RED 10 for $1.50 
100 for $13.00 

10 for $2.00 
100 for $17.00 

10 for $2.00 
100 for 31700 

FLASHER LED 
5x011 operation 
red jumbo T 1 i 
size $1.00each 

BI -POLAR 
Jumbo T 1% size 

2 for $1.70 

LED HOLDERS 
Two piece holder 
for jumbo LED 
10 for 65e 100for$5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED fancy 
indicator Clear 
4 for 51.00 

GREEN 

YELLOW 

dy 

8 

TOLL FREE ORDERS ONLY 
1-800-826-5432 
(ORDER ONLY) 
(IN CALIFORNIA: 1-800-258-6666) 
ALASKA, HAWAII, 
OR INFORMATION 
(213) 380-8000 NO C-O.D.! 

QUANTITIES LIMITED 
MINIMUM ORDER $10.00 
USA: $3.00 SHIPPING 
FOREIGN ORDERS: 

INCLUDING SUFFICIENT 
SHIPPING 

CALIF RES. ADD 61/2% 

D.PS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker, 
snap mounts in 
tr- x 11/4" hole. 
Orange lens. 16 amp 
contact. 
$1.50 

MINI -PUSH BUTTON 
S.PS. T. momentary 
normally open 
V4- bushing. 
Red button. 
358 each 
10 for $3.00 

KEY ASSEMBLY 

5 KEY 
$1.00 each 

contains 5 single -pole normally 
open switches. Measures 3 
long. 

s°a'.i.rt.4 le.e 6 KEY 
$1.25 each 

contains 6 single -pole normally 
open switches. Measures 41/4" 
long 

METAL OXIDE 
VARISTOR 

Popular GE # 130LA1OA 
var:stor 5b diameter 

$1.25 each 

( 

V 
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41 Crystals Plugs & Jacks Fans 

- 

Enclosures Filters Fuses Heat i Shrink Tubing Heat Sinks Kits 

Knobs Peripherals Probes Opto 

PCB Products Potentiometers ... I 

ro RE 

I. u I. u 

FULL LINE OF MICROPROCESSORS AVAILABLE 

WE ALSO ST4LlGK___ 
__. Books Breadboard & Accessories 

Capacitors Chemicals Connectors 
tez9 

4116 16K .99 
4164 64K 15Ons 1.49 

4164 64K 200ns 1.25 
41256 256K 15Ons 5.99 ALL 

NEW 

2732A 4K x 8 300ns 32K 3.89 CURRENT 

2764 8K x 8 300ns 64K 3.89 PRODUCTION 

PRODUCTS 

27128 16K x 8 300ns 128K 6.99 {y 
TF1EAç 27256 32K x 8 250ns 256K 11.99 INSTRUMENTS 

MOTOROLA 
5516-251 2K x 8 250ns 16K 3.29 

6116-25L 2K x 8 250ns 16K 3.29 Advanced Mkro DVICS l 

` 1 4''11986 CATALOG 
CIRCLE READER SERVICE NO. FOR FREE COPY 

THIS MONTH'S SPECIALS 
CI -RANIS 

EPROMS 

USA 
P.O. BOX 9100 

WESTBOROUGH, MASS 
1-800-343-0874 

Active 

SELF SERVE STORES 
WESTBOROUGH, MASS. 

366-9684 
BELLEVUE, WASH. 

881-8191 
MONTREAL, QUEBEC 
731-7441/256-7538 

LOCATED NEAR 
OTTAWA, ONT. 

728-7900 
TORONTO, ONT. 

977-7692 
DOWNSVIEW, ONT. 

630-0400 

IT r 

CANADA 
5651 FERRIER T. 

MONTREAL, QUEBEC 
1-800-361-5884 

YOU. JUST CALL... 
EDMONTON, ALTA. 

438-5888 
CALGARY, ALTA. 

235-5300 
VANCOUVER, B.C. 

438-3321 

CIRCLE 51 ON FREE INFORMATION CARD 

D E LTA 
IS BACK WITH A 

POWER SUPPLY BONANZA, 

COLECO WANLASS POWERTEC 

COLECO STK.NO.90116,$9.95 2/18.00 
+5VDC.9A, -5 V DC.1 A, +12 V DC.3A REG. 

WAN LASS STK.NO.5578 $10.95 2/20.00 
+12VDC (Adj.12-15) .8A REG. 

POWERTEC STK.N0.90117 11.95 2/22.00 
+12VDC (Adj.10-16.6) REG. 1.6 A 

POWERTEC STK.N0.90118 11.95 2/22.00 
t24VDC (Adj.16-26) REG. 1A. 

11 

POWERTEC STK.N0.90119 16.95 2/32.Od 
+12VDC (Adj.10-15.5) REG. 2.8 A 

SEND FOR YOUR COPY OF 
OUR LATEST CATALOG, FULL 
OF ELECTRONIC BARGAINS. 

DELTA ELECTRONICS 
A DIVISION OF LIM TECHNOLOGIES 
P.O.BOX 2, 7 OAKLAND ST. 
AMESBURY , MA. 01913 

617-388-4705 
CIRCLE 268 ON FREE INFORMATION CARD 

SOLAR CELL SPECIAL: 4 In. Diameter Rated .45 VDC At 1.2 

Amps Or Better. Brand New Units, Cosmetic Seconds, But 
Perfect Electrically. 53°99 6/S20. 

THE NEW ZRT-80 

CRT TERMINAL BOARD! 
A LOW COST 7-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD. POWER SUPPLY. AND VIDEO MONITOR TO MAKEA 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE -LINE COMPUTER 
SERVICES. 

FEATURES. 
Uses a Z80A and 6845 CRT 
Controller for powerful video 
capabilities. 
RS2325232 at 16 BAUD Rates from 75 
to 19.200 
24 x 80 standard format (60 Hz). 
Optional formats from 24 e 80 
(50 Hz) to 64 Imes x 96 characters 
(60 Hz). 
Higher density formats require up to 
3 additional 2K x 8 6116 RAMS 
Uses N.S. INS 8250 BAUD Rate 
Gen ar.d USART combo IC. 
3 -Terminal Emulation Modes which 

- é 
1 

. U m 
9 1Mg9R ,10 . 

-isi IF$ 
I .' 

°. - .. .`.. 

,, 
t." C 

- 

-` 
- 

are Dip Switch selectable. These 
Include Inc LSI-ADM3A. the Heath tl A A 
H-19. and the Beehive, s$ oV ̀VM, Composite or Split Video. #ZRT-80 
Any polarity of video or sync. 
Inverse Video Capability. (COMPLETE KIT, 2K VIDEO RAM) 
Small Size 6.5 x 9 inches. 
Upper 8 lower case with descenders. 
7 e 9 Character Matrix. 
Requires Par. ASCII keyboard. 

BLANK PCB WITH 2716 
CHAR. ROM. 2732 MON. ROM 

$4995 
Y FOR BIN. 

SOURCE DISK SOURCE DISKETTE - ADD $10 

(CP/M COMPATIBLE) 
ADD S10 

SET OF 2 CRYSTALS - ADD 57.50 

Digital Research Computers 
P.O. BOX 461565 GARLAND, TEXAS 75046 (214) 225-2309 

Call or write for a free catalog on Z-80 or 6809 Single Board 

Computers, SS -50 Boards, and other S-100 products. 

TERMS: Add 53.00 postage. We pay balance. Orders under S15 add 75C handling. No 

C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8°° Tax. Foreign orders 
(except Canada) add 20°6 P 8 H. Orders over S50 add 85c for insurance. 

CEI 

DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

Call toll free for your copy 

of our current flyer/catalog 

1-800-543-3568 

I's 

cc/ 

- 

w, 1 
!` Pve pen 

( \C`.. t Vayj i7., s\ 

r[G 

ez..el ?s 
r 

.iysa 

Consoklcitnd Electronics, Incorporated por c teri 
705 Watervliet Ave., Dayton, Ohio 45420-2599 

National Wats 1-800-543-3568 

In Dayton (513) 252-5662 

TELEX NO. 288-229 
CIRCLE 81 ON FREE INFORMATION CARD 
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" " ' TOLL FREE 

800-854-8230 
UPS POWER SUPPLY DRIVE CABINETS Calif. Residents ..Y Up Pw6 N7 Y.Y. I.M. IBM 51yó Hag olex )41,n power 68000 919.95 

6800 
8810 S 2.35 6850 4 3.25 4050 

CMOS 

UPS -PC 200 
Apple 4N Cemp11A9xN 

Watts 82 
sup aM tan ply 81%.50 88000110 . 3% 

882 2.90 
8820 3.75 
8821 2.90 

8852 388 
880 7.90 

$ 28 
4001 .22 

8029 ! % 
4029 75 

.ma $7.92 
4060 85 

0.505 595 
r.66 1.10 714-558-8813 UPSXT 425 

UPS -AT 1000 
Watte 160.00 

Wane 975.00 

Duel Hard D. w/power 
Dual 5V." Full Hight relkel 

aup 6 fan 

mount 
295 00 
8500 6802 7.75 

8803 18.% 
8828 4.50 
8840 12.75 

B8ß 8.75 
808 0 2.20 

4002 .22 
4008 .79 

4030 .39 
4031 3.25 

4066 39 
°089 28 

4507 1.10 
4508 1.% 

A -B PRINTER SWITCH 
Dual 5u" Full HIOht Iarizonlal 
Dual ThInlIne 

mount 
araup 5 ten4 

88 00 
50.00 

8809E 950 8845 11.95 68047 22.% 
4007 22 
40018 .95 

4032 2.15 
4034 1.91 

4070 35 
4071 26 

4510 .7a 
4511 .R 

OUR 
An AB Sm. 
your computer 

9bws usa of .0 pagers wit) 
syclem. We Nocx over 15 46 

Single 56- Full H19M 
S1ngA 54." Tnln)na 

w/power sup 8 
8 Mn 

Ian 58.00 
60.00 

6500 4009 .39 
4010 3B 

4035 79 
4037 195 

4072 28 
4073 28 

4512 _58 

4514 1.18 POLICY 
a'° "°n'g"''' 

wlpnwer sup 6502 81.50 
eWz4 B.W 

8500 3g.ß 
gym 975 

663 35.25 
%# 8.50 

1655' 

40, t 24 
4012 2, 

4010 .75 
4041 .75 

40]5 2e 
4075 75 

1515 1.99 
s,9 º NO surcharge for VISA or Mastercard. 

48 Se. lloS foeuwnuC.I ) PERSYST CARDS 65028 9.50 6020 425 1, 50 ,:á3 w 85 á 35 
4b 

75 NO sales tax. All shipments Insured. 
COLOR VIDEO CARDS PeMYMMonoCamDo-NEWT 

PeNM Color Combo - NEWI 
5335.00 

335.00 8035 $ 5.)s 

8000 
8214 i 3.75 0259 

4015 35 
1019 .35 

4044 99 
50 

4061 .29 
4082 99 

4558 ss 
1656 % 

Your 1048 card is Not charged until we ship. 9 P 
PIan00nka 
IBM Color 

Calo' Plue i3ß00 
Card 227.104019 PeIeyel Bon eoag 

PanWt Shoapon Color 
445.08 8039 5.75 

60804 2.95 
6218 1.% 
8224 2.20 

S B.ß 
8271 88,95 

4017 .85 

ß 
4017 29 
4018 99 

4005 % 
409 % 

1606 
BoC97 ,50 

Same day FEDEX shipment is available. 
IBM Mono 

STB Graphite 
Card Wear. 219 W 

Plus 38900 ParsyM Mini Mora 
Call 

Call 8055. 490 
900954 

8228 T. 
8275 2095 
379 375 

+019 ä 
4020 58 

4049 as 

4050 34 

1093 .45 
4094 z.% 

BOCK] A9 
MC14408 12.95 

*Volume purchasing agreements available. 
Para.pa MulMlapley 
Evarea Graphics 

Card 31500 
ESOs 345.00 

ía1575 + Time Spectrum 
Persyal 1921( Rainbov 

MS. 
DEC Card 

129.85 

149 % 

9 % 
0088 21.50 

8228 340 
8232 15.]6 

8282 0.25 
0203 8.25 

1021 88 
4022 88 

1081 ]5 
4052 75 

1088 1.00 
4080 185 

44014409 12% 
MC14410 9. 

Government 
Institutional 

ag 
PO's acte 

2 COfporate and 
P (ed. 80872 128.% 

M. 1750 
823]5 15.% 
8238 425 

6284 5.50 
8296 545 

4023 x.25 
4024 59 

4053 75 
4065 2.5 

4501 .99 
4502 % 

44014411 11.% 
MC14412 1295 Orders subject to availability. 

SPECIAL BUY MODEM SPECIAL 
6088 68.80 
8155 9.75 

343 3.35 
8950 1550 

8287 8.45 
8288 11.% 

4025 25 
soz7 40 

4056 2.96 4503 49 
cAL1 FOR 

MC14419 4.% 
7M1c *All items have manufacturer warranty. 

B qeH SA 1001 14" 460k Nard DI.M 
Neyos 

13.6 Eatmar. 1200 
dam Compall5 

Bole for 3949.00 

8156 8.75 
9195 26.95 

8251 4.25 
11251A 5.96 

8209 44.95 
8282 12.96 

Some warranties up to 5 years. 

$499.00 $219.00 
2. 29.% 
8203 37.95 

353 8.75 
8255 4.25 

941 27.% 
0748 24.50 ]4090528 74074 

74C00 
7181 

Pricing subject to change w/o notice. 
6205 3.26 
312 ,.% 

BOSSA 5.% 
0257 5.75 

8219 21.00 
6750. 3405 

74092 29 740% 
74004 

0.6510 
144 

31.16 
740175 1.15 

6.376 82.35 
7403]4 235 Returns 

to restocking 
or cancellations 

fee. 
may be subject 

INTERSIL STD -BUS BOARDS 
LIST ACP 

TRANSISTORS/DIODES 
Z-80 

28 7.90 
74006 35 7+093 
74010 

1.15 
1.15 

710240 1.99 
7ík244 1.99 

7°C901 59 
740922 445 ACP Retail pricing Store ricin may vary. 

553100 290 CPU 5200 5.95 89 
P622224 7151.00 
P62389A 511.00 

263904 
263808 

1113700 
11/1.00 2.54463 'A" 4.044112 6.044113 

.35 YORE 74CBI STOCK -AUOINCATALOG 
We are not responsible for typos. 983,01 250 

583110 8085 
SB32113 16K 

DIN. CPU 200 69.95 
CPU 200 79.% 

CMOS RAM 810 99.% 

P5918 11.00 
292218 40 

717294 
711430411.00 

2/100 210CPU 
2110-47C 

2.25 2.75 
2.60 3.75 

6.% 
9.25 

LINEAR 

13931816K 
503220166 

Sletk RAM 200 3085 
CMOS RAM 

26221840 15 
262005 45 

TIP31A 
71132.5 

2/1.25 
2/1.25 

280.DART 
260-000 

7,50 6.50 
8.00 8.% 

17.% 
1285 

LM108.1 53.95 
1830 .99 

NE590 
6E592 

52.45 
2.70 

1.63909 % 
163914 

56 3330 7 
551333, 

750 119.95 
01 P.(0 mat1g) 210 49.8S 

90 2627 25 
263055 .88 

164148 
16751 

28/1.00 
5/1.00 

280-P10 
280.510/0 

2.95 3.50 
8.50 9.50 

9.50 
2995 

191331515 1N .35 
1543046 1.89 

047096 
1M7091.1 

% 
1.90 

1443915 295 
LM3918 295 499 

S 7116 788 
7400 

4125 i 45 74t78 5 Universel 
963340 Opto 

PIO 210 49.95 
Pare. Input 300 119.% 

263585 4/100 
263638 4/100 

194002 
164004 

12/1.00 
1071 00 

280610/1 
240.&0/2 

850 9.50 
8.50 9.50 

_ 
22.% 

191306H % 
LM3086 4.75 

144710 
151711 

.118 

75 
440402+ 3.]5 
1.4044 435 

.18 
7181 .18 
7402 

7447 
7448 

.% ]1125 A2 
88 7412E 44 

.69 
71,2] 9B 
74179 1.34 583400 Floppy 

83419 Sr331(0MA) 
Controller 215 79.% 

WINI Infer. 255 99.% 
253772 1.69 44102232 1.49 290.540/9 6.50 950 - 19130711 .40 

1M300CN .% 
LM715 
LM723N 

3.96 
55 

604131 3.75 
604138 1.19 

.18 
7403 .18 
]404 

7450 
)461 

.19 74128 .48 
)1192 

74180 .75 
)1181 1.75 B3500 Taec 

983510 Oplolm 
215 99.96 

Input 270 119.% 
OPTO ISOLATORS MCT.22.540 28030 934.% 

34.% 
Z8001 534.% 

I 28002 34.95 
26132 532.% 
28671 37.% 

LM310CN 1.65 
.82 

LM723H 
LM735 

76 
.% 

RCA,61 3.75 
C43093 2.75 

.18 
]409 23 
7400 

7451 
7451 

.1B .75 

.t8 1.135 75 
74141 85 

74182 1.15 
74184 225 083520 SPST 

S83521 DPI.Relay 
RM.y 150 4.% 

190 .05 
$ 59 9.7.6139 

440788 

4633 
4635 

9 .89 
125 DISK CONTROLLERS 

19311CN 
LM312H 1.75 
14491806 1.45 

1M739 
144 71106 

1.35 
.33 

CA3039 1.25 
043046 1.25 

.49 
7407 49 
)499 N 

7459 
]169 

.19 
25 74142 296 3 71113 3.70 

74135 2.25 
]4190 593808 M 

SB3610 EPROM 
811810 375 148.95 

Programer 260 70.95 
.58 

MCA -251 1.89 
463) 
4635 

120 
% uP0788 #4.% 

1T, 15.85 
1ßJ #1.% 

2797 32% 
6843 #0.% 
344 ,9% 

14431911 1.56 
1M3196 119 

LM7.,H 
LM741N 

.40 
29 

043059 2.% 
CA3060 2.60 

7409 .IB 
7410 10 

21761 
)176 

.2B 71141 2.% 
)/145 

.61 
7+101 .67 

7/1# B3]08 SyaJArync 
3B3711 Unn 

245 89.95 Syr... 245 89% 
4628 % 
4627 % 

TILlt7 
SPX. .09 

.99 1791 22.)5 
,783 21.50 

2793 32.% 
2757 3.% 

1891 8.% 
2113 

151320 ¡see VRe) 
LM32+N 55 

LM)47 
LM748 

85 
55 

CA3065 1.99 
CA3%0 1.10 

)l12 Y4 
)412 

7475 
7474 

.2B .M 
33 )4141 1.49 

74148 

.67 
).1% .8] 

SB37N REMDNOACS 

903830 12 
315 119.% 

B) AID 720 289.95 
4N28 _6B 

LED LAMPS 
4625 51 00 

1795 21.50 275) 2Y,% 
6.% 

9216 12.% 1443356 95 

V.% 

1441011 1.16 043881 180 
CA3062 1.807414 

.38 
]113 .M 7tß 

.34 1.19 

.35 )4150 1.00 
74194 .87 
141% .67 

CAPACITORS 
1.44 100 

CRT CONTROLLERS 1855571 
161358.195 

LM133118 

0301330 
l.%5 + 
195 

CA3083 1.50 
CA3086 

49 
7418 .49 

7476 
7479 

.34 74151 .56 
480 741# .67 

741% .75 
74197 .% 

014F DISC 
1 uF DISC 

BYPASS CAPACITOR 100155.50 
BYPASS CAPACITOR 100/8.50 

Jumb ao o R 

Jumbo Green 
$ 99 

17 
5 _08 

8845 61196 
68845 17.95 

8275 52850 
7120 3495 

76159918 939.50 
8350 59.95 

L913513 1.75 
LM3606 295 

44013+9 
4401350 

1.85 
1.15 

50 
CA3080 2.95 
CA3096 3.45 

7417 49 
7420 .19 

7480 
7482 

99 74153 .63 
95 74154 1.19 

74199 1.15 
74199 1.15 

.01uF MONOLITHIC 
1 uF MONOLITHIC 

CAPACITOR 100/11.25 
CAPACITOR 100/1425 

Jumbo Yellow 
Mlni S. Red 

.17 
.IS 
15 8847 1150 

46505 14.75 
5027 17.95 
5037 21.95 

8545 14.95 
6002 19.95 

LM3706 4.95 
19137311 3.95 

MC1368 
4401344 

1.35 
8.75 

043130 129 
CA3140 1.15 

7421 .35 
7422 56 

7483 
7486 

45 74155 .M 
55 74158 89 

74221 1.19 
74251 75 

CORCOM EMI FILTER 
Mini Size Green 
Miro stn Yellow 

.10 

.19 
19 

.99 
18 
16 

88047 19.50 NEC7220 Graphita 34.% 1913761.1 3.75 
1443779 1.90 

1441414 
19165811 

1.35 
299 

CA3146 1.79 
CA3160 1.49 

7422 .88 
7405 ,99 

7486 

7489 195 
25 741tí7 .59 

74158 1.86 
74276 165 
74276 1.89 

STD 0060044 3 DOMu8I F. 54.50 SPECIAL VALUES! 
UARTSIUSARTf LM30CN .09 

LM3506 1.% 
1.41.4100310 

1441812 
2.35 
8.10 

-M1ä00 1.25 
LAO 3600 

7426 29 
7427 .25 

7490 
7491 

35 74159 118 
.88 74160 .79 

74218 75 
74253 1.40 

LIee Co. la 
Line Cord 2 

above -&bol , 49 
CAMucta - 8 10ol ,35 44044887%EPROM $'% 

18028 #.95 
1013. 3.% 

2350 4 8.96 
8250 10.50 

1446403 5 8.75 
T1.155.1 14.% 1M3816 1.59 

1443826 135 
1441830 
14419]1 

3.40 
146 

1613708 146 
7428 55 

7°50 IB 
7492 
)4% 

45 74181 99 
.35 )4169 8D 

74284 2.90 
)42% 2.80 

Une Cord 3 Conductor -8 loot 95 81,&201&150má 
DB -25P Male 

10119.% 
101).50 

10154 8.]5 144 6102 7.)5 

EPROMS 
2 %1 8,85 

18 % 3839 1. 

83849 
LM 1872 

5.16 
6.45 

LF34] 219 
LE351 80 

)132 99 
83 77 25 

7494 

7495 
.% 74153 .88 
50 74184 .99 

74290 1.4 

74288 1499 
DO -255 Female 10/19.% 176 

e9 
1511877 
1441896 

3.20 1F353 .ID 7408 29 7496 19 74166 99 74365 55 MUFFIN FANS 
Over 10200 In Steak 

27324-2 
2764-35110 

1029.% 
102+.50 

,702116751 
2708 He9n51 

s 3.80 
3% 

2ß2Aí 
273242OSOn) 

/450 5) 9 1.50 
8.% 

1.3886 
44ä)N 15529 

LM388N 
LMIB% 

1.90 
1.70 

1F35á 1.10 
LF357 1.10 

]149 y9 
7140 19 

7497 2.70 
100 1.50 

74166 .% 
)4167 Z.ß 

74388 56 
4ä) .35 

TO Am' Muffin Fen NEW, 
1288% 2]84450675 16/29.% 2]58 RVI 

2718 /450110) 
5.50 
3.75 

2734/45010ná) 
27641450131 

8.% 
4.50 

.5 
103926 .99 

4162001 
U1N2003 

135 
149 

11357 l.ä 
71071CP .79 

7441 79 
7442 A5 

74107 
74109 

24 74170 125 
.37 74172 4.75 

74388 55 
74390 1.46 

12VDC FeO 

Fagan Guards 
NEWI 19.% 

added 1.19 
CALL ACP FOR 

VOLUME IC REQUIREMENTS 
ALL YOUR 27,8(ä)n5) 

25,6áV1 
5.50 
5.50 

976 (250ná) 
9764 (2130n5) 

0.10 
9e0 

1M723N 48 
14422311 55 

062206 
062207 

3.75 
2.90 

T10720P 1.35 
7167406 1.90 

7443 115 
7444 1.15 

74116 145 
74121 

74173 M 
29 74174 89 

74303 1.3 
74490 225 

Power Cads Added 140 TM92716 7.50 TC525B4.50n5) 9.% 
NE531 2% 
NE555 ä 

X62208 
062911 

2.40 7108107 .19 
7108406 

7µr M 74122 44 74,75 e8 
74452532 
2732 

560 
4.80 

MC9168784(45956 
MCM88788 

19.% 
(350.5) 21.% 

NE556 58 19925771 
3.75 
2.00 

190 
71494 4.10 741-800 

IC SOCKETS EDGE CONNECTORS /2á0n5) 
2ß2(235n91 

2732 (200"S) 
900 
6.00 

271253(39.13) 
27128 

9.50 
NE558 149 
5E581 23.50 

14429001 
LMz900 

2.25 
83 

11447 1.65 
11497 220 

7.1900 5 .22 
7.1.591 22 

)175113 
7413111 

5 35 - 7413247 
7415248 

f .74 

610LDERTNL t-99 100 1-99 100 (25070) 15.% NE5B4 2.% 1M2801 .99 MC3423 1359 mtsoo 7413122 45 7410249 
% 
% 

8 Pin ST/LP 9 .13 S .10 
14 Pin ST/LP 15 .11 

5100 ST 
5100 WW 

53% 
475 

5325 
4.10 

CMOB EPROMS 
97Cí6 

27042 
Sß.95 27044 

59.% 
12.% 

44565 % 
144558 1. 5 

LM2903 
1449997 

.88 
2.45 

44030.53 4.% 
4403188 129 

_92 
741603 22 
)41804 

7416123 
7µS124 

95 
2.)5 

74.8251 
7416253 

59 

18 Pa ST/LP 17 .12 
18 PIn 5T/LP .20 .17 

N Pin ST 
44 Pin WW 

2.75 
4.]5 

260 
4.25 STATIC RAMS 

1.587 85 
6E570 3.85 

LM2917 
1443900 

2.35 
55 

4403459 3.75 
MC3489 5.25 

.24 
741$% 25 
7µ5g9 07 

7415125 
7µS128 

19 ]47&25) 
74L0259 

59 
58 

20 PIn ST/LP .28 .% 
22 Pm ST/LP 29 27 

ß Pin 5T 
72 Pin W W 

B.W 
7.25 

8.10 
6.35 2101 (450ná) 9189 MK4118 94.% 

NES), 299 1443908 1.15 4403470 7.% 7µS99 .25 
741910 

7µS13 
.49 
.58 )415259 

59 
9.% 

24 Pin 57/17 99 27 
25 111 57/LP 3 0.fUBMINIATURE 

91102 (450n9) 
2102.1145.01 

.99 

.16 
7444420162 
TMM201815 

(200nS) 3.10 
(150n) 3.% VOLTAGE REGULATORS 

25 
741511 .35 
741512 

741S1ä 
7115135 

.35 
so 

7µ32W 
7µ525l 

SB 
z.1º .# 

35 Pb ST/LP 45 .35 
40 Pin ST/LP 42 

08255 (Female 
1.24 

53.10 
28 

92-99 

21-02-2 (250.5) 
2111 1400113) 

1.39 
2.76 

TMM20161 
HM811SP4 

(100n1) 3.00 
(20039) 4.75 

78057 AMo 
6, 12, 15, 24V. .69 

ß08K Also 
12 15. 24V 1.39 

.35 
741513 39 
7+1511 

)115,3 
7413145 

59 
1.19 

7µ$7W 
7µ5273 

.58 
145 

WIRE WRAP 

.N 
N Pin % ST/LP 3 3.40 

081(8.01 26 
ont 91.25 

2sa 
4419 H .V 9 99 

0.29 2112(150ná) 
11 21(4604.5) 1.45 

2.75 
09.50 

165118/3 
H.11562 

13) /150 3.25 
(12 01á) S7á 

]81.%, 12, 15V 
78.1050 

85 
99 

79109 12. ,5V 75 
144á09K l ä 

59 

7µS15 3 
74111+8 
7413151 

,.38 
55 

741275 
7µS6979 

3.29 
59 

(GOLD) 1.44 MO 
8 Pin WW/31 S 19 9.40 

1303]S(Fern. 
D037P (Male) 

35.% 
5.25 

9S.ß 
5.10 

211µß(450n) 1.696/12.50 
21111313004) 770 001330 

H6611131.64 
11449316173 

(1-15 380 
(LP) 3.% 

76M0!79.4ß 
79110560 

149 
8.75 

LM3176M. 1.2513.% 
1032311 495 

]41120 .25 
741521 .29 

7µ5t53 
7µ5154 

55 
1.49 

7415253 
7413290 

88 
88 

14 PIT 0000131 52 .49 
t8 PM W W/3L 360 .55 

Hood 41.75 
DD50S (Femur) 

Mtg HW2 5 99 
085 35.88 

211 µ.2 (200n) 1.89 
2147 (5336) 

8/13.90 
1.50 

HM81,61P-2 
28132 

(LP) 3.95 
(300nS) 3295 

78050 Neo 
12. 15, 24V.. 1 .29 

193370 3 )5 
LM338K. .6 .75 

741329 99 

711528 99 
)115150 
7115188 

89 
.99 

7410293 
)115295 

ß 
.% 

18 Pin W W/3L 88 77 
20 PM W W131 .99 .% 

OD50P (Male) 
Hood 93.25 

900 
804 HAN S 99 

5.75 40444 (450 15) 
40443 (30069) 

325 
3]5 

HM88MP 
1144#9117-1 

16 (150) 14.95 
5 117) 16.96 

]9057 AIDA 
8, 12, 15 24V 

!t .7J 1443507. 455 
LM35d( 4.75 

741827 20 
741628 .26 

741315) 
7µ315e 

M 
89 

74189% 
)µS31 

.88 
1.75 

22 Pin WW/31 1.18 1.13 
Pb WW ISL 1.25 1.17 

(OTHER STYLER IN CATALOG) 4044@ (20536) 
UP0I1011 Wn3) 

4.35 
3.ß 

740189(35nS) 
93415 

1.85 
(00n31 3.% SPECIAL PURPOSE CHIPS 

741530 .25 
4153 .33 

]µ31W 
7415181 

69 
89 

74IS347 
7419312 

1.95 
5 1.95 IlZ4 

28 Pin W W/3L 1.48 1.39 
40 Pin 0021/31 199 1.]5 

CENTRONICS 
IOC 35 Pin gab 8895 

5101 (CMOS) 3.00 93425 (50n5) 3.% 
MC1N11 511.50 58174 111.25 95110 5 8.25 

741533 53 
741558 35 

7µs182 
7415183 

69 
M 

741sä2 
7415363 

1.25 
1.25 

TEXTOOL/DF 
16 Pin 

ZERO INSERTION 
IOC36 Pin Female 
0000. ä Pin USA 

9.49 
],40 

DYNAMIC 
1003 

RAMS BR1W, 11.00 
31702 

5832 
4Y6ß76 

3.ß 
11.00 

78477 3.75 
)6488 S.ß 

741538 .3 
7µB40 .25 

7µl194 
7µS1% 

.M 

.90 
7µ53W 
74L338ú 

1.29 
98 1200 58.75 

(We Bloch 
24 Pm S] % 20 Pin $ 95 

All Type. of SDCxete) 

Solder ä Pm Female 

(CALL TOLL FREE FOR IDc'al 
6.% (300145)1103 61.29 

.76 
743044 
7445445 

61200ná) 58.% 
(150n5) 5).75 

0018 14.% 
9118 1029 

265300 
25150011 

1180 

4.50 
76489 e.]5 

4038910 7.ä 
74íS42 .44 

]41517 .74 
7416168 
7+-3188 

1.% 
1.15 

7µ93M 
7416357 

48 
40 411869'2 

)750014S) 

8/12(150ná) 1.298/9% 
411.3 (20615) 1.198/ 8.25 

1125á100(150n) 
.125á2001200n1 

9.85 
7.% 

5307 10.50 
4404924 3.75 

25,3002E 
0107201 

9.50 
2>.95 

4039882 7.% 
99).251 35.05 

'4L-545.74 
7+1551 25 

7µ118B 
7415170 

1.16 
1.40 

74-52. 74L33ß 
. 

1 

. 
IDC CONNECTORS 4118914(250ns) 

6 4 6-150 (1501) 1.699/11.% 
896/5.99 TMS4050(300n5) 

13194080 
186 
185 

9035 3.75 
gä9 3.00 

33.1 
11090 

400 
l32á 

Vo rº 3.95 
Otglleaer 

]41500 99 
741565 29 

)µS173 
7115174 

.57 711$374 
7µs3ß 

3 
69 

IOC TYPE ACP NO ERS F 30674007544 
41646. (2501) 1.48 
41046-120 1120151 

9/10.00 
5% 

MM6280 
uPDe11 

33305) 
(301151 I. 
13135 51 1.% 

50187 12.25 
sPlooB Speech 

44015906 
99.% 761963 sv 

260 
3495 

16138006 1 95 
uARr 6.25 

74Lá73 34 
7115]4 3e 

7415175 
2115,0, 

.87 

.87 
1.% 

7419377 
74153% 

138 
195 

10NU 
item. (15005) 5.% 0045298 (2.6S) 1.35 7µSß 39 7µ91W 86 748386 .45 

Solder Header IDHxoS 1.20 1.65 DATA AQUISITION 711Sß 99 7415101 % 711-5300 115 
.79 2.10 2.40 3.00 

4000850 4'4º6 
741178 .39 7415192 .75 7415393 1.15 

RI Angle Solder Header 
DISK SPECIAL 

( 
IBM PC DSDD l 05C0409 1.90 

ADCOS,7 
0400800 

S9.ß 
415 

140814 
$,.% 140818 2.% 

741565 .59 
7413% 

7115192 
7419195 

ß 
.69 

74153% 
7413324 

1.15 
100x056 .79 1.20 1.65 2.10 2.40 3.00 

"IBM 
0400909 1.% 0400908 2.85 040100 7.% 

344 

711588 39 748195 7.1542. 
2.96 

2.96 

Ribbon Meader $OCIte1 10$%M .75 .95 1.35 1.50 1.85 2.10 $00 OS 1 E4Cn 

PCB" 
DD WOW, .41300009 445 

4000818 14.25 
0401020 
040103 

7% 
5.35 

DACO9 7.% 
DAC01 B.% 

741590 54 
7µ892 

74151% 
741.1197 

.69 
ß ]4.1888 

74L56ß 
1.75 
2.29 

Ribbon Header 109167 - 5.25 5.85 8.75 725 

HUD 

PACKAGE TWa1 
Rln9e 

Cover Supply Limited 
A07523JN 199 LF353N 1 99 1F1320114 1.99 

.54 
741593 .54 
7415% 75 

7115221 
7411240 

.ß 
85 
96 

811-895 
811596 

1.45 
1.45 8.25 OF 25 ON... EXPANSION MEMORY 741896 .BB 7113242 95 011897 1.45 

Ribbon Edgecard IDErx 1.70 215 250 2.80 3.70 3.95 olass/o0 
14L9107 .39 

1°15109 
74LS243 % 811598 1.45 

ERe.nM M1 626 X95 519.96 64K UPGRADE (set of sIV 10.00 .39 
74Lá112 89 

741.#N 
741345 

1.25 25132#1 2.8tí 

Header IDHx%W 1.60 2.90 3.75 1.25 4.95 8.50 
VERBATWlrewrap MAXELLIM 55501 OS/DID 
MAXE11 MOt 

¡IBM) 27.% º4.% 
e.% 1).% 256K RAMS (set of 9 ) $45.00 74600 

1.45 25182560 

760446 
3.50 

RI Angle WAN Meader 1011%x006 1.98 3.10 4.10 4.20 4.80 7.15 

03100004 
MA%ELL 
MAXELL DISKS for AT 

0944) 
(Wei) 

9l.% 22% 
46_% 43 % 14800 9.28 749)4 755 745158 9.99 745260 41.19 

NOTE: To order Insert number of contacts in of in ACP 
DVSAN 104/10 SS/00 
DYSAN 06100 

(All) 
/1BMI 

27.% 25.05 
34.95 3,.% 

CABLES/ACCESSORIES 
IBM PARALLEL /58,0040/ 928.% 

74302 29 74585 1.89 
74308 28 74586 .55 

745160 249 
745181 189 

749290 1.95 
7452874 1.% 

ORDER QUANTITY OF 50pee (mixed) AND 

01005 as part number. 

TAKE AN ADDITTIONAL 10% OFF. 
ACP 95,130 (NI) 
ACP 05200 /1683) 

14.35 12.% 
17.% 15.95 

1044 SERIAL (Snleloed) 
KEYBOARD EXTENSION 2.4-.2.8 

7a50a 46 746112 .ó1i 

74 46 248113 .W 
)49174 1.19 
741175 1.19 

)19288. 195 
74S3ß 2.00 

E OIS"EE 
VERBATIM 300" MF350 (MAC) 300 29.00 

RS232 GENDER CHANGER 
RS232 GENDER CHANGER 

. 

Male -Male 14.% 
Female -Female 14.95 

74508 35 45114 .65 
74909 39 7451242.69 

743188. 1.44 

743,84 149 
745374 2.00 

745387 1.% 
OKIDATA PRINTERS MAXELL 1A" MICRODISK 

9^ ptKETTO$ 
(1440) 3300 27. NULL MODEM ADAPTOR 14% 

74010 35 715131 3 
74011 35 749133 40 

7401% 119 
740198 1 40 

719.71. 5.% 
7191721 .% 

Olmela 20 Color Printer9130.00 
Oxidate 84 Parallel) ATI VERBM 6" SS/DD 28.95 2805 

74516 35 743134 .50 745240 1.99 74S4ß 4.05 il P1.6 -Print la 
Obata 13 0200/4 

OkaeM 25 M. W 
G aorimi 259.00 

(200äp, 4]9900 
OxMara N (200cpa. Sewell' 919 W 

VERBATIM 8" 08/00 
DYsm 9- 

ä.% 3e.ä I/9"DISK DRIVE MI -TECH SPECIALS 
74520 35 749135 88 
7453 ä 7151381.39 

745241 1.99 
743212 T. 

745474. 1.95 
]4S4ß 4% . 

09154te 192( 5O00o. 0 6.149)349.00 Tracta M Oirldata 182 44.00 SSW 
DY64N 0" 05/00 

3.% 309tí 
9. 

]4930 35 ]4í13B M )4343 199 7165]0.2 % 
Oid ate 193(180.4 l5' Paper) á49.W le 09.492 540 0 

% 1].% IBM PC'" AMD7910 74532 45 74513 .99 7.244 1.99 749671.295 
92 (10006.. 

OkMa1e 
) 349.00 2K 56.10 Board for OxIdW 101199 99.00 

la OFMeIe 9Tl&t 98.E 
óW" OIK 300" um HEAD CLEANING comp S :lisx Drive 300.11200 BAVO MODEM IC 74938 99 745140 .55 

74540 743151 
]45251 119 
745253 1.,0 

740676. 4 % 
74S5ß 4.% 

14 

931180 
IS' 

y., 16' Paper) 99.00 
Neon 

TUB TW KR -á4Y" a 8" 6 95 89 f f6 
1 9 

.39 .99 
74351 .35 745153 W 74#57 1.19 746940 249 05 514.95 team 74364 .35 746 57 .99 743258 1.19 743941 2.49 

FOR 71585 35 CALL 74HO alEEBEEBEE ï iii 
ma 

Ä ri ii. f1. i : Ta Tari NE 3/í7.:7î7c3 ei ITT -il le sir. ii íní17 III :Timms 
e twine «LvLe1 l: 1! &351!i ! 1,67 T! e le 11.____ =:: M IteTnilLJUileZ'MTgIMMTItglY6Iit LL[ MiETE-1111C-MMTMEIMZT 1[144 _MIll -- Ell DI R E 106 N F 0 E ii +IEEZiiQi 
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Jec Mail -Order Electronics Worldwide Since 1974 meco 
ELECTRONICS 

12 MILL ON PC. IC CLEARANCE RED-HOT RAM & EPROM PRICES NEW EEPROM - CALL FOR QUANTITY DISCOUNTS - 
Part Na. 

9174004 
9474018 
54740251 
9474034 
5474019 
SN7105N 
917406N 
5174078 
917408N 
9174096 
5674191 
9174174 
5474128 
91'4191 
917114 
541741614 

9174774 
9174214 
94474214 
9174224 
$674236 
5N7425N 

3X742651 

56742711 
9174284 
9174304 
9174326 
$474334 
9174371 
9174391 
917439 
9174466 
917<41M 

9174421 
9174436 
SN744W 
917445N 
SN7446N 

9174471 
9174491 
5674546 
9174594 
56746311 

9174704 
91747214 

917/791 

811 

11 

11 

94 

Y 
Y 
II 
11 

7400 
29 9474749 
29 5674791 
29 91747611 
35 9174796 
49 5671891 
59 5674826 
59 9174836 
29 5674855/ 

35 5N748ú6 
19 917489 
29 5474991 

49 5174916 
39 56749211 
49 9174991 
49 51474946 
59 9174956 
19 9174966 

59 9174976 
59 91747091 
69 9174105N 

39 56741076 
39 91/4109N 

5674116N 
551741215 
SN741726 
S674 723N 

551741259 
59741267, 
5,4741786 
S57 4132N 
55147366 
9N74147N 

9171112N 
9174143N 

125 91741446 
125 917414544 

69 51474147N 

75 91741491 
75 91747504 
75 9174151N 
.19 567415281 

35 9174153N 
39 587475411 

39 9171155N 
39 9174156N 
39 917415744 

15 
59 

35 

39 
49 
25 

49 
79 

19 

89 
45 

6 

i 
4 

1 

6 

1 

e 

1 

1 

4 

é 

9 
11 

16 

16 

39 
45 

409 95 
89 

149 
55 
59 
39 

225 
49 
79 

45 
45 

89 
49 
49 

325 
195 
119 

29 

39 
49 
45 
69 
55 
49 

49 
79 

59 

59 

89 

395 
395 

65 

65 

149 
49 

ºz 
149 

49 

59 
49 

Part Ne. 814 Pria 

91741591 4 1.95 

51741601 1 59 

9171161,4 1 59 
51741624 1 59 
9171163N 6 59 
9174164N 1 69 
94741656 A 69 
9174166N 6 69 

5N74167N 8 295 
91741706 6 159 
91741726 4 495 
99741736 6 85 
91741741 t 59 
91741791 8 59 
9174116N 1 79 
91741716 1 79 
9174179N 6 149 
91741809 1 69 
917418144 1 95 

91741826 6 705 

91741846 16 229 
917478344 11 229 
9741991 11 69 

91741916 16 69 
9174192N 11 69 
9174193N II 69 
91741916 IB 69 
9174195N 18 49 

9N7419611 14 75 

91747976 I/ 75 

91741991 24 I 19 

91141996 24 7 19 

567122144 II 1 19 

9111251N 11 79 
91742134 21 195 
9474216N 21 249 
91742791 18 79 

91742891 16 139 
91742641 11 295 
91742891 11 295 
91743691 II 55 

917436644 11 55 
94743676 16 55 

91743691 16 55 

911439001 16 49 

51743934 II 1 9 

Part Na 044a1pNce Price 

21C14 (sae CMOS SRAM .99 
CMOS USES LESS PONER 

27C16 450n6( CMOS EPROM 9.95 

4164N-200 (onge 9/9.95 

6116P-4 (20On6(sRAM 3.49 

6116LP-4 (2ooh6) L P SRAM 3.69 

Port 90. Deecrlplkon Pr1ce 

6264LP-15 (15005)LPSRAM 7.49 

MC146818 REAL TIME CLOCK 8RAM 7.95 

27128-25 1250661 EPROM 5.95 

41256-150 115076) NM 6.49 

68764 (450,6)21VEPROM 12.95 

68766 135006)259 EPROM 14.95 

MICROPROCESSOR COMPONENTS 
MICROPROCESSOR CHIPS ' '11' 

14 1.61.1e Pre 
40 D. 59,17,02141 7695 
28 I7, 711.5111,71 6 Rp1esn Came 795 
40 .001,',000, Dala lnerLaxe 151161 1495 

Z80. Z80A.1808. Z8800 SERIES 
N CPU M838806878092 54Á17 

745500 
711501 
745602 
]41576 
745504 
741505 

7Ì4ä1b07 

745506 
741509 
741510 
741511 
741514 
741920 

74192, 
745516 
741527 
741428 
741530 
7/1512 
741537 
741938 
745542 
74.547 
741551 
741673 
741574 
141575 
1/5576 
745685 
741566 
741590 
741492 
141593 
745.996 
7415107 
1419109 

7414112 
7<LS122 
7415123 
7415125 
7455126 

4 29 
4 29 

4 35 
4 29 
1 39 

35 
4 

4 Ó 
4 35 
1 35 
4 35 
4 35 
4 59 

4 

29 

29 
35 

39 
39 
39 
35 

39 
49 
89 

29 
39 
49 
45 

39 
89 

89 

55 

39 
39 
39 
45 
49 
79 
59 
59 

7415132 

7äS733 x5136 
7415138 
7415139 
7415745 
7415147 
7415148 
7415157 
7415153 
7415154 
7415155 
7415156 
7415157 
7455158 
7415160 
7456167 
7415162 
7415163 
7415764 
7415165 
7415168 
7455169 
7415170 
765173 
7415174 
7416175 
7415181 
7415790 
7415191 
7415192 
745193 
7415194 
7415195 
7415196 

7415197 
7419221 
7415140 
7419241 
765243 

II 

14 

16 

16 

16 

16 

76 

11 

11 

44 
It 
IB 

le 
16 

II 
16 
11 

II 
16 

16 

16 

16 

16 

le 
11 

11 

24 
16 

16 

16 

It 
I6 
It 
11 

II 
16 

20 
N 

65 
59 
39 
59 
59 

119 
195 
179 

59 
149 

59 
69 
69 

69 
69 
69 
89 
89 

119 49 
19 
69 
69 
69 

249 
79 
89 
79 

89 
59 
89 
89 

109 
109 

1 

7419244 
7415245 
7419251 
745253 
7415257 
7415258 
7415260 
7419266 
7115273 
7415279 
7405280 
7419299 
7419322 
7415323 
7415347 
7415353 
7415364 
7415365 
7415366 
7415367 
7419368 
745373 
7419374 
745175 
745386 

7414393 
745399 
765490 
7415533 
7415534 
7415540 
7419541 
765640 
765641 

7415544 
705645 
7415670 
7115688 
816995 
811596 
815597 
811598 

21 

N 
N 
11 

20 
20 
e 
It 

21 

IB 

16 

18 

II 
28 

20 

18 

Y 

II 
11 

21 

20 
28 

20 
20 

m 

ial 

2121 

20 

; 
9 

59 
59 
59 
59 
59 
41 
49 

9 
I 95 

395 
395 

19 1. 
95 

49 
49 

49 9 

149 

149 

11 

1 

2 19 

219 
219 
219 
149 
295 
149 
149 

49 
49 

74500 
74902 
74904 
74505 
74508 
74909 
74510 
74911 
74515 
74520 
74532 
74930 
74932 
74937 
74938 
74964 
74555 
74574 
74985 
74566 
745112 
745724 

4 

35 
35 

45 5 
45 
39 
35 
35 
35 
35 
35 

35 
45 
99 
89 
39 

39 
55 

199 
55 

275 

74S/PROMS' 
749132 
745133 
745135 
749136 
745138 
749139 
745740 
749151 
745153 
745157 
745158 
745160 
749169 
749174 
745775 
745188 
745194 
749195 
76196 
749240 

14 159 
75 45 
11 89 
II 139 
II 99 
16 89 
71 69 
16 99 
16 99 
16 99 
e e 99 

18 229 
11 429 
1/ 109 
11 109 
18 175 
11 719 
16 149 
II 149 
N 195 

745241 
745242 
745244 
745251 
745253 
745257 
749258 
749273 
745280 
745287' 
749288' 
749299 
749373 
745374 
745387. 
745471. 
749472- 
745473. 
745570' 
749571. 
745572 
745573 

N 595 

Al11 219 
11 99 
18 99 
16 99 
16 99 
n 239 
11 189 
II 179 
18 179 

20 595 
20 219 
20 249 
16 195 

20 195 
21 495 
28 195 
11 295 
16 295 
II 495 
11 495 

MM 
0765AC 
03242 
7665501 

280.070 
2800487 
2800MA 
280.P10 
2605100 
ZW/5701 
2805102 
2805109 
2804 
2804.070 
28240457 
28040MA 
2804.P10 
08045100 
Z80151Un 
280A5102 
28045109 
0806 
2908C7C 
9013.04117 
2P09 -P70 

7445500 
7445.502 
7445504 
74)4508 
7445510 

59 
59 
59 

59 
59 

74ALS 
744932 11 65 
746574 11 79 
74455109 15 79 
74415112 11 69 

7404138 
74419240 
74415244 
7445245 
74419373 
74455374 

11 125 
225 
225 
259 
259 
259 

74700 
74102 

74E01 
74866 
14710 
74120 
74732 
74E74 

69 
75 
89 
75 
75 
69 
79 
85 

op 11 115 
74E109 le 95 
746136 11 169 
746139 11 149 
748157 11 169 
74158 II 169 

740240 
740244 
74E253 
746251 
74E240 
74E373 
74374 
740379 

11 

16 

1/ 
NI 
21 
18 

375 
349 

9 
179 
169 
4.89 

459 
199 

C01000 
031001 

C0100G 
004607 

00<010 
004011 
054072 
001013 
004014 
004075 
054016 
00/017 
364078 
CM019 
C04020 
c04027 
00<022 
C04023 
CO<021 

CD<025 

604026 
004021 
091028 
00<029 

3D4034 

CM04 

29 
29 
29 

49 
29 
89 
59 

19 

29 

n 
39 

89 
1 39 
4 49 
1 79 

1 79 

t 49 

6 75 

6 75 

6 75 
1 29 

4 69 

1 29 

6 1.59 

5 45 

6 69 
I 79 

4 39 
4 179 
t 79 

I 75 

CD-CMOS 
CD4041 

004042 

CD1044 

014017 
094018 
LD4049 

CA1050 

C04051 
004052 

(D4053 
004056 
C01059 

CDO66 
0614068 

0D4069 
CD4070 
004011 
001072 
C04073 
CDO75 
C24076 
004077 
904078 
1x8087 
C04093 
094094 

006099 

II 
11 

16 

11 

11 

M 

16 

16 

16 

16 

16 

16 

16 

24 

16 

II 
11 

11 

11 

11 

14 

N 
11 

14 

1/ 
11 

u 
11 

16 

16 

n 

69 
69 
79 
79 

89 
89 
59 
39 

39 

79 

69 
79 

295 
395 

89 
45 

35 
39 

29 

29 
29 
29 
fl 
89 
35 
49 
29 
19 

195 
195 
189 

0042702 16 249 
C01503 IB 69 
064506 18 7 29 
004507 14 119 
004508 24 195 
004510 18 85 
c54511 18 85 
001512 11 85 
C04514 21 19 
494515 21 149 
C91516 18 89 
001578 18 89 
001519 10 59 
001520 16 89 
004522 16 169 
004506 16 7 79 

001528 19 119 
C01529 IB 169 
004531 14 89 
004538 16 149 
LD4547 11 749 
CD1543 18 1 19 

LD4953 16 495 
001566 IB 295 

004583 16 219 
C04554 11 59 

001585 18 139 
C01723 16 119 
001724 16 1 19 

SC11110 18 895 
84076471 24 1195 
10614472 16 795 
I4I4433 24 1795 
MC74490P le 
M(14572 IS 7 

Dal Asynceenous *0 48476 
Orin Memory Access 0641 
P81444 le MNer4[e 00177x4 
Sera? 770 7NCB and 8500 Boded) 1149 
541411/0 /Lads CURIA 1149 
Serial CO /lacks SYN031 7149 
Sere 10 7749 
CPU7MA78801977780C-114480 295 
Coun787 Tee, C1run7 395 
Dual Aynceone# Rex flans 995 
Dried *roe Access Cireel 1295 
Penale? I/O Ime7Mce Control« 3.95 
5ena7 PO /1809 and 5609 Bonded/ 1195 
Seal PO /Lacks 01Rú1 7195 
Serial AO Ila9ks SlNCBl 1195 
Seal 195 
CPU tM3889166Mt 8.95 
Co,774, timer 0vta 1195 
Dal Asynchronous Pet 'Trans 1995 
Paa1/ 10l,116776 Cored. 1095 

5500/6800/61000 SERIES 
4 8PU *el 0011 1191121 495 

.174 N M51 we Clod, 12101 525 
+OJH 40 MN wp Clock 1364111 795 

Penp7411 Inter Adap741 275 
41 versa716 974 .90.7807 495 
II Asyr7 088, Mee 446 6.95 
N 87U 295 
N MAU wm Clock am PAM 5.95 

CPI- 85410109,8 Osaler) 695 
91 40 CRI -8.94116610409897 649 

-.ury3E 40 CPU -881 /66 0ock174120873 149 
24 1289651ÚC RAM 275 

'110 24 12848 Sufic RAM 121111 595 
N 14,,0n47Á 19104apt /1Cú8202 2 75 

95,457,4(072.627 Adapts 11MÚ, 495 
N CRT Damnele, 1CRTC1 995 

-115 N CR7 Controller 108iß 216M 14.95 

-,0 24 617á516.4u5 Car. Adapter 295 
X50 21 0ó005P6 Og0a 1A0004 695 

9500016 54 Mel 16130/884718, 7995 

68488P N General Purpose 777 4dap r 995 

68661 21 6.158140889 Comm 119mpe726611 .8 .95 

5000//0000 SERIES 
'-031 N (017480v6ed CRI 81848461D 1295 

f9 40 CPU -Se - C98891112844 RAM7 495 
-.IhU N CPII - 6a2 HMOS 1295 
".131 CRI *1949x Mmo 196,0674 29.95 
-,1B0Á N CPU 3.95 
-4.5A 4 075 195 
-.3010.2 45 CPU -8.4 5.05an747151N1( 10.95 

-086-2 45 CPU 75.67844 19.95 
N 41.511977 hpazser 15/6141 119.% 

1061.2 N Arnnrmlw Processor (81171 12500 
01188 N CPU 816111 14.95 

; 16 11 Dual Baud Rate Gene7318 949 
8155 40 H905 RAM 10 Pon6174 495 
8155 RAM 041111/O Pon and Rmer 595 
8202 N Dranc RAM COMM.( 1995 
8203 4 646 Dynlano RAM C0nIcen 2995 
8205 16 M Speed l ould 8 &nary Decader 3.95 
8212 24 9.87(8 8/06513 /7454121 .225 
8224 16 Cock Gm4878101987 219 
8228 28 Sys CAM 0274117454281 3.95 
82375 N 7991 Rn Rog. DMA Cons 151701 1295 
8238 21 5y5em Controller17454387 495 
8243 14 1/9 E4pade 49 4 Ser2es 395 
82504 405716 Cmnm Dement 995 
82508 10 CE ION PC 8 Kt Software Caws. l 1095 
8257 21 Rog C07m 1/0 MART) 325 
82514 21 Rog Cmm I4Xrlace(15ÁR12 349 
82535 24 6795 Mercw177re7 649 
8254 84 Pognamudk 17.P4I limo 1149 
8255 N P'49 Perene711101R11 395 
a255Á5 40 809 Pnener41.0/PRI 5890 425 
8257.5 Rog DMA C9nl1.1, 695 
8259 28 Roo 11701371 Con7,d. 595 
8259-5 28 Nog 9141371 Ctnode7 fi 95 
8272 597410018 Density Poppy 084 Con7. 76.85 

8774 Mu11..R017x01 Serer Cml /72017. 1495 
8275 Plog CRI Cm1,481 1495 

8279 N 170g 14,1 .000,01e (717816. 549 
82795 Ro9 ye50pa1110sp1ay 1114156 595 
8282 20 Oc10 1,115 649 
8284 18 Clack Ge e74751plver 5.49 
8289 25 Ocra Sus 1148414, 7 6.49 
8287 28 04.1 as 0810666E Onwns4. 649 
8288 20 Bus Cmnp1e1 13.95 

8289 28 Bus 427481 24 95 

8741 8.64 Umv ß11498r1 IntMac 1995 
874 HMOS EPROM MBI 19.95 

8749 MV 841 /61IOM Wson e 80491 1995. 

8751 4 CRI w44K48 EPROM 8 12888 RAM 29.95 
8755 165 ESOSA me 1/0 1995 
80186 M9l I7rWRMon 76-64 MN 1995 
80188 Y X7961416971. 161 NM/8-60D. 864, 1995 
80267 Num6x Raceme, E6 195.09 

SPECIAL FUNCTION 
17034795 18 710957 Olsk Pad Amp 577881 195 
1465321N 16 1 Camera Sync Generale 995 
14541670 24 Mtr9 5ce848 Ree Ime ß0c71. 895 
MÁ591749 16 Moro 0011941079 Ime Dock 595 
Á84539914M I Pog Osc1Pal8/1We1 /80701 179 
MA53641E51 1 P'0g Osx1ma11 0347170041 1.95 

810146818 21 teal 6m. 3303 Bus RNA 795 

175 
349 
895 

1249 
295 

MM 
1103 
4021 
417úN15 

i1420 4 6X25 
41641150 
41641200 
14615267 
51515262 
MM5270 
8945280 
NM898J 
811 
41256150 
412586 i76 
4110 

1544 

18 
16 

16 

11 

16 

16 

ié 

11 

11 

ÌI 

11 73201 

2101 
2102 
210221 
2111 
2112 
2114 
2774-1 
21142 
211421 
214714 
2149 
114404 
785401.15 7-45 
5101 
*445257 
HIA6116P2 
7)M611RP1 
1M6119-3 
1196116LP-3 
IMB11664 
NM6116LP4 
MM626W.72 
IM62fi1LP12 
HM6261P.15 
88626457.15 
271500 
7489 
746921 
740930 
745189 
749289 

82570 
82925 

IÓ 

11 
11 

11 

ié 
16 
11 
11 

11 
11 

ii 
11 

24 
14 
24 
24 
24 
24 

°N 
N 
11 
16 

ié 
18 
11 
11 
It 

25694 
102491 
102451 
2564 

104464 
102444 
192494 
102484 

4191 
102484 
102484 

25694 
409641 
20482,8 
204898 
204868 
204898 
204888 
229448 

258 
819298 
819298 
819214 
25687 
1684 

1024 1 

7644 
16.4 
102481 
1654 

hot. 
102481 139.0 
4096.1 .250151 

16364.7 

1150741 
6384..1 .2110477 

16384.1 25011 
65.536.1 150251 

1024.11 
12000 ó 51 

1046.1 .365651 

49 
739-8/1095 

79-1/629 
6987549 

1910.95 9995 
35-8'195 
35 -87195 

495 
409651 12007767 2101 395 
8192.1 720096 59 

16Á"1120ns.5V 
O9y 

25441pp 
6M 

8 
456MÌ8101 1.95 

250.1L P 1911021. 1 

/501418111 249 
450351105 249 

95 
459s1P 1 65 -90 1 L 95 
20091 139 - 1/1095 
200941LP 1 69 - 8113 49 
10ns1. .149 

0751 495 
5075 395 

45666 CMOS .. 295 
4505 4044 495 

120na LPCAOS. 6/95.9 

550n 

CMOS 
lP0A05 395 

200ns CAOS 349 
203n75 LP CMOS 369 

eln CMOS 
779 208 P D4OS 

SU9 LAO5. . 6.9 
15018 LP CMOS 749 

Ó15151Ó1 225 25 95 
50n11 C50n6 

CI9105 
165181 595 

en 
J 

295 
5n8i31Ó1 295 

55116 00. /934151 395 
5078100 17152891. 225 

17024 24 235:5--/E9..s9.sPRO1 M5 395 
7862516 24 2U4848 1450781. 495 
7862532 24 409688 7450751. 549 
7142564 4 819298 145001. 1095 
2708 24 102148 1450951 395 
7862716 24 218848 145081 150ns13.oM490. 7.95 
2716 44 204898 I 5061. 

24 204848 
20485 735078. 495 

271865 2/ 2048.8 1550941 375 
2732 21 409658 745091. 425 
2732420 24 409658 245751275 995 
2732625 24 409658 125005121 595 
2732445 24 409648 1150,51219 . 449 
27032 14 109658 10.01. 11.95 
27032430 24 4096.8 13019412111014091 22.95 
275410 n 819298 1276051219 695 
276425 n 819298 125091215 509 
2761425 28 519208 72501411259 595 
1764.15 28 819258 4509121V. 495 

27064 26 819248 IMDS 219 1195 

21R i8n1iR1 i15 Ó2Á25 m 63844250 25V 
2725615 21 32.76848 125196256611401 11 95 
69754 21 819748 14509s) 219 7295 
68766 1/ 819206 1I3750ns 250 1495 

745186 16 32.8 84434 0C.16330-Í1 1 75 
745287 16 25684 PROM 75. 1630111 179 
745288 16 3288 110041 15 .16331/11 ... 179 
749387 10 25554 ROM 0C.1630011 195 
715171 21 25688 8O84 IS 1630911. 195 
715472 28 51248 FROM 75 167491 495 
745473 20 51258 8O9.4 0L 116314 495 
745474 44 51258 ROM 35 1047529691 495 
745475 24 51288 PROM OC 16301. 495 
74176 16 702154 PROM IS . 6.95 
/45178 21 102458 PROM TS. 995 
745570 16 51244 AVM 9c.163051:. 295 
745571 IS 51254 PROM 75 163061 295 
745572 11 707484 MON 00. 763521 4.95 

PROM 11 1024.4 M CS 11171 495 
82923 16 3248 PROM 00 1275181 295 
825115 21 512.8 69084 T5.1275151. .. 965 
825123 IB 3288 ROM IS 

/IOPl1275191 

2 825126 1/ 25681 PROM 00 Iz]75522001 295 
825129 11 256.4 PROM IS 1 2 95 
825130 Ifi 51244 PROM 00(2757221 

9R 825185 11 104854 PROMTS./SB17 
825191 24 201848 8097 1495 

05/8751819 24 10244rwer111Vurr9 IS 18251811. 995 

DC10 

DATA 
MmMe0CNG *593-9V 295 

40800801 20 9191ND Convener 1774 14.95 

A000803 20 886 /VD Ca74nM('1721 1 .. 495 
6.40804 n 6a1ANCpn4rler111581 .. 349 
AOCOB08 20 8/a7ANCony .218-0729941400105 995 
ADC0769 28 5-914/D Can,457418-07 MN 1. 4.49 
400816 4 Bal KO Cony 8116074974 AnMaO 1495 
ADC0817 O 8-846N Convene 176LM 44MP.1 - 649 
OM.O806 28 dal pA Convene /078%lnl. 195 
DAC0807 I6 8/a1 DIA Convener 144C140671 149 
DAL0608 16 8a1 D74 COnMn41MC1408-07 225 
040E30 70 991 Up 04A Cony 10549161 .. 595 
DAC0831 20 9-88 IIp DA Cam 110%L61 119 
0401000 21 IDalD7Á DAN Moe CmMIO05obl 795 

0401008 73 70940740411814410 Corm) 1020%1 6.95 
0ÁC1022 I6 10.&I DA Can610.20e 1n.1 ... 595 
300 7221 18 1240 074 Cam 102091191 .. 6.95 
DAC1230 20 

0401231 70 i2611p DM Con611130 

Up D/4 CNN 
10%lDAin.1 .. 

22395 61-3-10150 11 258 Baud 11447 . 4.25 
41/510134 40 34 BaUd DART 17916021 395 

Perl No. P77.0 Fun 602 Mee 

2816A 24 2048x8 161( E2PROM 350ns. . . 12.95 
Fastures: On47o4d A1MWM/DW latches Aub3InMO 5449 Vet. (on 
9686 bow) 59 Eme/Mtit/Reed 00489549 44 61e V181eye 44441ProgMm 
(1 2M22V) Poser llgi/Down Write Pnaae6on Amo Ere. bebe Write 

The 28164 .8 an Ideal nonvolatile memory p16vi019 0 -system 0674611117 
w8h the name ease and x+15 the same features as 26.8 Stel.c RAM; 

Digitalkerw 
I I I.:1 -7114614.11411941014 4111441 *MM err lemme -aste 

lump 11544644 4. The 011050.5 a 691 dad DI61701KER wit 61c0á4 8127 137 separale 
and use101 x698 2 lanes. and 5 7191en14P4nce nurelmns rye fiords and lanes hare beer 

en 4,ro- . 10 

porn 011050 sa he ,171S. 6 60 
alar 

rnlo 

ma rl1141 De 951058 xem.0,81a Steed harasser fb1 14154104 146,1 44.1 044RI 1418450 
621506881 and 0852183 3 382 121 pH gem 9171* e Mon IMI 74 sea meowed maso.. 
Mean on roe 8,810x141 meet 

DT1050 Digitalker'8 $29.95 ea. 
MM54104 Processor Chip $12.95 ea. 

DT1057-7,614M087014o1656M 1271e 7684714142 890* we 
Part No. DT1057 $21.95 ea. 

INTERSIL 
Mit he 74494 rnce 

EE02020 
902030 
704581 
7045EYr11 
7106CR 
7106651141 
71070P6 
710711891 
11160P5 
7201135 
720915 
72115779160 

7206[4[ 
72U60EW37 
72070180 
7207AE9n1n 
721111. 
7217MR 
7215P5 
721509160 
7216448 
7216018 
771701 
12114P 
122491 
7229AEV 61 

24 
16 

78 

11 

1/ 

4 Dv 
3'D6 n` L 

Deice. 1or 

20 DnpN71a7106 8 7116 
1101. 8 

CMOS Nm5.pn 6me.. 
Slppa619 Cep. /CD IEvalpalgn 311. 

06118.0110'0 >se) 
IC. C6u.l Board. O.spay 4 W1a16, 611 

3'.D6.7 IUD ILED Dose/ 
3. C11cu4 Roan 6spay IE.0537m 647 

3'r 0y178.0100Os 111.0 

Low 6a1ery 581 1141170 

CMOS LED SIOPalrnmmn 
So17ea7cn C9p. 6TL1Ev4alon 4471 

7p1e 6erlerala ßg. 671 Ilvaua0an ml, 
Oscllaa. Canceler 595 
E. Caner C9p. 911 IE.eluelon Kor 849 

44 4 D60 LW Dnpae Dacan.'a151e /151 c6npaMk1 795 
11 4 06.1 LCD >PeOerude1O11se1 /New. 448947.1595 
24 4 i rc 0405 5ep89700 C61 1695 
21 4 P nt Smp4mtcn Cn.p. 671 1164104781 mtl 1949 
21 8 090 Un1v Cqun1 CA 3149 
21 

aDg1Pre9 
Conn. 00 2149 

21 091 LED Ip/091c7. Cupn78 C A 1895 
21 0.paIff1E0UP0wmCpunerCC 995 
40 tLT14' Door Up Co0nlen 155 1095 

+P 1,1./415Pmk. C11p 610 .En1a19m 6111 9995 

130009 1983 INTERSIL Data Book 713567.1 . 

1495 

1995 049 
4695 

095 
4695 
1095 
225 

1495 
1695 
495 
795 

Sass 

188 Pn916 re SBD%k 

MIS. 11 141 IM 
6 pit 1 16 14 13 

8 6819 17 IS 14 

16 pit LP 19 17 16 

18 pit LP 26 24 .23 
20 pit LP 32 27 25 
22 p9 LP 31 28 26 
24 en lP 33 33 28 
28 en LP 40 37 35 
40 en LP 49 W 43 

Altered AN) Stln01r1 

MM. 19 1892 120e0 

8 p, 50 39 35 29 
14 pit 56 49 45 39 
16 en SG 55 49 45 
18 pin 55 65 59 51 

20 cm SG 75 65 59 
22 pm 50 79 69 65 
74 pit SG 79 69 65 
28 on 56 95 35 75 
3608 50 125 1.15 99 
100.56 139 1.25 1.15 

SIR I1ha 

SerAls 

IGIIII Level k3 
MM 19 IM IM 

8 p7 WW 55 49 45 
10 p1 WW 69 65 59 
14 pm 099 75 .69 65 
16 pit 099 79 72 65 
18 en VA' 95 85 75 
2070055119 1.09 95 
22 71,479129 119 105 
247,0040735 119 109 
78 96086169 155 139 
36 pit WW 189 1.79 169 
40 pin WW2 29 1.95 1.79 

4121087 PI46 IG0101 

MMa. 18 1099 1300 

14 pon HP 65 
16 pin HP 69 51 

24 pal ,W 115 95 09 

Ruer Caen 
74778770 15 13 12 

16 011110 19 17 15 

24 pn 14 29 25 22 

701000 
7411002 
7010613 
7111004 
71H(3004 
701008 
746010 
704071 
7411014 
71X[20 
74027 
7411030 
741632 
74042 
701051 
741056 
7411073 
74X174 
74075 
7111076 
741085 
741086 
74710707 
74110109 
7410112 
740723 
7410125 
7410132 
7010137 

7410138 

7400 
74092 
74004 
74008 
74010 
74014 
74020 
74030 
74032 
14042 
74018 
71073 
74074 
74185 
74686 
74089 
74090 
74Cí93 
7495 

i 

4 

é 

11 

M 

11 

14 

11 

11 

II 
II 
11 

II 
IS 
II 
11 

11 

Y 
IB 

11 

11 

11 

74HC HIGH SPEED CMOS 
59 

89 

59 

89 
59 
59 
69 
29 

119 
89 
89 
79 

Ú 
79 

169 
75 
79 
79 
79 

229 
175 

125 59 
119 

29 

á 
35 
35 
59 
35 
35 
39 

1 19 

I 79 

99 
59 

109 

5 
109 
109 
I 19 

74710139 II 

747)0147 18 

7MIC151 II 
74410153 11 

74410151 24 
7493157 I6 

74110756 78 

7/710160 IB 

74110161 16 

7/110162 18 

148016.3 11 

74110164 11 

7610165 16 

74CI66 16 

746773 II 
148C774 16 

7111C175 15 

74110190 16 

74210191 11 

74410192 I/ 
7/110193 I/ 
74110194 1{ 
7410195 18 

71110221 16 

740237 11 

740240 N 
74010247 a 
741IC212 14 

74110243 11 

74NC244 26 

105 
Ú 

109 
265 

99 

39 
39 
35 
IS 

49 
29 
09 
09 

59 

49 
19 
19 

19 

49 

29 
29 
15 

29 

rLílIIyláDl.y 
74.107 
74:151 
740154 
740157 
740760 
740161 
740162 
740163 
74154 
710165 
740173 
740174 
740175 
740191 
74:193 
740795 

740221 

II 

16 

14 

16 

11 

16 

11 

1{ 

M 
16 

I1 
II 
16 

11 

11 

11 

le 

79 
2.19 
3.25 
115 

19 9 1 1 
1.79 

129 
29 
89 

119 
119 
139 
139 

29 
IS 

7110251 
7/110253 
740257 
740259 

7480266 
74110273 
70NC280 
7100299 
7480366 
7480367 
7/HC373 
747(314 
74(390 
761034 
74110533 
7010534 
7/110595 
7480688 

le 
16 

14 

16 

11 

11 

N 
16 

IS 

21 
11 

11 

Is 

a 
Iº 

20 
7410/024 14 

7/11040/0 16 
7a8t4049 16 
141104050 16 

741191060 
7/1104075 II 
711101078 II 
747)54511 16 

74144514 24 

76(4538 II 

99 
109 

99 
169 

279 
459 
559 
259 
259 
269 
269 
1.59 
159 
2.69 

á9 
3.59 
175 
149 

09 
99 

149 
59 
59 

195 
419 
259 

74112/04 RnaMpdiú 
40240 
4711 
40373 
43374 
4101 
40902 
40903 
4906 
40507 
10911 

17 
1.22 
40923 
4925 

6C95 
8497 

N 195 
26 1.95 

e 229 
28 229 
II 59 
II 79 
11 59 
71 59 
14 89 
a 895 
n 895 
II 1.19 
II 895 
11 4/9 
21 495 
16 595 
11 595 
IS 69 
10 69 

610 M14mum Order - US. Funds Only CA Residents: Add We% Sale. Tex Spec Sheet -308 e,e11 
SIIpp6q: Add 5%plus SI.50 Insurance Send Sl Postage for FREE 1985Jen4m Catalog Price. 84446589 C94ege 

Send camped, 469'14841041ed 6144X06 to race e e Mondry Selea Fryer - FREEI 

(MasterCard 
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p50026ß1 
11017CP 
7107X4 
7107409 1 

7648147 
5108292 
11084ßM 1 

1441995 
L94001ß! 
0843027) 
183018 
114091 
1100791 1 

MOWN 
1943091 1 

19411091 
1931104 1 

1431241 
183777 
18371( 
U0318ß1 6 

188191 14 

1832095 
1113201412 
IM4922415 
143201424 
14432075 
1810207.12 
1943207.75 
043207.24 
183221 14 

184923( 
181324 11 

LÁ132902 
1943318 1 

1143344 
1.143352 
183362 
14433714) 

121Ì11m 
1933911 11 

U434ß45 
0040112 
14340115 
1843/042/ 
19434005 

013491112 
144349175 
91340524 
5734711 14 

UÁ3/81 14 

1943501 
1135744 1 

13531 6 

59 
119 
195 
SÚ 

249 
195 

95 imjulual 
9 

1 1E3551 109 
95 13591 109 

1.113.5914 59 

1113.591 I 179 
1.11374 I 495 
1.4373N 1 495 
183779 1 195 

99 
1978001 109 

49 164904 I 89 
9 183819 1 179 

7.25 1113829 I 149 
195 00389 I 1.95 

59 14.3880 89 
101874 7.39 

1.4.18951 1 1.19 

LM3911831 1.19 

1.143926159 
113939 
7.03991 

1113991 595 

1472CN 195 
B5 7749691 1 279 
85 149600 1.59 

85 45310 1.79 
149 
495 

219 
1.19 
349 
3 59 
149 
135 
135 
135 
135 
85 

59 
65 

395 
1 19 

129 
109 
115 
149 
695 

69 
135 
1$ 
135 
135 

75 
75 
75 
75 

149 
89 

4.79 
59 
89 

45 

1.95 

6654081054691 295 

1165446 1 

NE550A 1 

NE555V 

60.4555 
1145991 I 

NE558N 1 

NE56W 1 

LN5691 I 

51456690 
11115679 

74657191 I 

1E571N I 

NE59211 1 

LM70]ßl 
L6371L6 1 

L81/77N 1 

1.97291 1 

41473314 1 

11473914 1 

017711ßM 

195 

69 
79 

1.59 

195 
99 
49 
99 

295 
249 
119 
119 

69 
.79 

49 

89 
195 

39 

1147476 14 

187164 1 

12768210 

1414569 1 

19715804 6 

111145611 14 

0974894 14 

LM14991 11 

1416'3506 
11418716 11 

1918776 11 

11418776.9 Y 
1918894 11 

1818964 14 

9540027 
4X21331 11 

1012216 18 

34'207 14 

491269 11 

MR2211 N 
134874P 
11R878P 
1M2901N 

LA49U2N 

1929679 
1.1129174 

1.11390044 

143909311 
1.4390961 

11 

94 

, 

8 
6 

W914 11 

18069158 II 
184191670 16 

RC47Y51 14 

144151118 1 

44193148 1 
NC4795TK 
15A42576N 
NE5532 6 

NE5554 1 

781054 
781.724 
/91054 
791635411 
10.1038 N 
Lm1308644 1 
141360021 11 
7547 1 

76472 N 
76477 N 

69 
59 

995 
195 

59 

69 
69 

99 
995 
295 
325 
295 
195 

159 
195 
149 

395 
249 

1 79 

295 
195 
295 

79 

249 
795 

59 
119 

89 
239 
239 

700 25 
195 
195 
595 
49 

169 
Ú 

39 
59 

179 
395 

1 19 

119 
99 

195 
395 
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Jïméco Mail -Order Electronics Worldwide Since 1974 ja 
Commodore` Accessories 

RS232 Adapter 
for VIC-20 and 
Commodore 64 

The JE232CM allows connection of standard serial RS232 
punters, modems, etc. to your VIC-20 and C-64. A 4 -pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

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). 
JE232CM $39.95 

VOICE SYNTHESIZER 
FOR COMMODORE VIC-20 AND C-64 

Plug -In - Tallaing in Minutes! 
JE520CM $99.95 

TRS-80 Accessories 

MPI51 S 

MPI 51/4" DISK DRIVE 
Use asa second disk drive Single - 

sided Single/double density Full - 
height drive 48 TPI Documentation 
included Weight: 3.7 lbs. 

$89.95 

EXPAND TRS-80 MEMORY 
TRS-80 MODEL 1,111 

Each Kit comes complete wlh eight MM5290(1IPD416/4116) 16K Dynamo 
RAMS and documentation for converse, Model 1 16K equipped wem Ex- 
pansion Interface can be expanded to 48K wem 2 Kits Modal Ill. Can be 
expanded from 16K to 48K urarg 2 Kris. Each Ko well expand computer by 
16K Increments 

TRS-16K3 200ns (Model Ill) $6.29 
TRS-16K4 250ns (Modell) $5.49 

TRS-80 COLOR AND COLOR II 
Easy to Install Ka comes complete with 8 each 4164N-20 t200ne) 64K 
Dynamo RAMS and documentation ter converseon. Converts TRS-80 Color 
Computers min D. E. ET. F and NC circuit boards to 32K. Nso converts 
TRS-80 Color Computer 11 to 64K. Flex DOS or OS -9 required to utilize 
fug 64K RAM on all computers. 
TRS-64K-2 $11.95 
Update! TRS-80 MODEL IV, 4P update! 
Easy to install Kits come complete with. TRS-646-2(Bea 4164N-20 (200ns) 
64K Dynamic RAMs). TRS-6dk.2PAL 18 ea 4164's plus PAL chip) are door- mentor/1 tor conversion 

TRS-134Kr2 Expands Modal w room 186x40 or maw n 
a 41. harem 64141281( (Wren. Prig $11.95 

TRS-64162PAL memos Nam w a/Blank a whee 
Monitor orgy) ham 641( to 1281( $29.95 

TRS-80 Model 100 NEC Olivetti 
Easy to install module plugs rght into the socket increasing memory en 8K 
increments Complete soin module and documentation er mstelbbon. 
M1008K (TRs-no seer ta Exaanabn) $39.95 ea. 

or 3 for $99.95 
NEC8KR (NEC PC -8201A & Other M10) $39.95 ea. 

or 3 for $99.95 

NEW! NEW! TANDY 200 NEW! NEW! 
NEW! to 

ItstCmtehodulädoc rinsaiIn increments sopleewt plugs 
documentation foitlat,on 

M200R (Tandy 200 Expansion) $149.95 ea. 
or 2 for $274.95 

I MODEMS 
Intelligent 300/1200 

IMIBaud Modem with Real 
Time Clock/Calendar 

The ProModem' is a Bell 212A (300/1200) intelligent 
stand-alone modem Hayes command set compatible 
plus an additional extended commend set Shown with 
alphanumeric display Option. 

PM1200 RS -232 Stand -Alone Unit. $299.95 
OPTIONS FOR ProModem 1200 

PM-COM 1RoCom Communicaoon Software) $79.95 
Please specify Operating System. 

PM -OP (opllone ProceSson $79.95 
PM0-646 (Options Processor Memory - 646) S 8.49 
PM -ALP IAlphanumenc Displayl $79.95 

(1cl. Options Processor. 

PM -Special 50 cnol°sptsy, $149.95 

DATA BOOKS 

ou 
30009 Intern Deb Book (1984) $9.95 

Complete Lee 1965 pages) 

30013 10g Dab Book (1984) 89.95 
° Support Creus coo pega) 

210830 Irai Memory Components Nndbk. (1983/84).... $14.95 
Contama au 0eunona Note, Anecle Coperb. Data Sheets & orar Wean 

eae 
into/matron 

em anse, en I pers 
;Anie. DRAMs. EPSON.. EreROMº and 

230843 Intel Mecrosyetm Components Hrlrbk. (1983/84) 819.95 
Contests Date Sheen on ail onnte'ekscroporaaona pent erle - 
2 volumes 125/5 papa). 

30022 National Logic Dab Book Set (1984) 524.95 Itlumes I s 1113485 papa). 1hmains 
7400. T4tron 

on National's a 
AS. LS and ALSuct Series as ecene 

end CD4000e. 
and 

MMSaHC 114HC / S4NCT 174NCT Hen Speed Mice CMOS lame. 
MMS4C 174C family. and CMOS LSI I VLSI it, Muffin -Style and 

Sprite -Style Fans 
MUF60 (SPN3-15-2462) 

Howard Industries (4.68"sq.,60cfm) $9.95 
SU2CT Reverse Flow 
EG&G Rotrou (3.125" sq.. 32cfm) $9.95 

* * * * * APPLE' Accessories 

APPLE* Compatible 
Key: a=Appielloril+ CARDS 

b = Apple /re 

16K RAM Card (Language Card) 
The ARC -16K RAM Card allows the Apple II and 11+ computers to expand from 48K to 64K. 
Complete with instructions. Key: (a) 

ARC -16K. $39.95 
Z-80 CP/M Card 

The AZ80-1 is Soft -card compatible. Used with CP/M related programs. Software not 
included. Key: (a,b) 
AZ80-1 $49.95 

EPROM Burner Card 
The AEB-2 allows user to program and work with standard EPROMs (2716, 2732 8 2764). 
Easy to use, on -board firmware. Menu contains the following options: Write, Read, Copy, 
Compare, Blank -Check and Monitor. Complete with instructions. Key: (a,b) 
AEB-2 $69.95 

80 -Column Card w/Soft Switch 
The A80 -C is an 80 -column card designed for the Apple II and II+ computers. The card is 
equipped with a soft switch which allows easy hookup for any monitor. The A80 -C also 
features inverse video capabilities. This card is similar to the Vtdex"' 80 column card. 
Complete with instructions. Key: (a) 
A80 -C $74.95 

Super Serial Card 
The ASSC-P is a serial card with a printer mode. It generates standard RS -232C signals 
and Is similar to the Apple Super Serial Card. Complete with instructions. Key: (a,b) 
ASSC-P $99.95 

Parallel Graphics Printer Card w/64K Buffer 
The APC-64K is a parallel graphics printer card with a 64K buffer and graphic dump 
capabilities. Complete with instructions. Key: (a,b) 
APC-64K. $129.95 

80-Column/64K RAM Card 
Extended 80-Column/64K RAM Card expands memory by 64K to give 128K when used 
with programs like VisiCalc-. Complete with instructions. Key: (b) 
JE864 $79.95 
'APPLE. APPLE U. II 0. ve.lb and Macintosh are registered trademarks of APPLE Computers M)Calc Is a registered trademark of 1/151 Corp Inc ',ad« is a registered trademark o1 Mae Inc. 

IBM ° Accessories 
IBM PC/XT Compatible 

Keyboard Sec-- 
EJ.tItIflIlla 

14141y1ti1 
41'y 

414iI (WHIM 

IBM -5151 (ERuevelent to Sawbones. 5161) $129.95 

Additional Add-Ons Available! 

MEMORY EXPANSION KITS 
IBM PC, PC XT and Compatibles 

The I13M64K KII will Increase memory in 64K byte increments The Krt is simple b Install - just inert the 9 - 64K RAM chips In the provided sockets and set 
the 2 groups of soothes Conversion documenaton Included. 

IBM64K (Nine 200ns 64K RAMS) $9.95 
IBM PC AT 

Each kl com cine escomplele wan 1286 dynamo RAMs anddocumentatlon 
tor conversion 

IBM128K (Nine 250ns 128K RAMs) $79.95 

IBM PCXT Equivalent 
130 Watt Power Supply 

UPGRADE YOUR PC! 

Input: 110V a 60Hz Output: +5VDC e 15A, -5VDC e 
0.5A, +12VDC 14.2A, -12VDC MI 0.5A Plug compatible 
connectors Rs into IBM PC Weight: 6 lbs. 

IBM -PS $119.95 

APPLE' Compatible 
51/4" Half -Height Disk Drive 

UeesChmon Pinch -type mechanics 143K formalec 
storage 35 hacks Super pout works welt Apple 
Controller or other compatibles MCC -11,16H - Com- 
plete v plug 

lb ¡`xrl -Se x , e kW 4 : éñ 
ADD-12 $129.95 

APPLE' 
Compatible 
51/4" Disk Drive 
& Controller 
Card 
uses Shugart SA390 mechanics 1436 roweled 

storage Color matches Apple Computer - works wem 

Apple 
Controller or other Apple.compatible controllers 

CC -1i Complete with connector - lush dug Into 
your disk controller card 35 tracks Sew 6^N x 

', c x 891169 0K 4'a lbs. Key- lab) 
ADD -514 use one» $149.95 
ACC -1 Icaetanercwl $ 49.95 

APPLE' llc Compatible 
51/4" Half -Height Disk Drive 

Same specs as ADD -12 (tern exgpl 
ADD-11c..°C.°n.I.glle:rr r $129.95 

Prometheus Modems 
The ProModem 1200B/BS is a 1200/300 baud modem 
card which plugs into IBM PC and XT. Provides a third 
serial Comport. Two versions available: 12008 (without 
software) and 1200BS (with software). The PM1200BS 
is supplied with powerful MITE communications software 
from Mycroft labs. 

PM1200B (without Software) $239.95 
PM1200BS (with MITE Software) $274.95 

Additional Apple* Compatible Products 
APF-1 Cooling Fan with surge protection Key: (a,b) $ 39.95 
JE614 Numeric/Aux. Keypad -23 accessible functions Key: (b) $ 49.95 
EAEC-1 Expanded Apple Enclosure Case only Key: (a) $ 49.95 
KHP4007 Switching Power Supply Key: (a) $ 59.95 
KB -A68 68 -Key Apple Keyboard only Key: (a) $ 69.95 
MON -12G 12" Green Monitor with swivel stand Key: (a, b 8 plc) $ 79.95 
JE520AP Voice Synthesizer - Plug-in, User Ready Key: (a,b) $119.95 
KB-EA1 Apple Keyboard and Case Key: (e) $119.95 
PM1200A Prometheus Internal Modem -2 cards Key: lab) $299.95 
PM1200M Prometheus Macintosh Ext. Modem Key: (Macintosh) $369.95 

General Application Power Supplies 
Power/Mate Corp. REGULATED POWER SUPPLY 

Input: 105-125/210-250VAC A 47-63Hz Line regulation: 
+0.05% Three mounting surfaces Overvoltage protection UL 
recognized CSA certified 
Pod No. Output 8àe Were Price 

EMA5/815 5V63A/6V62.5A 4 h'Lx4'Wx2N'H 2lbs. $29.95 
EMA5/8C 5VI6A/6VB5A 5%"Lx4rb'Wx2Vs"H albs. $39.95 

KEPCO/TDK 4 -OUTPUT SWITCHING POWER SUPPLY 
Ideal for disk drive needs of CRT terminals, microcomputers and 

video games Input: 115/230VAC, 50/60Hz Output: +5V e 5A, 
+12V st 1.8A, +12V st 2A, -12V MI 0.5A UL recognized CSA 
certified Size: 7%"L x 6-3/16'W ,x 1%'H Weight: 2 lbs. 
MRM 174KF $39.95 
4 -CHANNEL SWITCHING POWER SUPPLY 

Microprocessor, mini -computer, terminai, medical equipment and 
process Control applications Input: 90-130VAC, 47-440Hz Out- 
put: +5VDC 15A, -5VDC 11A; +12VDC 11A. -12VDC e IA 

Line regulations: -+0.2% Ripple: 30mV p -p Load regulation: 
+1% Overcurrent protection Adj: 5V main output +10% Size: 
63/4'1. x l Th'w x 4-15/16'H Weight 11k lbs. 
FCS-604A $69.95 

810 Leeman Order - US. Purls Only CA Besed.ess Add 6%% Sale, Tex Spec Sneer - 305 re tripping- Add 5% 
SOrabmP, ltl eurenc 

.Nm $1 PoL6e for FREE 1985eca Canby Rice Sul*. to Charge melee b redeem Monthly Soles Fryer - FREE, 

MasterCard 

M,n oro.w elepnpmpa.wwl,lw,a 

lameco 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
10/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043 

^Bp 
iblet DISK DRIVES 

Go 

Documentation 
Included 

RFD480 (Remex 51/4" DS full -ht.) $ 79.95 
FD55B (Teac 51/4" DS half -ht.) $119.95 
SA455 (Shugart 51/4" DS half -ht) $109.95 
TM100-2 (Tendon 51/4" DS full -ht) $129.95 

51/4" DISK DRIVE ENCLOSURES 
Complete with power supply, switch, power cord, 

luseholder and connectors 
DDE-1FH (Mouses I ell -ht s. Soppy carver $ 69.95 
DDE-2HH (Houses 2 halt -ht s. 

soppy Ariwa - wtncall 79.95 
HDDE-1FH 1Nou005thaddnw) $219.95 
General Application Keyboards 

Mitsumi 54 -Key 
Unencoded 
All -Purpose 
Keyboard 

SPST keyswitches 20 pun ribbon cable connection 
Low profite keys Features cursor controls, control, 

caps (lock), function, enter and shift keys Color (key- 
caps): grey Weight: 1 Ib. Pinout Incl. Size: 131/4í x 
414'W x1"H 
KB54 $14.95 

74 -Key 
ASCII 
Cherry 
Keyboard 

NMI) ,.._ 
NN NMIMMIMIMa MIMI MMI MI M/ Ia®0 MMM aII M IiMeS a ass M 

la IIIls Mal UM 
ttISM 

7 -bit parallel ASCII Full Upper Case, Full Lower Case 
except I, m, n, o and p. Cursor keypad SPST mechani- 
cal keyswitches 26 -pin header connector Color: white 

Size: 18"L x 6',k'W x 1 4'M Spec included 
KB8201 (1700avaNeble) $19.95 

UV -EPROM ERASER 
8 Chips - 21 Minutes 

1 

11 Chip -15 Minutes i 

Erases all EPROMs. Erases up to 8 chips within 21 minutes (t chip 
in 15 minutes). Maintains constant exposure distance of one inch. 
Special conductive foam liner eliminates static build-up. Built-in 
safety lock to prevent UV exposure. Compact - only 9.001 x 
3.70'W x 2.6011. Complete with holding tray for 8 chips. 

DE -4 UV -EPROM Eraser $74.95 
UVS-11EL Replacement Bulb $16.95 
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ratoga Electronics 

EPROMS 
2716-450na 2.50 
2732-450na $3.25 
2764-250na $3.50 
27128-250ne $4.75 

DYNAMIC RAMS' 
4164-15Ons $ .90 
41256-150ns $3.95 

J 
STATIC RAMS 

2114LP-200ns $1.50 
2114LP-150ns $1.65 
6116P-4 $1.50 
6264P-150ns $4.95 
6264LP-15Ons $6.25 

` Mkroprlocessors II 

8087-3 $ 99.95 
80287-3 $225.00 
8088 $ 10.00 
8085-2 $ 4.25 
8243 $ 2.50 
8250 $ 8.95 
8253-5 $ 3.95 
8255-5 $ 5.25 
8272 $ 12.95 
8274 $ 12.95 

CALL US FOR YOUR 
OTHER I.0 NEEDS! 
WE STOCK 74LS,74S, 
7400, CMOS, LINEAR, 
AND MANY MORE I.C's! 

**SPECIALS** 
74LS139 .25 74S02 .15 
74LS161 .25 74S51 .25 
LM350K 2.00 74S74 .30 
CAP: 10000uf 25V .50 

10000uf 50Y .50 
TRANSFORMER: AC ADAPTOR 

IN: 117/60HZ 
OUT: 12VAC(CT) 250mA 

$$ 1.00 ea. 

00-621-0854 ext.245 

SARATOOA INIC1IeoMcs 
12380 SARATOGA -SUNNYVALE ROAD 

SARATOGA. CA 96070 

(40e) 4411-4545 
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ACTIVE 
RECEIVING 
ANTENNA 

1 Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 

Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 

active antenna. Gain control. "ON" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 in. 12 VDC or 110 VAC with 

optional adapter, 
MFJ-1312, $9.95. 

129 , ..9:45.nipping 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Write for free catalog. Over 100 products. 

CALL TOLL FREE 800-647-1800 
Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 
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THE BEST PRICES 
DISK SALE PROM 58$ 

Made by top USA makers, not .low -end. or "cut-rate.. Our 

receive 
wont let us to reveal their names, but when you 

the. 11 as ognize the.s disks that sell 
for 

Tve 
o much Certified, guaranteed 1000 error free. HOMEY 

BACK SATISFACTION GUARANTEE! Lifetime replacement warranty! 

WITH SLEEVE, LABEL, AND BOX 
NOOAD SS/DD-35tk (Apple) 10/724.., 100/704ºa, 500/67Gea 
SUDID SS/DD-Standard 10/824ea, 100/R0Lea, 5001771e. 
*UD2D DS/DD (IBM, etc) l0/91/ea, 100/894ea, 500/86/ea 

BUJ( N SLEEVE, EEVE LABEL, BOX 
SUDAN SS/0D-3501 (Apple) 100/64Gea, 500/61dea, 1000/58Gea 
NUDlN SS/DD-Standard 100/744ea, 500/71eea, 1000/68/ea 
11UO2N DS/DD-(IBM, etc) 100/83Gea, 500/8OGea, 1000/774.a 

5 1/4' DISK SLEEVES, white. 'SLEEVE 10/651 100/$5 
DISK NOTCHER allows to 2nd side 'Weil $9.99 
16 PIN ,IREWPAP IC SOCKETS, Aria. qua), 3 -level 10/81.60 
6 VOLT 450MAH RECHARGEABLE BATTERIES, sealed 06VRB 53 
AA NI -CAD RECHARGEABLE BATTERIES, fresh AARI 4/s2 
-12V VOLTAGE REGULATORS, pwr -tab 17912T 2/$1 
n15V VOLTAGE REGULATORS, pwr tab *781ST 2/sl 
NAND HELD LOGIC PROBE detects 1-sbat,low rep rate ALAI [10 
SOLAR CELLS 3. 800mA 11800CELL $1.95 24/435 
SOLAR CELLS 3.5 I00ost 11000CELL $2.50 24/$59 
SOLAR CELLS 4' 1500.A /1500CELL 83.50, 24/875 
MUFFIN -TYPE FANS, 110V, 3 blades & up, rfe *MUFFIN $5 
MUFFIN -TYPE FANS 220V 3 blades & up, rfe 1220RMFTIN 52 

4TCOO JAµCKEETTEDDTELEP 
*SCREEN 

WIRE 24ga. '4005024 50ft/s2 
3 CORD HEAVY DUTY LINE CORDS 12', AWG18 1112FTLC $1 

11 

1KCORD 10 TURN PRECISION LINEAR PO 
INE CORD, 5' ANG18, 

CI/4/shaft 1KPPOT 4/$1 
10( 10 TURN PREC151184 LINEAR Pet 1/4'shaft SIOKPPOT 4/$1 
2 (x50 1/4' PHONE PLUG, plastic barrel *527 2/s1 
3 form 1/4' STEREO PHONE PLUG, plastic barrel 3C0r8DPL 2/.1 

ALLIGATOR CLIPS N/BOOTS 4-red,4-0Ik, I. 0268 8/$1 
ALLIGATOR nsu 'NP1 9V BTERYS,iClated, a//vire leads9VSNN 6//1 
6 Ale 50PIV BRIDGE RETIFIERS*SABR 3/$2 
1 AMP 50PIg MINIDIP BRIDGE RECTIFIERS 111ABR 2/$1 
STANDARD FUSES, 3AS, 2 axe 5AAC2 20/$1 

4 POSITION DIP SSWITCHh *4DIPN3/t2, 
1, or 5 10/{I 

3 AN' EMI FILTER removes line glitches 13AEMI $3 
MODULAR TELEPHONE WALL OUTLET BOXES 'TEC3O $1.95 
MODULAR TELPHONE Y ADAPTORS (2 ie.-1 .ale) TEC29 $1.95 
IN.INE MODULAR PHONECOUPLERS (dual female) TEC34 $1.50 

22 PIN SOLDER -TYPE IC SOCKETS 42257 10/11 
28 PIN SOLDER -TYPE IC SOCKETS *28ST 10/$1 
MED-512E RED LEDS, ORLED 10/$1 prime 
12 VOLT 1 WATT ZENER *1147424 8/$1 
25A11> 200PIV RECTIFIER. 085 1N3210R 2/sl 

ASSORTMENTS. 
IC'S, i types, d ty, lots of good numbers' BASTICS 40/S2 
TRIMER POTS, precision {ASTTRIM 12/$2 
TRANSISTORS, audio. rf, top qualityy *ASTTRANS 40/$2 

',1.1. 

RELAYS s' ed voltages types ASTREL B/$2 
TOILS, I CAPSudi , .i is L *AST 

IL 
TANT 20/$2 

COILS, 
GRAbEr CAPS lgsI small, u fresh! *ASTCO B/$2 + 

Pay by 
tMC-Vi 

¿AegosedÚkwithicil5ude$ 
oo pñ9Hx 42 CÓK 

order. Include 
ALL 

y 
SIS. Money -b ck 301 day psati 0esfacti guadrentee! 

Mini.u. Ortler 

UNITECH 800)343-0472 IN MASS:(617PTUNI-TECH" 

20R HURLEY ST, CAMBRIDGE, MA 02141 i 
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JAM IT! Lwow 
Even the Very Best Radar Detector 

Can't Protect You from the Newest Radar 

'`-,\,, 

.....«a Yi{ 
at 

THE ULTIMATE IN RADAR PROTECTION 

Radar Jammer: Compact under -dash unit causes speed 

'.+radar guns to read out a percentage of your true speed, or 
'whatever speed you dial in. Or, new "SCRAMBLE" mode will 
prevent radar from obtaining any reading. Activated by Whis- 
tler, Escort, or other detector. Best defense against instant on 
radar. Operates on both X and K bands. WARNING: This 
device is not legal for use against police radar, and is not FCC 
Approved. 

Transmitters: The heart of the jammer is the microwave os- 

cillator (transmitter). In the past, these were very expensive, 

and limited to only about 100 milliwatts of power. We now 
lave our own Low Cost, High Power Transmitters up to 300 

rrtilliwatts or more. Please call for prices. 

Radar Detectors: We highly recommend using a remote de- 

tector that is mounted so that nothing is readily sisabie to either 
Me police, or thieves. (A dash mount detector is an invitation 
b thieves and an irritation to police!) We agree with Motor 
Trend and Autoweek that WHISTLER SPECTRUM is the 

best detector available. and we know of no other remote de- 

aeetor that is even in the same LEAGUE as the SPECTRUM 
REMOTE. Order the best for yourself now. (Our detectors are 

already modified for direct connection to the jarrlmer.) 

ORDER TODAY -MONEY BACK GUARANTEE 
D Complete Literature & Plans Pkg. S 14.95 

(? Set of Circuit Boards 40.00 

CI X and K -band Microwave Oscillators (Transmitters) (:all 
O Whistler Spectrum (modified for use with Jammer) 259.00 
D Whistler Spectrum Remote (modified) 259.00 

7 Modify your Spectrum for use w/jammer 55.00 

CALI. or send the following information: 
. Items Ordered Name Shipping Address 

Payment: Check, Money Order, VISA or MC (include 
card number, expiration date, and signature) 

SEND TO: Oregon Micron eve Inc ., 9513 s.w. Barbur Blvd. 11095 

Portland. 012 97214 ORDER LINE: (503) 4266764 
Formerly Philips fnmwaeni £Xs5'gn Co. 
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PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 
BE ILLEGAL, 
POCKET PAIN FIELD GENERATOR - IPG50 
Assembled $64.5 
IPG5 Plans $8.00 IPG5K Kit/Plans $44 
PHASOR PAIN FIELD CROWD CONTROLLER -PPF10 
Assembled $250.00 
PPF1 Plans $15.00 PPF1K....Kit/Plans .... $175;00 
BLASTER - Provides a plasma discharge capable of puncturing 
a can. Produces a 100,000 WATT PULSE. 
BLS10 ASSEMBLED $89.50 
BLS1 .. PLANS . . $10.00 BLS1K .. KTI/PLANS $69.50 
PLASMA STUN GUN - Very intimidating and affective 5 to 10 

feet 100,000 VOLTS 
ITM10 ASSEMBLED $99.50 
ITM1 .. PLANS .. $10.00 ITMIK .. KIT/PLANS $69.50 

1RUBY LASER RAY GUN - Intense visible red beam burns and 
welds hardest of metals. MAY BE HAZARDOUS. 
RUB3AII Parts Available for Completing Devlce$20.00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 
duces a continuous beam of high energy. MAY BE HAZARDOUS. 
LC5 .All Parts Available for Completing Device $20.00 
VISIBLE LASER LIGHT GUN - produces intense red beam for 
sighting, spotting, etc. Hand held complete. 
LGU3..Plans..$10.00 (Kit & Assembled Units Available) 
IR PULSED LASER RIFLE - Produces 15-30 watt infra -red 
pulses at 200-2000 per sec. 
LRG3 All Parts & Diodes Available $10.00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red, yellow, green - provides an excellent source of monochromatic 
light 
LHC2 Plans $5.00 LHC2K Kit $34.50 

SNOOPER PHONE - Allows user to call his premises and listen 

in without phone ever ringing. 
SNP20 Assembled $89.50 
SNP2 Plans $9.00 SNP2K Plans/KiL,...$59.50 
LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive. powerful. 
MFT1 Plans $700 MFT1K Plans/Kit $49.50 
WIRELESS TELEPHONE TRANSMITTER - Transmits both 
sides of phone conversation over one mile, shuts off automatically. 
VWPM5 Plans...... $8.00 VWPM5K ...Plans/Kit... $39.50 
PWM5-LONG RANGE SUPER EAR WITH WIRELESS 
ATTACHMENT 
PWM5 ... Plans ... $10.00 PWM5K .. Kit .. $139.50 
PWM50 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 
$1.00 for catalog of hundreds more similar devices. Send check, cash, 
MO, Visa, MC, COD to INFORMATION UNLIMITED 

DEPT Re , P 0 Box 716, Amherst. N H. 03031 Tel 601673-4730 
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JUST IN TIME FOR OUR 6 YEAR ANNIVERSARY, 

JDR HAS JUST 

SLASHED THE PRICES 
ON OUR MOST POPULAR ITEMS! 

FOR EXAMPLE: 
INTEGRATED CIRCUITS 

4164 20ons 79e 
412562oons$3.19 
2725625ons$9.95 
8088 1.95 MSM5832 2.95 
8251 1.95 UPD765 4.95 
8253 1.95 74LS00 .16 
8255 1.95 74LS74 .24 
8284 2.95 74LS244 .69 
8288 4.95 4011 .19 
68000 9.95 LM555 .29 
6821 1.95 7805T .49 
6845 4.95 CRYSTALS 1.95 
Z80A-CPU 1.89 OSCILLATOR 4.95, 

h. 

CONNECTORS 

DB25S RS232 FEMALE 

DB25P RS232 MALE 

25 PIN HOOD 
62 PIN EDGECARD FOR IBM 

16 PIN IDC SOCKET 
GENDER CHANGER 

$1.50 
$1.25 

65C 
$1.95 

12C 
$7.95, 

100 CPS PRINTER 
PARALLEL & SERIAL INPUT 

$149.95 

IBM COMPATIBLE CARDS 

348K MUTIFUNCTION CARD 
1200 BAUD MODEM CARD 
COLOR GRAPHICS CARD 
MONOCHROME/PRINTER CARD 
FLOPPY DISK CONTROLLER 

$129.95 
$195.00 

$99.95 
$129.95 
$59.95, 

IBM COMPATIBLE CASE 

<»$5995 

NASHUA DS/DD DISKETTES 

9.90 .89 .79 
BOX OF 10 BULK OTY 50 BULK OTY 250 I 

r300 BAUD MODEM 
FOR APPLE OR IBM 

SOFTWARE INCLUDED 

$48.95 

1 

JDR Microdevices 

PRINTER CABLE 
FOR IBM 

DB25 TO CENTRONICS 

9.95 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) (408) 995-5430 

FAX (408) 275-8415 Telex 171-110 

TEAC DRIVES 

FD -55B $89.95 
LFD-55F $99.95, 

DRIVE CASE 
WITH POWER SUPPLY 

- FITS TWO 5' HT. FDDs 

$49.95 

f 
MONITORS 

TAXAN RGB $289.95 
MONOCHROME FOR IBM 599.95 

HALF HEIGHT DRIVE 
FOR APPLE 

BAI. 
`525 $99.85, 

RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M -W -F, 9-5 TU -TH, 9-9 SAT, 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

ERMS: Minimum order $10.00. For shipping and handling include $2.50 
tor UPS Ground and $3.50 for UPS Air. Orders over 1 lb. and foreign 
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 for 90 days unless otherwise 
stated. Prices are subject to change without notice. We are not 
responsible for typographical errors. We reserve the right to limit 
quantities and to substitute manufacturer. All merchandise subject to 
prior sale. 

©COPYRIGHT 1985 JDR MICRODEVICES 
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SPECIAL THANKS TO ALL THE FOLKS AT RADIO ELECTRONICS 
r 

STATIC RAMS 
2101 256x4 
5101 256:4 
2102-1 1024x4 
21021-4 1024x1 
2102L-2 1024x1 
2125 1024x1 
2111 256x4 
2112 256x4 
2114 1024x4 
21141-4 1024x4 
21141-2 1024x4 
21141-15 1024x4 
TC5514 1024x4 
2141 4096x1 
2147 4096:1 
2148 1024x4 
1T8S4044-4 4096x1 
T81S4044-2 4096x1 
UPD410 4096x1 
9184118 1024x8 
TMM2016-150 2048x8 
TMM2016-100 2048x8 
HM6116-4 2048x8 
HM6116-3 2048x8 
HM6116-2 2048x8 
HM6116LPi 2048x8 
HM6116LP-3 2048x8 
HM6116LP-2 2048x8 
TC5516 2048x8 
Z-6132 
HM6264P-15 
HM6264LP-15 
HM62641P-12 

LP=Low power 

TMS4027 
2107 
MM5280 
TM54050 
UPD411 
11854060 
MK4108 
MM5298 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
MK4332 32768x1 
4164-200 65536x1 
4164-150 65536x1 
4164-120 65536x1 
MCM6665 65536x1 
TMS4164 65536x1 
4164 -REFRESH 65536x1 
TMS4416 16384x4 
41128-150 131072x1 
41256-200 262144x1 
41256-150 262144x1 

5v --Single 5 Volt Supply_ 

(450ns) 
(450ns1(CMOSI 
(450n0) 
(450ns11LP) 
(250ns)1LP) 
(45rs) 
(450ns) 
(45010) 
(450n0) 
(450ns11LP) 
(200ns)11P) 
(150ns)(LP) 
1650ns11CMOS1 
(200ns) 
155,0) 
(70ns) 
(450ns) 
1250n/z) 
1100n0) 
(250ns) 
(150ns) 
(100ns) 
(200z4)(CMOS) 
(150ns11CMOS) 
(120n4)1CMOS1 
(200ns)1CMOS1ILP) 
(150ns11CMOS1(LP) 
(120n0)(CMOSIILP) 
1250n01(CMOS) 

4096x8 (300ns110STAT) 
8192x8 1150ns11CMOS1 
8192x8 
8192x8 

2-80 
2.5 MHZ 

Z80 -CPU 1.79 
Z80-CTC 1.85 
280 -DART 4.95 
180 -DMA 4.95 
Z80 -P10 1.85 
Z80 -S10/0 4.95 
Z80-SI0/1 4.95 
Z80-510/2 4.95 
Z80-510/9 4.95 

4.0 MHZ 
180A -CPU 1.89 
Z80A-CTC 1.95 
AMA -DART 5.95 
Z80A-DMA 5.95 
180A -P10 1.95 
Z80A-SIO/0 5.95 
180A-510/1 5.95 
Z80A-SIO/2 5.95 
Z80A-510/9 5.95 

6.0 MHZ 
1808 -CPU 4.95 
Z808-CTC 8.95 
Z808 -PIO 8.95 
1808 -DART 14.95 
Z808-SIO/012.95 
Z80B-S10/212.95 

ZULU 
Z6132 19.95 
18671 19.95. 

(150ns1(CMOSSLP) 
20ns1(CMOSHLP) 

astet--Quasi-static 

DYNAMIC RAMS 
4096x1 (250ns) 
4096x1 1200ns1 
4096x1 (300ns) 
4096x1 (300ns) 
4096x1 (300ns1 
4096x1 1300ns) 
8192x1 (200ns) 
8192x1 (250ns) 

16384x1 (250ns) 
16384x1 (200ns) 
16384x1 (150ns) 
16384x1 1120n0) 
16384x1 (150ns)15v) 

1200ns) 
(200ns)15v) 
(150n0)(5v) 
(12Ons)15v) 1.95 
(200,0145v) 1.95 
(150ns)(5v) 1.95 
(150ns)15V)IREFRESH) 2.95 
(150ns)15v) 4.95 
(15On0))5v) 5.95 
)200ns)15v) 3.19 
(150,0)15v) 3.29 

REFRESH=Pin 1 Refresh 

1.95 
3.95 

.89 

.99 
1.45 
1.95 
2.49 
2.99 

.99 
1.09 
1.49 
1.95 
4.95 
2.95 
3.95 
4.95 
1.95 
2.95 
3.95 
9.95 
1.69 
2.49 
1.79 
1.89 
2.95 
1.89 
1.99 
2.95 
3.95 

19.95 
4.75 
4.95 

6500 
1.0 MHZ 

6502 2.79 
65CO21aro) 12.95 
6504 6.95 
6505 8.95 

9.95 
1.95 
4.95 

26.95 
6.95 

6520 
6522 
8526 
6532 
8545 6.95 
6551 5.95 
6561 19.95 
6581 34.95 

2.0 MHZ 
6502A 2.95 
8520A 2.95 
6522A 5.95 
6532A 11.95 
6545A 7.95 
6551A 6.95 

3.0 MHZ 
6502E1 6.95 

CLOCK 
CIRCUITS 

MM5369 1.95 
MM5369-EST1.95 
MM58167 12.95 
MM58174 11.95 

LMSM5832 2.95 

.95 
1.95 
1.95 
1.95 
1.95 
1.95 

.19 

.19 

.49 

.69 

.89 
1.49 
1.95 
6.95 

.79 
89 

EPROMS 
1702 256x8 (lus) 4.95 
2708 1024x8 (450n4) 3.95 
2758 1024x8 1450ns)15V) 4.95 
2716-6 2048x8 (650ns) 2.29 
2716 2048x8 (45010)15V) 2.49 
2716-1 2048x8 (350ns)15V) 3.95 
TMS2516 2048x8 (450ns)15V) 3.95 
TMS2716 2048x8 145010) 6.75 
TMS2532 4096x8 (450n0)(5V) 3.95 
2732 4096x8 (450n5)15V) 2.49 
2732A 4096x8 1250ns115V)(21V PGM) 2.69 
2732A-2 4096x8 (200na)(5V)(21V PGM) 4.95 
27C64 8192x8 (250n0)15V11CMOS) 7.95 
2764 8192x8 (450ns)(51F) 2.29 
2764-200 8192x8 (200i0)15V) 4.95 
18852564 8192x8 (450na)(5V) 8.95 
MCM68764 8192x8 (450ns)(51/1124 pin) 16.95 
MCM68766 8192:8 (350ns)(5V))24 pin) 17.95 
27128 16384x8 (250.0)(5V) 3.49 
27C256 32768x8 (25Ons)1511))CMOS) 15.95 
27256 32768x8 (250ns))5V) 9.95 

..5V=Single 6 Volt Supply 21V PGM m =Progra at 21 Volts 

1 

r****HIGH-TECH****' 
NEC V20 NPD70108 $2095 
REPLACES 8088 TO SPEED UP IBM PC 10-40% 

* HIGH SPEED ADDRESS CALCULATION IN 
HARDWARE 

* PIN COMPATIBLE WITH 8088 
* SUPERSET OF 8086/8088 INSTRUCTION 

SET 
* LOW POWER CMOS 

****SPOTLIGHT****, 

* COMPUTER MANAGED INVENTORY - 

VIRTUALLY NO BACK ORDERS? 

* VERY COMPETITIVE PRICES 

* FRIENDLY STAFF 
* FAST SERVICE - MOST ORDERS 

SHIPPED WITHIN 24 HOURS! 

* WE ACCEPT VISA AND MASTERCARD 

6800 
68000-8 
6800 
6802 
6803 
6808 
6809 
6809E 
6810 
6820 
6821 
6828 
6840 
6843 
6844 
6845 
8847 
6850 
6852 
6860 
6875 
6883 
88047 
68488 

9.95 
1.95 
4.95 
9.95 
4.95 
5.95 
5.95 
1.95 
2.95 
1.95 

14.95 
6.95 

19.95 
12.95 

4.95 
11.95 

1.95 
4.95 
7-95 
6.95 

22.95 
12.95 
14.95 

6800-1 MHz 

68800 
68802 
68809E 
68009 
68810 
68621 
68640 
68645 
68850 
68854 

4.95 
5.95 
7.95 
7.95 
3.95 
4.95 

14.95 
8.95 
3.95 
7.95 

68600-2 MHz 

8200 
8202 
8203 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
6237 
8237-5 
8238 
8243 
6250 
8251 
8251A 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8271 
8272 
8274 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
6289 

0292 

9.95 
34.95 

3.29 
1.49 
3.85 
1.49 
2.25 
1.89 
3.49 
4.95 
6.95 
4.49 
2.95 
8.95 
1.95 
2.49 
1.95 
2.49 
1.95 
2.49 
2.49 
2.95 
2.49 
2.95 

49.95 
4.95 
4.95 

26.95 
2.95 
3.49 
3.95 
3.95 
2.95 
3.95 
3.95 
4.95 

19.95 
12.95 

JDR Microdevices 

8000 
8031 
8035 
8039 
8080 
8085 
8085A-2 
8086 
8087-2 
8087 
8088 
8088-2 
8089 
8155 
8155-2 
8156 
8185 
8741 
8748 
8749 
8755 

80286 
'80287 

9.95 
1.95 
2.95 
2.95 
2.95 
0.95 
9.95 

139.95 
129.95 

7.95 
9.95 

49.95 
2.95 
3.95 
2.95 

26.95 
9.95 
9.95 

12.95 
19.95 

129.95 
229.95) 

UARTS 
AY5-1013 
AY3-1015 
PT1472 
TR1602 
2350 
2651 
IM6402 
IM6403 
UPD7201 : NS8250 

3.95 
4.95 
1.95 
3.95 
4.95 
4.95 
6.95 
9.95 
4.95 
6.95, 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) (408) 995-5430 

FAX (408) 275-8415 Telex 171-110 

3341 
MC3470 
MC3480 
MC3487 
11 C90 
95H90 
2513-001 UP 
2513-002 LOW 
AY5-2376 
AY5-3600 STD 

LA05-3600 PRO 

1791 
1793 
1795 
1797 
2791 
2793 
2795 
2797 
6843 
8272 
UPD765 
MB8876 
MB8877 
1691 

.2143 

r CRYSTALS 
32.768 KHz .95 

1.0 MHz 2.95 
1.8432 2.95 
2.0 1.95 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 
4.032 
5.0 
5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.0 
10.738635 
12.0 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 
24.0 

-32.0 

1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.954 

r BIT RATE 
GENERATORS 

MC14411 
BR1941 
4702 
COM5016 
COM8116 
MM5307 

9.95 
4.95 
9.95 

16.95 
8.95 
4.954 

rCONTRÓLLERSI 
6845 
68B45 
6847 
68047 
HD46505SP 
MC1372 
8275 
7220 
CRT5027 
CRT5037 
TMS9918A 

,DP8350 

4.95' 
8.95 

11.95 
12.95 

6.95 
2.95 

26.95 
19.95 
12.95 

9.95 
19.95 
39.95 

DISK 
CONTROLLERS 
1771 4.95 

9.95 
9.95 

12.95 
12.95 
19.95 
19.95 
29.95 
29.95 
19.95 

4.95 
4.95 

12.95 
12.95 

6.95 
6.95_4 

MISC. 
-9 

TMS99531 9.95 
TMS99532 19.95 
ULN2003 .79 

7.95 
4.95 
1.95 
8.95 
2.95 

13.95 
7.95 
6.95 
9.95 

11.95 
11.95 
11.95 

r 
CRYSTAL 

OSCILLATORS 
1.OMHz 
1.8432 
2.0 
2.4576 
2.5 
4.0 
5.0688 
6.0 

L6.144 

5.95 8.0 
5 95 10.0 
5.95 12.0 
5.95 12.480 
4.95 15.0 
4.95 16.0 
4.95 18.432 
4.95 20.0 
4.95 24.0 

4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.954 

741500 
741_500 .16 7415191 .49 
741501 .18 7415192 .69 
741502 .17 7415193 .69 
741503 .18 7415194 .69 
741504 .16 7415195 .69 
741505 .18 7415196 .59 
741_508 .18 7415197 .59 
741509 .18 7413221 .59 
741_510 .16 7415240 .69 
741511 .22 7415241 .69 
741512 .22 741S242 .89 
741513 .26 741_5243 .69 
741514 .39 741.5244 .69 
741515 .26 7415245 .79 
741520 .17 7415247 .75 
741521 .22 7418248 .89 
741522 .22 74LS249 .99 
741526 .23 7415251 .49 
74LS27 .23 7415253 .49 
741528 .26 7415256 1.79 
741530 .17 741S257 .39 
741532 .18 741.5258 .49 
741533 .28 74LS259 1.29 
741537 .26 7415260 .49 
741538 .26 7415261 1.49 
741540 .17 7415266 .39 
741542 .39 7415273 .79 
741547 .59 7415275 1.95 
741548 .69 7415279 .39 
74LS49 .69 7415280 1.98 
741_551 .17 7415283 .59 
741_554 .22 7415290 .89 
741555 .22 74LS293 .89 
741563 .89 74LS295 .69 
741573 .29 7415298 .89 
741574 .24 7415299 1.49 
741575 .29 7415322 3.95 
741576 29 7415323 2.49 
741578 .49 74LS324 1.75 
741583 .49 7415348 1.29 
741585 49 7415352 1.29 
741586 .22 7415353 1.29 
741.590 .39 7415363 1.35 
741.591 .89 7415364 1.95 
741592 .49 7415365 .39 
74LS93 .39 741S366 .39 
741595 .49 7415387 .39 
741596 .49 7415368 .39 
7415107 .34 7415373 .79 
7415109 .36 7415374 .79 
7415112 .29 7415375 .95 
7413113 .34 7415377 .79 
7415114 .34 7415378 1.18 
7415122 .45 7415379 .95 
7415123 .49 7415385 3.90 
7415124 2.75 7415386 .45 
7415125 .39 7415390 1.19 
7415126 .39 7415393 .79 
741_5132 .39 7415395 1.19 
7415133 .49 741S396 1.89 
7415138 .39 74LS399 1.49 
741.5137 .99 7415424 3.95 
7415138 .39 7415447 .95 
7415139 .39 7415490 1.95 
7415145 .99 7415540 1.49 
7415147 .99 7415541 1.49 
7415148 .99 7415624 1.95 
7415151 .39 7415640 .99 
741.5153 .39 7415645 .99 
7415154 1.49 7415668 1.49 
7415155 .59 7415669 1.29 
7415156 .49 7415670 .89 
7415157 .35 7415674 14.95 
7415158 .29 7415682 3.20 
7415160 .29 7415683 3.20 
7415161 .39 7415684 3.20 
7415162 .49 7415685 3.20 
7415163 .39 7415688 2.40 
7415164 .49 741-5689 3.20 
7415165 .65 7415783 22.95 
7415166 .95 811595 1.49 
7415168 .95 811596 1.49 
7415169 .95 811S97 1.49 
7415170 .85 811598 1.49 
7415173 .49 25152518 4.13 
7415174 .39 25152521 2.80 
7415175 .39 25152538 3.74 
7415181 1.49 25152569 2.80 
7415189 4.95 281531 1.99 

`4LS190 .49 . 261_532 1.95 

RETAIL STORE - 1256 S. BASCOM AVENUE 
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 52.50 
tor UPS Ground and 53.50 for UPS Air. Orders over t Ib and foreign 
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 for 90 days unless otherwise 
stated. Prices are subject to change without notice. We are not 
responsible for typographical error. We reserve the nght to limit 
quantities and to substitute manufacturer. All merchandise subject to 
peor sale. 

ALL MERCHANDISE 100% GUARANTEED 
Z. COPYRIGHT 1985 JDR MICRODEVICES. INC. THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES- JOR MICRODEVICES 

AND JOR INSTUMENTS ARE TRADEMARKS OF JDR MICRODEVICES. IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. 
APPLE IS A TRADEMARK OF APPLE COMPUTER. 
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ORDER TOLL FREE 800_538-5000 800-662-6279 (CA) 
7400 CMOS 

7400 .19 7483 .50 74172 5.95 4000 .25 4528 .79 
7401 .19 7485 .59 74173 .75 4001 .19 4529 2.95 
7402 .19 7486 .35 74174 .89 4002 .22 4531 .95 
7403 .19 7489 2.15 74175 .89 4006 .69 4532 1.95 
7404 .19 7490 .39 74176 .89 4007 .22 4538 .95 
7405 .25 7491 .40 74177 .75 4008 .89 4539 1.95 
7406 .29 7492 .50 74178 1.15 4009 .39 4541 1.29 
7407 .29 7493 .35 74179 1.75 4010 .39 4543 .99 
7408 .24 7494 .65 74180 .75 4011 .19 4553 5.79 
7409 .19 7495 .55 74181 2.25 4012 .25 4555 '.95 
7410 .19 7496 .70 74182 .75 4013 .35 4556 .95 
7411 .25 7497 2.75 74184 2.00 4014 .69 4558 2.45 
7412 .30 74100 2.29 74185 2.00 4015 .29 4560 4.25 
7413 .35 74105 1.14 74189 2.99 4016 .29 4569 3.49 
7414 .49 74107 .30 74190 1.15 4017 .49 4581 1.95 
7416 .25 74109 .45 74191 1.15 4018 .69 4582 1.95 
7417 .25 74110 .45 74192 .79 4019 .35 4584 .69 
7420 .19 74111 .55 74193 .79 4020 .59 4585 .75 
7421 .35 74116 1.55 74194 .85 4021 .69 45151 12.95 
7422 .35 74120 1.20 74195 .85 4022 .69 4702 12.95 
7423 .29 74121 .29 74196 .79 4023 .25 4724 1.50 
7425 .29 74122 .45 74197 .75 4024 .49 74C00 .29 
7426 .29 74123 .49 74198 1.95 4025 .25 74CO2 .29 
7427 .29 74125 .45 74199 1.35 4026 1.49 74C04 .29 
7428 .45 74126 .45 74221 1.35 4027 .39 74C08 .29 
7430 .19 74128 .55 74246 1.35 4028 .65 74C10 .29 
7432 .29 74132 .45 74247 1.25 4029 .69 74C14 .59 
7433 .45 74136 .50 74248 1.85 4030 .39 74C20 .29 
7437 .29 74141 .65 74249 1.95 4034 1.45 74C30 .29 
7438 .29 74142 2.95 74251 .75 4035 .69 74C32 .35 
7439 .79 74143 5.95 74269 2.25 4040 .69 74C42 1.19 
7440 .19 74144 2.95 74265 1.35 4041 .75 74C48 1.79 
7442 .49 74145 .60 74273 1.95 4042 .59 74C73 .65 
7443 .65 74147 2.49 74276 1.25 4043 .85 74C74 .59 
7444 .69 74148 1.20 74278 3.11 4044 .69 74C76 .80 
7445 .69 74150 1.35 74279 .75 4045 1.98 74C83 1.95 
7446 .89 74151 .55 74283 2.00 4046 .69 74C85 1.49 
7447 .89 74152 .65 14284 3.75 4047 .69 74C86 .35 
7448 .89 74153 .55 74285 3.75 4048 .69 74C89 4.50 
7450 .19 74154 1.49 74290 .95 4049 .29 74C90 1.19 
7451 .23 74155 .75 74293 1.29 4050 .29 74C93 1.19 
7453 .23 74156 .65 74298 .85 4051 .69 74C95 .99 
7454 .23 74157 .55 74351 2.25 4052 .69 74C150 5.75 
7460 .23 74159 1.65 74365 .65 4053 .69 74C151 2.25 
7470 .35 74160 .85 74366 .65 4056 2.19 74C154 3.25 
7472 .29 74161 .69 74367 .65 4060 .69 74C157 1.75 
7473 .34 74162 .85 74368 .65 4066 .29 74C160 1.19 
7474 .33 74163 .69 74376 2.20 4068 .39 74C161 .99 
7475 .45 74164 .85 74390 1.75 4089 .19 74C162 1.19 
7476 .35 74165 .85 74393 1.35 4070 .29 74C163 .99 
7480 .59 74166 1.00 74425 3.15 4071 .22 74C164 1.39 
7481 1.10 74167 3.75 74426 .85 4072 .22 74C165 2.00 

,7482 .95 74170 1.65 74490 2.55. 4073 .22 74C173 .79 
4075 .25 74C174 .99 
4076 .59 74C175 .99 
4077 .29 74C192 1.49 

74500 
1 4078 

4081 
4082 

.29 

.22 

.22 

74C193 1.49 
74C195 1.39 
74C200 5.75 

74500 .29 745134 .50 745241 1.49 4085 .79 74C221 1.75 
74502 .29 745135 .89 74S244 1.49 4086 .89 74C240 1.89 
74503 .29 745138 .79 745251 .79 4093 .49 74C244 1.89 
74504 .29 745139 .79 745253 .79 4094 2.49 74C373 1.99 
74505 .29 745140 .55 745257 .79 4098 1.49 74C374 1.99 
74508 .35 745151 .79 745258 .95 4099 1.45 74C901 .39 
74509 .40 74S153 .79 745260 .79 14409 12.95 74C902 .85 
74510 .29 745157 .79 745273 2.39 14410 6.95 74C903 .85 
74911 .35 745158 .95 745274 19.95 14411 9.95 74C905 10.95 
74515 .35 749161 1.29 745275 19.95 14412 6.95 74C906 .79 
74520 .29 745162 1.95 749280 1.95 14419 4.95 74C907 .79 
74S22 .35 745163 1.29 743283 3.29 14433 14.95 74C908 2.00 
74530 .29 749168 3.95 745287 1.69 14490 4.95 74C909 2.75 
74532 .35 749169 3.95 745288 1.69 4502 .95 74C910 9.95 
74537 .69 745174 .79 745289 2.95 4503 .49 74C911 8.95 
74538 .69 745175 .79 745299 2.95 4507 .99 74C912 8.95 
74940 .29 745180 11.95 748301 6.95 4508 1.49 74C914 1.95 
74551 .35 74S181 3.95 745373 1.69 4510 .69 74C915 1.19 
74564 .40 745182 2.95 745374 1.69 4511 .69 74C917 8.95 
74565 .40 74S188 1.95 745381 7.95 4512 .79 74C918 2.75 
74S74 .49 745189 1.95 745387 1.95 4614 .99 74C922 4.49 
74585 .95 749194 1.49 74S399 2.95 4515 1.79 74C923 4.95 
74986 .35 749195 1.49 745412 2.98 4516 .79 74C925 5.95 
74S112 .50 745196 1.49 745470 6.95 4518 .85 74C926 7.95 
74S113 .50 745197 1.49 743471 4.95 4519 .79 74C927 7.95 
745114 .55 745201 6.95 749472 4.95 4520 .79 74C928 7.95 
745124 2.75 749225 7.95 745474 4.95 4521 4.99 80C95 .85 
745132 1.24 745226 3.99 749570 2.95 4522 .79 80C96 .95 
745133 .45 749240 1.49 745571 2.95 4526 .79 30C97 .95 

748673 2.95, 4527 1.95 80C98 1.20 

OPTO -ISOLATORS DATA 
4526 .69 MCA.7 4.25 ADCO800 15.55 
4527 .69 MCA -255 1.69 ADC0804 3.49 
4528 .69 IL -1 1.25 ADC0809 4.49 4533 
4535 

.89 ILA -30 
ILIA -74 

1.25 
3.25 ADC0816 14.95 

4537 
.89 

1.19 H1105 1.25 ADC0817 9.95 
MGT -2 .59 TIL-111 .99 ADC0831 8.95 

LMCT-6 1.29 TIL-113 1.29 LEN1c0800 4.49 

DIFFUSED LEDS 
1-99 100 -up 

JUMBO RED T134 .10 .09 
JUMBO GREEN T1 h .14 .12 
JUMBO YELLOW T114 14 .12 
MOUNTING HOW Tl % .10 .09 
MINI RED T1 .10 .09 
MINI GREEN T1 .18 .15 
MINI YELLOW 71 .18 .15 
RECT RED 2x5mm .25 .22 
REGT GREEN 2x5mm .30 .27 
RECT YELLOW 2x5mm .30 .27 

ACOUISTION 
DAC0806 1.95 
DAC0808 2.95 
DAC1020 8.25 
DAC1021 7.95 
DAC1022 5.95 
MC1408L6 1.95 
MC1408L8 2.95' 

r LED DISPLAYS 
FND-357(359) CC .362" 1.25 
FND-5001503) Cç .5" 1.49 
FND-507(510) CC .5" 1.49 
MAN -72 CA .3" .99 
MAN -74 CC .3" .99 
MAN -8940 CC .8" 1.99 
TIL-313 CC .3" .45 
HP5082-7760 CC .43" 1.29 

HEX DISPLAYS WITH LOGIC 
TIL-311 447 .270" 9.95 
14P5082-7340 447 .290" 7.95 

LJ lLL1W L 

lal 
Fr. FN. MAN HP5082 
500 357 7-760 

HIOH SPEED CMOS 
A new family of high speed CMOS logic featuring 

the speed of low power Schottky (Bns typical gate prop- 
egatmo delayl. combined with the advantages of CMOS: 
very low power consumption, superior noise immunity, 
and improved output drive. 

74HC00 
74HC: Operate at CMOS logic levels and are ideal 

for new, all-CMOS designs. 
74HC00 .59 74HC166 2.95 
74HCO2 .59 74HC174 .99 
74HC04 .59 74HC175 .99 
74HC08 .59 74HC193 1.25 
74HC10 .59 74HC194 1.04 
74HC11 .59 74HC195 1.09 
74HC14 .79 74HC238 1.35 
74HC20 .59 74HC240 1.89 
74HC27 .59 74HC241 1.89 
74HC30 .59 74HC242 1.89 
74HC32 .69 74HC243 1.89 
74HC51 .59 74HC244 1.89 
74HC74 .75 74HC245 1.89 
74HC75 .85 74HC251 .89 
74HC85 .35 74HC257 .85 
74HC86 .69 74HC259 1.39 
74HC93 1.19 74HC273 1.89 
74HC107 .79 74HC299 4.99 
74HC109 .79 74HC367 .99 
74HC112 .79 74HC368 .99 
74HC125 1.19 74HC373 2.29 
74HC132 1.19 74HC374 2.29 
74HC133 .69 74HC390 1.39 
74HC138 .99 74HC393 1.39 
74HC139 .99 74HC4017 1.99 
74HC148 1.19 74HC4020 1.39 
74HC151 .89 74HC4024 1.59 
74HC153 .89 74HC4040 1.39 
74HC154 2.49 74HC4049 .89 
74HC157 .89 74HC4050 .89 
74HC158 .95 74HC4060 1.29 
74HC161 1.15 74HC4075 .69 
74HC163 1.15 741404511 2.39 
74HC164 1.25 74HC4538 2.59 

74HCTOO 
74HCT: Direct. drop -in replacements for LS TTL and 

can be intermixed with 74LS in the same circuit. 
74HCTOO .69 74HCT193 1.39 
74HCT02 .69 74HCT194 1.19 
74HCT04 .69 74HCT195 1.29 
74HCT08 .69 74HCT238 1.49 
74HCT10 .69 74HCT240 2.19 
74HCT11 .69 74HCT241 2.19 
74HCT20 .69 74HCT242 2.19 
74HCT27 .69 74HCT243 2.19 
74HCT30 .69 74HCT244 2.19 
74HCT32 .79 74HCT245 2.19 
74HCT74 .85 74HCT251 1.09 
74HCT75 .95 74HCT257 .99 
74HCT86 .79 74HCT259 1.59 
74HCT138 1.15 74HCT273 2.09 
74HCT139 1.15 74HCT299 5.25 
74HC1151 1.05 74HCT367 1.09 
74HCT154 2.99 74HCT373 2.49 
7414C7157 .99 7414C1374 2.49 
74HCT158 .99 74HCT393 1.59 
74HCT161 1.29 74HCT4017 2.19 
74HCT164 1.39 74HCT4020 1.59 
74HCT166 3.05 74HCT4040 1.59 
74HCT174 1.09 74HCT4060 1.49 

HCT175 1.09 74HCT4538 2.59 

INTERFACE 
8726 1.29 
8128 1.29 
8195 89 
8T96 89 
8197 .59 
8T98 .89 
DM8131 2.95 
DP8304 2.29 
D58833 2.25 
DS8835 1.99 
058836 .99 
DS8837 1.65 

,DS8838 130, 

r 0000 SERIES, 
9304 .95 
9316 1.00 
9328 1.49 
9334 2.50 
9368 3.95 
9401 9.95 
9601 .75 
9602 1.50 
9637 2.95 

06902 1 .95, 

r IC SOCKETS 
1-99 100 

8 PIN ST .11 .10 
14 PIN ST .11 .09 
16 PIN ST .12 .10 
18 PIN ST .15 .13 
20 PIN ST .18 .15 
22 PIN ST .15 .12 
24 PIN ST .20 .15 
28 PIN ST .22 .16 
40 PIN ST .30 .22 
64 PIN ST 1.95 1.49 

ST=SOLDERTAIL 
8 PIN WW .59 .49 

14 PIN WW .69 .52 
16 PIN WW .69 .58 
18 PIN WW .99 .90 
20 PIN WW 1.09 .98 
22 PIN WW 1.39 1.28 
24 PIN WW 1.49 1.35 
28 PIN WW 1.69 1.49 
40 PIN WW 1.99 1.80 

WW=WIR ENWRAP 

CALL FOR VOLUME QUOTES 

INTERSIL 
ICL7106 9.95 
ICL7107 12.95 
ICL7660 2.95 
ICL8038 4.95 
ICM7207A 5.59 
ICM7208 15.95 

ENAR 
X112206 3.75 
XR2207 2.49 
X R2208 1.79 
XR2211 2.95 

L,XR2240 1.95, 

SOUND CHIPS 
76477 3.95 AY3-8910 12.95 
76489 8.95 AY3-8912 12.95 

LS91-263 39.95 MC3340 1.49 
SP1000 39.00' 

TRANSISTORS 
25918 .50 2N3772 1.85 
MPS918 .25 2N3903 .25 
252102 .75 2N3904 .10 
2N2218 .50 2N3906 .10 
252218A .50 2N4122 .95 
2N2219 .50 254123 .25 
252219A .50 2N4249 .25 
2N2222 .25 2N4304 .75 
PN2222 .10 2N4401 .25 

MPS2369 .25 2N4402 .25 
2N2484 .25 2N4403 .25 
2N2905 .50 2N4857 1.00 
2N2907 .25 PN4916 .25 
PN2907 .13 2N5086 .25 
2N3055 .79 PN5129 .25 
3055T .69 PN5139 .25 
2N3393 .30 2N5209 .25 
2N3414 .25 2N6028 .35 
2N3563 .40 2N6043 1.75 
2N3565 .40 2N6045 1.75 
PN3565 .25 MPS -A05 .25 
M PS3638 .25 MPS -A06 .25 
MPS3640 .25 MPS -A13 .40 
PN3643 .25 MPS -A55 .25 
PN3644 .25 MPU-131 .99 
MPS3704 .15 T1P29 .65 
MPS3706 .15 TI P31 .49 

TIP32 .49, 

YOLTABE REGULATORS 
TO -220 CASE PACKAGE 

7805T .49 7905T .59 
7808T .49 79081 59 
7812T .49 7912T .59 
7815T .49 79151 .59 
7824T .49 79241 .69 

TO -3 CASE PACKAGE 
7805K 1.39 7905K 1.49 
7812K 1.39 7912K 1.49 
7815K 1.39 7915K 1.49 
7824K 1.39 7924K 1.49 

TO -92 CASE PACKAGE 
78105 .49 79L05 .69 
78112 .49 79L12 .69 
78L15 .49 79115 .69 

OTHER VOLTAGE REGS 
78M05C 5voh 'hamp TO -220 .29 
LM323K 5voh 3amp T03 4.79 
LM338K Adj. 5amp TO -3 3.95 
78H05K 5voh 5amp TO -3 7.95 
78H12K 12vol5amp T0.3 8.95 
78P05K SvoB 10amp TO -3 14.95 

,UA78940 FAIRCHILD DIP 1.95. 

LINEAR 
LM301 .34 NE570 2.95 
LM301H .79 NE571 2.49 
LM307 .40 NE590 2.50 
LM308 .65 NE592 .98 
LM308H 1.15 LM709 .59 
191309H 1.95 LM710 .75 
LM309K 1.25 LM711 .79 
LM310 1.75 LM723 .49 
LM311 .59 LM723H .55 
LM311H .89 LM733 .98 
LM312H 1.75 LM741 .29 
L111317K 3.49 LM741111-14 .35 
LM317T .95 LM741H .40 
LM318 1.49 LM747 .69 
LM318H 1.59 LM748 .59 
LM319H 1.90 L511014 1.19 
LM319 1.25 LM1303 1.95 
1M320 31ee7900 L911310 1.49 
191322 1.65 MC1330 1.69 
LM323K 4.79 MC1349 1.89 
LM324 .49 MC1350 1.19 
LM329 .65 MC1358 1.69 
LM331 3.95 MC1372 6.95 
LM334 1.19 1911414 1.59 
LM335 1.40 LM1458 .49 
LM336 1.75 LM1488 .49 
LM337T 1.89 LM1489 .49 
LM337K 3.95 LM1496 .85 
LM338K 3.95 1.911558H 3.10 
LM339 .59 LM1800 2.37 
1M340 se07800 1/111812 8.25 
LM348 .89 LM1830 3.50 
L111350K 4.95 LM1871 5.49 
1M3501 4.60 LM1872 5.49 
LM358 .59 LM1877 3.52 
LM359 1.79 LM1889 1.95 
LM376 3.75 L111896 1.75 
191377 1.95 ULN2003 .79 
L11378 2.50 X112206 3.75 
L11379 4.50 LM2877 2.05 
LM380 .89 LM2878 2.25 
LM3805-8 1.10 LM2900 .85 
LM381 1.60 L1112901 1.00 
LM382 1.49 MP02907 1.95 
LM383 1.95 LM2917 1.95 
LM384 1.95 MC3487 2.95 
LM386 .89 LM3900 .49 
191387 1.39 L1113905 1.25 
LM389 1.35 LM3909 .98 
LM390 1.95 L513911 2.25 
LM392 .59 LM3914 2.39 
LM393 .45 LM3915 2.39 
1M394H 4.60 LM3916 2.39 
LM399H 5.00 MC4024 349 
NE531 1.79 MC4044 3.99 
NE555 .29 RC4136 1.25 
NE556 .49 RC4151 395 
NE558 1.29 LM4250 1.75 
NE564 1.95 LM4500 3.25 
LM565 .96 RC4558 .69 
LM566 1.49 LM13600 1.49 
LM567 .79 LM13700 145 

H=TO-5 CAN, K=T0-3; T=10-220 

1 

RCA 
CA3023 2.75 CA3083 .99 
CA3039 1.29 CA3086 .80 
CA3046 .89 CA3089 1.95 
CA3059 2.90 CA3096 1.69 
CA3060 2.90 CA3130E .99 
CA3065 1.29 CA3140E .79 
CA3080 .89 CA3146 1.29 
CA3081 .99 CA3160 1.19 
CA3082 .99 CA3183 .99 

TI 
11494 4.20 75365 1.95 
TL496 1.65 75450 .59 
11497 3.25 75451 .39 
75107 1.49 75452 .39 
75108 1.49 75453 .39 
75110 1.95 75454 .39 
75150 1.95 75477 1.29 
75154 1.95 75491 .79 
75160 4.95 75492 .79 
75188 1.25 75493 .89 
75189 1.25 75494 .89 

BI FET 
TL066 .99 LF347 2.19 
TL071 .69 LF351 .59 
TL072 1.09 LF353 59 
11.074 1.95 1F355 .99 
TLO81 .59 LF356 .99 
11.082 .99 LF357 .99 
TL083 1.19 LF411 129 

1T1084 1.49 LF412 1.99, 
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JDR Microdevices 1224 South Bascom Avenue, 
San Jose, CA 95128 (408)995-5430 

DIODES 
1N751 5.1 VOLT ZENER .25 
1N759 12.0 VOLT ZENER .25 
1N4148 (1N914)SWITCHING 25/1.00 
1N4001 50PN 1A RECT 12/1.00 
1N4004 400PIVRECT 10/1.00 
1N5402 200PIV 3A RECT .25 
KBP02 200PIV 1.5A BRIDGE .45 
KBP04 400PIV 1.5A BRIDGE .55 
K BUBA 50PIV 8A BRIDGE .95 
MDA990-2 100PIV 27A BRIDGE 2.25 
VM48 DIP BRIDGE .35 

611 
KBP/KBU 

VM -48 

_A 

r TRANSISTOR MTG. HOW. 
HEAT SINK TO -220 SCREW ON .35 
HEAT SINK TO -220 CUP ON .35 
HEAT SINK 10.3 SCREW ON .95 
INSULATOR TO -220 10/1.00 
INSULATOR 10.3 10/1.00 
SOCKET TO -3 .39 

SCREW ON CLIP ON 

r 
HARD TO FIND 

"SNAPABLE" HEADERS 
CAN EASILY BE SNAPPED APART TO 

MAKE ANY SIZE HEADER, 
ALL WITH 1" CENTERS 

1,40 STRAIGHT LEAD 
1,40 RIGHT ANGLE 
2x40 STRAIGHT LEAD 
2x40 RIGHT ANGLE 

111111III111111IIIIIII 
1 1 1la:f11,s 

alff1E 
1le:sl1 111 1 

Ma8t&$&tei$®ä 1a8i6ift8 

.99 
1.49 
2.49 
2.99 

r ELECTRONIC SOLDER 
* .025" DIAM. 
* ROSIN CORE 
* 60% TIN 

40% LEAD 
* 1 lb. SPOOL 

x$9.95 

POS 
POS 
POS 

DIP SWITCHES 
85 7 POS 
.90 8 POS 
.90 10 POS 

.95 

.95 
1.29 

r 
SWITCHES 

SPOT 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. 
SPST TOGGLE ON-OFF 
BCD OUT 10 POSITION 6 PIN DIP 

1.25 
1.50 
1.75 

.39 

.39 

.49 
1.95 

SHORTING BLOCKS 

GOLD CONTACTS SPACED AT .1" 
CENTERS IDEAL FOR DISK DRIVES, 
OR ANY .1" HEADER 

`5/$1.00 
ISI, 

hV 

36 PIN CENTRONICS 
IDCEN36 RIBBON CABLE MALE 8.95 
IDCEN36- F RIBBON CABLE FEMALE 7.95 
CEN36 SOLDER CUP MALE 4.95 
CEN36PC RT ANGLE PC MNNTTs MALE 4.95 

.{ IIII111041L41IIIIIIIIIII1111181II 

25 PIN D -SUB 
GENDER 

CHANGERS 

$7.95 

SHIELDED ROUND CABLE 
11 CONDUCTOR 

COLOR CODED 

99C/FOOT 
-- 

D -SUB ACCESSORIES 
STAINLESS STEEL 
WALL PLATE 
SINGLE $1.95 
DOUBLE 51.95 

MOUNTING HARDWARE 
INCLUDES 
2 BOLTS, 
2 NUTS, 
4 WASHERS 
$1.00/PAIR 

CRIMP STYLE 

D -SUB CONNECTORS 

9 PIN MALE SHELL 
9 PIN FEMALE SHELL 

25 PIN MALE SHELL 
25 PIN FEMALE SHELL 

CRIMP PINS MALE 
CRIMP PINS FEMALE 

SHELL 
MALE FEMALE 

CRIMP PINS 

75C 
800 
90C 
95C 

080 
10C 

DIP CONNECTORS 

DESCRIPTION ORDER BY 
CONTACTS 

8 14 16 18 20 22 24 28 40 

HIGH RELIABILITY TOOLED 
ST IC SOCKETS AUGATKKST .82 .79 .89 1.09 1.29 1.39 1.49 1.89 2.49 

HIGH REUABILIT' TOOLED 
WW IC SOCKETS AUGAT, sWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70 5.40 

COMPONENT CARRIES 
(DIP HEADERS) ICCxx .49 .69 .69 .99 .99 .99 .99 1.09 1.49 

RIBBON CABLE 
DIP PLUGS (IDC) 

IDPxx -- .95 .% 

FOR ORDERING INSTRUCTIONS SEE 0 -SUBMINIATURE BELOW 

ICC18 
.6 

IDP14 

1T1 
AUGAT24ST 

0 -SUBMINIATURE 

DESCRIPTION ORDER BY 
CONTACTS 

9 15 26 37 50 

SOLDER CUP 
MALE DBuP .82 .90 1.25 1.80 3.48 
FEMALE DBxsS .95 1.15 1.50 2.35 4.32 

RIGHT ANGLE MALE DBxxPR 1.20 1.49 1.95 2.65 - 
PC SOLDER FEMALE DBxxSR 1.25 1.55 2.00 2.79 - 
WIREWRAP 

MALE DBxOPWW 1.69 2.56 3.89 5.60 - 
FEMALE DBxxSWW 2.78 4.27 6.84 9.95 - 

IDC MALE IDBxxP 2.70 2.95 3.98 5.70 -- 
RIBBON CABLE FEMALE IDBxxS 2.92 3.20 4.33 6.76 - 

HOODS 
METAL MHOODxx 1.25 1.25 1.30 - - 
GREY HOOD. .65 .85 .65 .75 .95 

ORDERING INSTRUCTIONS INSERT THE NUMBER OF CONTACTS IN THE POSITION 
MARKED "xx"OF THE "ORDER Br PART NUMBER LISTED. 

LEXAMPLE A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB15PR. 

HOOD25 

DB37S 

IDB37S 

BYPASS CAPACITOR 
SPECIALS 

CERAMIC DISC 
.011f 50 VOLTS 100:55.00 
.1 pf 12 VOLTS 100/56.50 

MONOLITHIC 
.01jjf 50 VOLTS 100 $10.00 
.1 /7f 50 VOLTS 100/512.50 

r MOLDED RF CHOKES 
1pH .75 22úH 1.00 
3.3 .75 47 1.00 
10 1.00 68 1.00 
15 1.00 100 1.25 
18 1.00 220 1.25 

270 1.25, 

r 
EMI FILTER 

MAJOR MANUFACTURER.. 
LOW COST 
FITS OUR LINE 
CORD LC -HP 

$4.95 

r 
TRANSFORMERS 

FRAME STYLE 
12.6V AC CT 2 AMP 
12.6V AC CT 4 AMP 
12.6V AC CT 8 AMP 
25.2V AC CT 2 AMP 

PLUG CASE STYLE 
9V DC 350ma 

12V DC 350ma 
12V AC 250ma 
12V AC 500ma 
12V AC 1 AMP 
12V AC 2 AMP 

FRAME STYLE 
4. 

5.95 
7.95 

10.95 
7.95 

2.95 
3.95 
3.95 
4.95 
5.95 
6.95 

PLUG STYLE 

RIBBON CABLE 

CONTACTS 

10 
16 
20 
25 
28 
34 

SINGLE COLOR 
1' 

.18 

.28 

.36 

.45 

.46 

.61 

10' 
1.60 
2.50 
3.20 
4.00 
4.10 
5.40 

COLOR CODED 
1' 

.30 

.48 

.60 

.75 

.78 
1.07 

10' 
2.75 
4.40 
5.50 
6.85 
7.15 
9.35 

40 
50 

.72 6.40 1.20 11.00 
.89 7.50 1.50 13.25 

TEXTOOL ZERO INSERTION FORCE 

SOCKETS AND RECEPTACLES 

ZIF SOCKET ZIF RECEPTACLE 

TYPE 
14 16 

CONTACTS 
24 28 40 

ZIF SOCKET 4.95 4.95 5.95 6.95 9.95 
ZIF RECEPTACLE 8.25 8.75 9.75 10.50 12.75 

IDC CONNECTORS 

DESCRIPTION ORDER BY 
CONTACTS 

10 20 28 34 40 50 

SOLDER HEADER IDHx6S .82 1.29 1.68 2.20 2.58 3.24 

RIGHT ANGLE SOLDER HEADER IDHRSR .85 1.35 1.76 2.31 2.72 3.39 
WW HEADER IDHxsW 1.86 2.98 3.84 4.50 5.28 5.63 

RIGHT ANGLE WW HEADER IDHxsWR 2.05 3.28 4.22 4.45 4.80 7.30 

RIBBON 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 IDExx 1.75 2.25 2.65 2.75 3.80 3.95 

FOR ORDERING INSTRUCTIONS SEE D -SUBMINIATURE ABOVE 

.- .: .. 

é>>::>:::; 

®CHDOCCUU 
10534 

IDE50 . 

ALL MERCHANDISE 100% GUARANTEED 

EDBECARD CONNECTORS 

100 PIN SOLDERTAIL 
100 PIN WIREWRAP 
72 PIN SOLDERTAIL 
72 PIN WIREWRAP 
62 PIN SOLDERTAIL 
50 PIN SOLDERTAIL 
44 PIN SOLDERTAIL 
44 PIN WIREWRAP 

S-100 
S-100 
STD 
STD 
IBM PC 
APPLE 
STD 
STD 

.125 

.125 

.100 

.100 

.100 

.100 

.156 

.158 

62 PIN ST 

3.95 
4.95 
6.95 
7.95 
2.95 
2.95 
1.95 
4.95 
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.01yí 50V .14 .1pf 50V 

.04 50V .15 .47 50V 

TANTALUM 
220 35V .40 3.30 
.27 35V .40 4.7 
.33 35V .40 4.7 
.47 351,1 .45 4.7 
.68 35V .45 6.8 
1.0 15V .35 6.8 
1.0 20V .38 10 
1.0 25V .40 10 
1.0 35V .45 10 
2.2 15V .40 10 
2.2 20V .45 10 
2.2 35V .65 22 
2.7 35V .65 22 

6.3.3 15V .50 27 

35V 
10V 
25V 
35V 
15V 
25V 
10V 
15V 
20V 
25V 
35V 
10V 
15V 
15V 

10pí 100V .35 100pí 
12 100V .39 120 
22 100V .39 180 
27 100V .39 220 
30 100V .39 330 
33 100V .39 470 
39 100V .39 510 
47 100V .39 560 
66 100v .39 620 
65 100V .35 680 
68 100v .35 820 
82 100V .35 1000 

ORDER TOLL FREE 800-538-5000 800-662-6279 (CA) 

CAPACITORS 
SILVER MICA ELECTROLYTIC 
±5% TOLERANCE RADIAL 

100V .40 .470 50V .14 .470 
100V .40 1 50V .14 1 

100v .40 2.2 35V .15 4.7 
100V .50 4.7 50V .15 10 
100V .50 10 50V .15 10 
100V .60 47 35V .18 22 
100v .60 100 16V .18 47 
100V .60 100 50V .23 100 
100v .60 220 35V .20 100 
100V .75 470 16V .25 220 
100V .75 470 25V .30 470 
100V .75 1000 16V .60 100C 

2200 16V .70 100C MONOLITHIC 4760 25v 1.45 2200 
18 4700 

.25. 

.65 

.55 

.65 

.85 
.70 
.75 
.65 
.80 
.85 
.90 

1.00 
1.00 
1.35 
2.25 

AXIAL 
50V 
50V 
16V 
16V 
50V 
16v 
50V 
15V 
35V 
25V 
50V 
16V 
35V 
16V 
16V 

.14 

.14 

.14 

.14 

.16 

.14 

.20 

.20 

.25 

.30 

.50 
.60 
.75 
.70 

1.25 

COMPUTER GRADE 
32,0000 25V 2.95 44,00061 30V 3.95 

l Opf 
22 
27 
33 
47 
56 
68 
82 
100 
220 
330 
470 

50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V .05 
50V .05 

CERAMIC DISC 
50V .05 5600 50V 
50V .05 680 50V 
50V .05 820 50V 

.05 .001íf 50V 

.05 .0015 50v 

.05 .0022 50V 

.05 .005 50V 
.05 .01 50V 
05 .02 50V 

.05 .05 50V 

.05 

.05 

.05 
.05 
.05 
.05 
.05 
.07 
.07 
.07 

.1 12V .10 

.1 50V .12. 

PARE WIRE WRAP WIRE 

PRECUT AND STRIPPED 
Note: 1 inch of insulation is stripped on 
each end. 3.5" wire has only 1.5 inch, of 
insulation. 

LENGTH QUANTITY 
(INCHES) 100 500 

2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
8.0 
9.0 
10.0 

1.60 
1.60 
1.65 
1.75 
1.80 
1.85 
1.90 
2.00 
2.30 
2.40 
2.60 
2.70 
2.90 

4.70 
4.70 
5.00 
5.40 
5.75 
6.10 
6.50 
6.85 
7.80 
8.20 
8.95 
9.80 

10.50 

PRECUT ASSORTMENT 
IN ASSORTED COLORS $27.50 

250ea: 2.5", 4.5", 5.0" 
500ea: 3.0", 3.5", 4.0" 

SPOOLS 
100 feet $4.30 250 feat 07.25 
500 feet $13.25 1000 feet $21.95 

Please specify color: 
Blue, Black, Yellow or Red A 

I 
RESISTORS 

'/4 WATT 5% CARBON FILM 
ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 
10 PIECES SAME VAWE 
50 PIECES SAME VAWE 

100 PIECES SAME VAWE 
5,1000 PIECES SAME VAWE 

.05 

.025 

.02 

.0154 

RESISTOR NETWORKS 

SIPs 
10 PIN 9 RESISTOR 

1-24 25 UP 
.69 .45 

8 PIN 7 RESISTOR 
1-24 25 UP 
.59 .38 

DIPs 
14 PIN 7 RESISTOR 

1-24 25 UP 
.99 .73 

16 PIN 8 RESISTOR 
1-24 25 UP 
1.09 .82 

14 PIN 13 RESISTOR 

1-24 25 UP 
.99 .76 

16 PIN 15 RESISTOR 
1-24 25 UP 
1.09 .85 

I?{1-3tí 

#i }1 

I l 1 1 

lbbddr I1b 

E W8 

AVAILABLE VALUES: We 220, 330, 470, 
680, 1K, 22K, 3.3K. 4.7K, 6.8K, 10K, 22K, 
33K, 47K, 100K 

16 PIN 14 UNE TERMINATOR 
AVAILABLE IN ONLY 

180/390, 220/270, 220/330 

1Q4 25UP r9--, 

1.49 1.05 

F 
r 

MUFFIN FANS 
MADE BY JDR S SIZE CFM VOLTS PRICE 
MASUSHITA MUFFIN -DC 3.'8"sa x 1.25" 16 12 VDC 016.95 ROTRON MUFFIN ROTRON 3.'5"w x1.643 34 115 AC $14.95 
ETRI MUFFIN 3 3.E3"sa x 1.00" 32 115 AC $12.95 
ETRI MUFFIN -4 4.A",a x 1.52' 55 115 AC $14.95 TORIN MUFFIN 230 4.:0"sa x 1.50' 60 230 AC $4.95 

TWO LEVEL WIRE WRAP SOCKETS 
THESE SOCKETS HAVE .50- LEADS, JUST ALITTLE BIT SHORTER 
THAN THE 3 LEVEL WIRE WRAP SOCKETS WTH .6" LEADS 

II. 

8 PIN WW -2 
14 PIN WW.2 
16 PIN WW -2 
20 PIN WW -2 
22 PIN WW -2 
24 PIN WW -2 
28 PIN WW -2 

1-99 100 -UP 
.40 .35 
.45 .39 
.45 .39 
.75 .59 
.50 .39 
.69 .75 
.89 .75 

1'191f 7hr-r' 

GV.V.ihd 

WIRE WRAP PROTOTYPE CARDS 
FR -4 EPDXY GLASS LAMINATE 

WITH GOLD-PLATED EDGE -CARD FINGERS 

IBM 
BOTH CARDS HAVE SILK SCREENED LEGENDS 

AND INCLUDES MOUNTING BRACKET 
IBM-PRl WITH 5V AND GROUND PLANE . . 927.95 
IBM- PR2 AS ABOVE WITH DECODING LAYOUT $29.95 

S-100 
P100-1 BARE - NO FOIL PADS $15.15 
P100-2 HORIZONTAL BUS 921.80 
P100-3 VERTICAL BUS $21.80 
P100-4 SINGLE FOIL PADS PER HOLE 522.75 

APPLE 
P500-1 BARE - NO FOIL PADS $15.15 
P500-3 HORIZONTAL BUS $22.75 
P500-4 SINGLE FOIL PADS PER HOLE 521.80 
7060-45 FOR APPLE Ile AUX SLOT $30.00 

GENERAL PURPOSE 
22/44 PIN EDGE -CARD (.156" SPACING) 

P441-1 4.5" x 6.0" BARE - NO FOIL PADS $9.45 
P441-3 4.5" x 6.0" VERTICAL BUS $13.95 
P441-4 4.5" x 6.0" SINGLE FOIL PADS $14.20 
P442-1 4.5" x 9.0" BARE - NO FOIL PADS $10.40 
P442-3 4.5" x 9.0" VERTICAL BUS 014.20 
P442-4 4.5" x 9.0" SINGLE FOIL PADS 913.50 

36/72 PIN EDGE -CARD (.1" SPACING) 
P721-1 4.5" x 6.0" BARE - NO FOIL PADS 59.45 
P721-3 4.5" x 6.0" VERTICAL BUS $13.25 
P721-4 4.5" 0 6.0" SINGLE FOIL PADS 514.20 
P722-1 4.5" x 9.0" BARE - NO FOIL PADS .. $10.40 
P722-3 4.5" x 9.0" VERTICAL BUS 014.20 
P722-4 4.5" x 9.0" SINGLE FOIL PADS $15.15 

NO EDGE -CARD FINGERS 
P25045 2.5" x 4.5" BARE - NO FOIL PADS $2.40 
P45x65 4.5" x 6.5" BARE - NO FOIL PADS $4.70 
P45x85 4.5" x 8.5" BARE - NO FOIL PADS 56.20' 
P45x17 4.5" x 17.0" BARE - NO FOIL PADS . 511.35 

'P85x170 8.5" x 17.0" BARE . NO FOIL PADS ... 518.95 

IBM -PR 

IBM -PR 

WEI 
P500-3 

CALL FOR VOLUME QUOTES 

1-24 
1.49 

TRIMMER POTENTIOMETERS 
SINGLE TURNS 

2PRxx 
1-24 25 UP 

99 .85 

15 TURN 
89PRxx 

25 UP 
1.28 

SINGLE TURN 
91ARxx 

1-24 25 UP 
99 .88 

AVAILABLE VALUES: 100, 500, 1K. 5K, 
10K, 20K, 50K, 100K, 1 MEG. 
ORDERING INSTRUCTIONS: INSERT 
RESISTANCE VALUE IN PLACE OF "ix 
EXAMPLE: A 500 OHM 89 SERIES POTEN- 
TIOMETER WOULD BE 89PR500 

' ."p 

r 
THUMBWHEEL POTS 

THUMBXx 
1-24 25UP 

49 .45 

AVAILABLE VALUES: 1K, 2.5K, 5K, 10K, 
25K, 50K. 100K, 250K, 500K. 
ORDERING INSTRUCTIONS: SEE TRIMMER 
POTENTIOMETERS ABOVE 

IC EXTRACTION TOOL 
ONE PIECE METAL CONSTRUCTION 

EXTRACTS 8-24 PIN DEVICES 

$1.49 

OK INDUSTRIES 
EX -2 IC EXTRACTION TOOL 
EXTRACTS 24-40 PIN DEVICES 
HEAVY DUTY METAL CONSTRUCTION 
GROUND LUGS FOR MOS EXTRACTIONS 
EASY ONE HAND OPERATION $12.74 

IC INSERTION TOOLS 
INS -1416 for 14-16 pin IC's $5.15 
MOS-1416 for 14-16 pin IC', $10.92 
MOS-2428 for 24-28 pin IC's 510.92 
MOS-40 for 40 pin IC's $12.43 
MOS series insertion tools have metal constuction 
and include grounding lug for CMOS appications. 

BW -630 WIRE WRAP GUN 
- BATTERY POWERED -USES 2 NI -CAD 

C CELLS(NOT INCLUDED) 
POSITIVE INDEXING 

ANTI-OVERWRAP DEVICE $41.55 
WSU-30 WIRE WRAP TOOLS 
WRAPS. STRIPS. AND UNWRAPS 
WSU-30M WRAPS AN EXTRA TURN OF 
INSULATION 

WSU-30 S8.84/WSU-30M $10.14 
WIRE WRAP TERMINALS 

WWT-1 SLOTTED 25/07.06 
WWT-2 SINGLE SIDED 25/54.25 
WWT-3 IC SOCKET 25/07.06 
WWT-4 DOUBLE SIDED 25/2.80 
INS -1 INSERTION TOOL $3.64 

WIRE DISPENSER 
WITH 50' ROLL OF WIRE 
BUILT IN PLUNGER CUTS WIRE 
BUILT IN STRIPPER STRIPES 1" 
REFILLABLE 

INS -1416 

IN 5-2428 

BW 630 

"AL 

WSU-30 30M 

WD -30 $6.50 WD-30TRI $9.50 -n oniT 
Specify Blue, white, With 50' of each: 

Yellow or Red Red, Blue and White 

SOCKET -WRAP I.D TM 

SUPS OVER WIRE WRAP PINS 
IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 
CAN WRITE ON PLASTIC; SUCH AS IC S 

PINS PARTS PCK. OF PRICE 
8 IDWRAP 08 10 1.95 

14 IDWRAP 14 10 1.95 
16 IDWRAP 16 10 1.95 
18 IDWRAP 18 5 1.95 
20 IDWRAP 20 5 1.95 
22 IDWRAP 22 5 1.95 
24 IDWRAP 24 5 1.95 
28 IDWRAP28 5 1.95 
40 IDWRAP 40 5 1.95 

PLEASE ORDER BY NUMBER OF 
PACKAGES (PCK. OF) 

.1 

T ó 
n 

s t 
. 

H 
-. 
+. 
.n 
6- e 
li 

ID WRAP 24 
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C CELLS 
D CELLS 

,9 VOLT 

JDR I\/hctodevices 1224 South Bascom Avenue, 
San Jose, CA 95128 (408)995-5430 

rLITHIUM BATTERY 
AS USED IN CLOCK CIRCUITS 

3 VOLT BATTERY 53.95 
BATTERY HOLDER $1.494 

r 
RELAYS 

VOLTAGE CONTACTS FITS PRICE 

5 VDC SPST REED DIP 3.95 

12 VDC OPOT 2 AMP DIP 3.95 

6 VDC 6PDT 3 AMP RELAY SOC 

12 VDC 4PDT 3 AMP RELAY SOC 

24 VDC DPDT 3AMP RELAY SOC 

48 VDC 4PDT 3 AMP RELAY SOC 
120 VAC 

L. 
4PDT 3 AMP RELAY SOC 

2.95 
3.95 
3.95 
3.95 
3.95 

6E NICKEL -CADMIUM 
RECHARBABLE BATTERIES 
NI -CAD CHARGER PACKAGE 

PRICE INCLUDES CHARGER (WALL PLUG), 
BATTERIES, & MODULAR BATTERY HOLDER 

AAA CELLS QTY. 2 511.71 
AA CELLS QTY. 2 $11.71 
C CELLS QTY. 2 513.21 
D CELLS QTY. 2 913.21 
9 VOLT QTY. 1 513.21 

BATTERIES ONLY 
AAA CELLS PKG. 2 
AA CELLS PKG. 1 

PKG. 1 

PKG. I 
PKG.1 

$6.07 pr. 
53.03 ea. 
$3.78 ea. 
$3.78 ea. 
57.57 ea. 

SWITCHING POWER SUPPLIES 

PS -IBM $99.95 
* FOR IBM PC -XT COMPATIBLE 
* 130 WATTS 

+5V @ 15A, +12V @ 4.2A 
-5V @ .5A. -12V @ .5A 

* ONE YEAR WARRANTY 

PS -IBM -150 $129.95 
FOR IBM PC -XT COMPATIBLE 
+12@5.2A, +5@16A 

*-12 @ .5A. -5 @ .5A 
ONE YEAR WARRANTY 

PS -100 $89.95 
* 100 WATTS 

SWITCH ON REAR 
FOR USE IN OTHER IBM 
TYPE MACHINES 
90 DAY WARRANTY 

PS -130 
130 WATTS 
SWITCH ON REAR 

* FOR USE IN OTHER IBM 
TYPE MACHINES 
90 DAY WARRANTY 

599.95 

PS -A $49.95 
USE TO POWER APPLE TYPE 
SYSTEMS 
+5V @ 4A, +12V @ 2.5A 
-5V @ .5A, -12v @ .5A 
APPLE POWER CONNECTOR 

PS -3 $39.95 
AS USED IN APPLE III 

+5V@4A, +12V@2.5A 
-5V @ .25A, -12V @ .30A, 

* 15.5" x 4.5" x 2.0", .884 LBS. 

PS-ASTEC $19.95 
CAN POWER TWO 5'/." FDOS 
+5V @ 2.5A, +12V @ 2A 
-12V @ .1A 

* +5V @ 5A IF +12V IS NOT USED 
6.3" x4.0" x1.9",1 LB. 

PS-TDK $29.95 
+5V @ 4A, +12V @ 2A 
+12V@2.8A,-12V@ .30A 
6.2" x 7.4" x 1.7", 1.6 LBS. 

ore 
PPS PLUG $9.95 

SPACE SAVING DESIGN - 

POWER SUPPLY HOUSED IN 
PLUG STYLE CASE 

* +5V @ 600ma 
+12V @ 200ma 
-12V @ 200ma 

*5.5" x2.5" x 2.0", 2.0 LBS. ' UL APPROVED 

r RF MODULATOR 
ASTEC MODEL UM1082 

PRESET TO CHANNEL 3 
* USE TO BUILD TV-COMPUTER 

INTERFACE 
+5 VOLT OPERATION 

$6.95 AUDIO 

-5Y- Js 
vIDEO 

SIN FOOT LINE CORDS 

LC -2 2 CONDUCTOR 
LC -3 3 CONDUCTOR 
LC -HP 3 CONDUCTOR WITH 

STANDARD FEMALE SOCKET 1.49 
LC -CIR CIGARETTE LIGHTER PLUG 2.95 

LC HP 
4 

.39 

.99 

NEW BOOKS BY STEVE CIARCIA 7 

BUILD YOUR OWN Z80 COMPUTER 519.95 
CIRCUIT CELLAR VOLUMN 1 517.95 
CIRCUIT CELLAR VOLUMN 2 518.95 
CIRCUIT CELLAR VOLUMN 3 518.95 

...CIRCUIT CELLAR VOLUMN 4 518.95. 

MICROCOMPUTER HARDWARE 

HANDBOOK FROM ELCOMP $14.95 
OVER 800 PAGES OF MANUFACTURER'S DATA SHEETS ON 

THE MOST COMMONLY USED ICs 

m - 74. 74LS & 74E CPU'S -6800. 6500, Z80. 
, CMOS 8080. 8085 8. 8086 8 

Voltage Regulators MPU Support & Interface. 
Memory -RAM, ROM. EPROM 6800. 6500, Z80, 8200. etc. 

DATABASE EPROM ERASER $34.95 
ERASES 2 EPROMS IN 10 MINUTES 
LOW COST 
COMPACT - NO DRAWER 
SLIDE EPROMS INTO CASE 
THIN METAL SHUTTER 
PREVENTS UV LIGHT 
FROM ESCAPING 

r 
EPROM ERASERS 

Model Timer Capacity Intensity 
(uW/CnV) 

Unit 
Price 

PE -14 
PE -14T 
PE -247 

NO 
VES 
YES 

PL -265T YES 
12 
30 

8,000 
8,000 
9,600 
9,600 

583.00 
$119.00 
$175.00 
$255.00 

J 

rMICRO CHART® 
INSTANT DATA 

CARDS 

0.111 
CLEAR AND CONCISE DATA ON MIUHur,..-- 
CESSORS, ELECTRONICS, PROGRAMMING 
AND MORE 
SOLID PLASTIC. LASTS A UFETIME 
PLANNED FOR INSTANT ACCESS TO DATA 
TWO COMPREHENSIVE 81/2 x 11" SIDES 
ATTRACTIVE TWO COLOR SHARP PRINTING 
CLEARS WORKSPACE OF BOOKS AND MANUALS 
NOTE: MPU CARDS COVER FULL INST. SET 
(DESCR.. HEX. CYCLE, FLAG). DISASSEMBLY. 
ASCII. HEX/DEC. INTERRUPT STRUC.. PINOUT, 
DIAGRAMS, NOTES AND MORE 

MC -8086 
MC -Z80 
MC -6502 
MC -8085 
MC -8048 
MC -CL 

MC.IBAS 

MC.7400 

MC.COMP 

MC -WS 

MC -STAT 

MC-ALG 

AVAILABLE TITLES 
8086 AND 8088 MPU. 
Z80 MPU 
6502 (65xx)MPUe 
8080A AND 8085A MPUe 
8048 SINGLE CHIP MPU FAMILY 
"C" LANGUAGE - 
COMPREHENSIVE REFERENCE 
FOR PROS AND BEGINNERS 
FAST AND EASY INTRO TO BASIC 
PROGRAMMING 
PINOUTS AND FUNCTIONS OF 
VIRTUALLY ALL 54/7400 TTL IN 
NEW COMPACT TABLE FORMAT 
(REG. H. L. LS. S) 
BASIC OPERATION OF DIODES. 
TRANSISTORS, THYRISTORS. 
OP -AMPS AND MUCH MORE 
WORDSTAR/MAILMERGE 
REFERENCE - TWICE THE INFO OF 
KEYBOARD OVERLAYS 
HOW TO GENERALIZE FROM SMALL 
SAMPLES - FOR Q/C. TESTING, 
RESEARCH. POLLING, ETC. 
ALGORITHMS (PROGRAMS) IN 
BASIC FOR SORTING, SEARCHING 
PLOTTING. ETC. 

IC MASTER $79.95 
THE INDUSTRY STANDARD 

A COMPLETE LISTING OF CURRENTLY MANUFAC- 
TURED INTEGRATED CIRCUITS FROM OVER 225 
MANUFACTURES. IT INCLUDES A PART NUMBER 
INDEX. AN ALTERNATIVE SOURCE GUIDE AS WELL 
AS SPECIFICATION AND APPLICATION NOTES ON 

'THOUSANDS OF DEVICES. 

NATIONAL SEMICONDUCTOR n 
DATABOOKS 

CMOS DATABOOK $9.95 
LOGIC DATABOOK (2 VOL SET) $24.95 
VOLTAGE REGULATOR DATABOOK $7.95 
TRANSISTOR DATABOOK $7.954 

BEST SELLING BOOKS 
OSBORNE 

APPLE II USERS GUIDE $18.95 
CRT CONTROLLER HANDBOOK 59.95 
MS DOS USERS GUIDE $16.95 
68000 ASM. PROGRAMMING 519.95 
THE 8086 BOOK 618.95 
UNDERSTANDING DBASE II 522.95 

SYBEX 
UPROCESSOR INTERFACING TECH. $19.95 
THE MS DOS HANDBOOK $16.95 
THE RS232 SOLUTION 516.95 
Z80 APPLICATIONS $17.95 
PROGRAMMING THE 8086/8088 $15.95 

WISH SOLDERLESS BREADBOARDS 

PART 
NUMBER DIMENSIONS DISTRIBUTION 

STRIP(S) 
TIE 

POINTS 
TERMINAL 

STRIP(S) 
TIE 

POINTS 
BINDING 

POSTS 
PRICE 

WBU-D .38 x 6.50" 1 100 -- -- --- 2.95 

WBU-T 1.38 x 6.50" -- -- 1 630 --- 6.95 

WBU-204-3 3.94 x 8.45" 1 100 2 1260 2 17.95 

WBU-204 5.13 x 8.45" 4 400 2 1260 3 24.95 

WBU-206 6.88 x 9.06" 5 500 3 1890 4 29.95 

WBU-208 8.25 x 9.46" 7 700 4 2520 4 39.95 
6. 
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ORDER TOLL FREE 800-538-5000 800-662-6279 (CA) 

gtt PRINTER BUFFERS 
FREES COMPUTER FOR OTHER TASKS WHILE 
PRINTING LONG DOCUMENTS. 
STANDALONE DESIGN - WORKS WITH ANY 
COMPUTER OR PRINTER. 
ALL MODELS FEATURE PRINT PAUSE, 
MEMORY CHECK AND 
GRAPHICS CAPABILITY. 

SP120P PARALLEL $139.95 
64K UPGRADABLE TO 256K 
LED INDICATOR SHOWS VOLUME OF DATA IN 
BUFFER 

SP120S RS232 SERIAL $159.95 
64K UPGRADABLE TO 512K 
SIX SELECTABLE BAUD RATES FROM 
600B - 19,200B 

SP110 PARALLEL 5249.95 
64K UPGRADABLE TO 256K 
SPOOLS OUTPUT OF UP 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 

e 3 -WAY SWITCH BORES 
* SERIAL OR PARALLEL 
* CONNECTE 3 PRINTERS TO 1 

COMPUTER OR 3 COMPUTERS 
TO 1 PRINTER 

* ALL UNES SWITCHED 
* HIGH QUALITY ROTARY SWITCH 

MOUNTED ON PCB 
* GOLD CONTACTS 
* STURDY METAL ENCLOSURE 

SWITCH -3P ZENTRONICS PARALLEL 99.95 
SWITCH -3S RS232 PARALLEL 99.95, 

IBM 
PRINTER 

CABLE 
* DB25 TO 

CENTRONICS 
* SHIELDED 

CABLE 

NASHUA DISKETTE SPECIALS 
51/4" SOFT SECTOR 

DS/DD WITH HUB RINGS 

$9.90 89Cea 79Cea 
BON OF 10 BULK QTY 50 BULK QTY 250 

NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST 
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES 

TESTED, SEE "COMPARING FLOPPY DISKS", BYTE 9-84. J 

N-MD2D 
N-MD2F 
N-MD2H 

N-FD1 
N-FD20 

N-3.5SS 

V-MD10 
V-MD2D 

wV-MD110D 

DISKETTES 
NASHUA 51/4" 

DS/DD SOFT SECTOR $9.90 
DS/QUAD SOFT SECTOR $34.95 
DS/HIGH DENSITY FOR AT 549.95 

NASHUA 8" 
SS/DD SOFT SECTOR 527.95 
DS/DD SOFT SECTOR 534.95 

NASHUA 3.5" 
3 5" SS/DD FOR MACINTOSH 532.95 
VERBATIM 51/4" 
SS/DD SOFT SECTOR 
DS/DD SOFT SECTOR 
SS/DD 10 SECTOR HARD 

$23.95 
$29.95 
S23.95J 

IBM-PC 
IBM AT 
APPLE II 
APPLE Ile 
MULTIBUS 

$45.00 
$68.00 
$45.00 
$45.00 
$86.00 

POWER STRIPS 
Ill APPROVED 
15A CIRCUIT BREAKER 

$12.95 

J 

JOYSTICKS 

$7.95 

DISKETTE FILE 

$8.95 

FLOPPY DISK DRIVES 
TEAC 

FD -55B S, HEIGHT OS/DD $89.95 
FD -55F 'h HEIGHT DS/QUAD $99.95 

SHUGART 
,-.k.w,.......,.<.wA._:_ 

SA460 51/4" (80 TRACK) DS/QUAD $199.95 "e-'" 
TEACH/SIB 

TANDON 
TM1 00-2 5'/." (FOR IBM) DS/ DD 

MPI 
MPI-B52 51/4" (FOR IBM) DS OD 

$99.95 

$89.95 

SIEMENS 8" DISK DRIVES 
F0100-8 SS/DD SA801 EQUIV $119.00 * '' 
FD200-8 DS/DD SA851 EQUIV $159.00 

JFORMAT-2 SOFTWARE $49.95 TANDON TM100 2 

SUPPORT FOR QUAD DENSITY DRIVES FROM TALL TREE SYSTEMS 

CAB -APPLE 

CAB -1 FH5 

CAB-2SV5 

DISK DRIVE CABINETS 

51/4" DRIVE ENCLOSURES 
APPLE TYPE DRIVE CABINET 
WITHOUT POWER SUPPLY 
FULL HEIGHT 51/4" BEIGE DRIVE CABINET 
WITH POWER SUPPLY 
DUAL SLIMUNE 51/4" CABINET 
WITH POWER SUPPLY - VERTICAL MOUNT 

$24.95 

$69.95 

$49.95 

8 INCH DRIVE ENCLO9URES BY jffl 
CAB-2SV8 DUAL SUMUNE 8" DRIVE CABINET $209.95 

WITH POWER SUPPLY - VERTICAL MOUNT 
CAB-2FH8 DUAL FULL HEIGHT 3" DRIVE CABINET 

WITH POWER SUPPLY - HORIZONTAL 

CAB -1 FH5 

$219.95 

CAB 2SV5 CAB-2FH8 J 

IBM STYLE COMPUTER CASE 
ATTRACTIVE STEEL CASE, WITH HINGED LID, FITS 
POPULAR PC/XT COMPATIBLE MOTHER -BOARDS. 

SWITCH CUT-OUT ON SIDE FOR PC/ XT STYLE 
POWER SUPPLY 
CUT-OUT FOR 8 EXPANSION SLOTS 
ALL HARD WARE INCLUDED 

ONLY 
$59.95 

KEYBOARD -AP 

'REPLACEMENT FOR 
APPLE II KEYBOARD 
CAPS LOCK KEY 
AUTO -REPEAT 
ONE KEY ENTRY OF BASIC 
OR CPM COMMANDS 

$49.95 

I 
IBM COMPATIBLE KEYBOARDS 

OKM-2000 $79.95 
FULLY IBM COMPATIBLE 
83 KEY WITH CAPACI- 
TANCE TYPE SWITCHES 
LED STATUS INDICATORS 
FOR CAPS, NUMBER LOCK 
AUDIBLE CLICK 

KB -5151 $99.95 
ENHANCED IBM 
COMPATIBLE 
SEPARATE CURSOR AND 
NUMERIC KEYPADS 
CAPS LOCK & NUMBER 
LOCK INDICATORS 
IMPROVED KEYBOARD LAYOUT 

. . . L:. 

.t4sJF4'V' 
L:11S/:J..J 

rCASE WITH KEYBOARD $79.95 
FOR APPLE MOTHER -BOARD MODEL KB -1000 

USER DEFINED 
FUNCTION KEYS 
NUMERIC KEYPAD WITH 
CURSOR CONTROL 
CAPS LOCK 
AUTO -REPEAT 

ONLY $79.95 
Mr. 

I 

6, 

HIGH QUALITY TEST EQUIPMENT FROM JDR INSTRUMENTS 
20 MHz DUAL TRACE 

OSCILLOSCOPE 

MODEL 2000 

$389.00 
BAND WIDTH - DC: TO 20 MHz (-3db) 

AC: 10 Hz TO 20MHZ (-3db) 
SWEEP TIME - .2 pSEC TO .5 SEC/DIV 
ON 20 RANGES 
COMPLETE MANUAL AND HIGH QUALITY 
HOOK -ON PROBES INCLUDED 
INPUT IMPEDANCE, 1 MEG OHM 
TV VIDEO SYNC FILTER 
X, Y AND Z AXIS OPERATION 
110/220 VOLT OPERATION 
COMPONENT TESTER 
LP CONSUMPTION - 19 WATTS 
BUILT-IN CALIBRATOR 
AUTOMATIC OR TRIGGERED TIMEBASE 

35 MHz DUAL TRACE 
OSCILLOSCOPE 

?111.1 

s u12i 
MODEL 3500 

$549.00 
BARD WIDTH - DC: TO 35 MHz (-3db) 

AC: 10 H. TO 35MHZ (-3db) SWEEP TIME - .2 pSEC TO .5 SEC/DIV 
ON 21 RANGES 
DELAYED TRIGGER -100 mSEC TO 1 pSEC WITH INTENSIFIED AND DELAYED MODES 
COMPLETE MANUAL AND 1X -10X COMPENSATED 
HOCK-ON PROBES INCLUDED 
VARIABLE HOLD OFF FOR 
VIEWING COMPLEX WAVES 
TV VIDEO SYNC FILTER 
TRIGGERING OF CH -A. CH -B, ALTERNATING. 
LINE OR EXTERNAL 
X -Y AND Z AXIS OPERATION 

DIGITAL MULTIMETER PEN 

MODEL 
DPM-1000 

$49.95 
AUTO RANGING, POLARITY AND DECIMAL 

LARGE 3.5" DISPLAY 
DATA HOLD SWITCH FREEZES READING 
FAST, AUDIBLE CONTINUITY TEST 
LOW BATTERY INDICATOR 
OVERLOAD PROTECTION 
ONLY 14x6'N 
DC VOLTS 1mV-50GV 
AC VOLTS 1mV-5001/ 
.1 OHM - 2 MEG OHM 

* WEIGHS ONLY 2.3 OUNCES 
* LOW PARTS COUNT -CUSTOM BO PIN LSI INSURES 

RELIABILITY 
INCLUDES MANUAL_ BATTERIES, HARD CASE. AND 
ALLIGATOR CLIP 

1 
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ORDER TOLL FREE 800-538-5000 800-662-6279 (CA) 
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IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTIFUNCTION CARD $129.95 
ALL THE FEATURES OF ASTS 6 PACK PLUS AT HALF THE PRICE 

0-348K RAM 
SERIAL PORT 
PARALLEL PORT 
GAME PORT 

* SOFTWARE INCLUDED 

PRINTER CABLE $9.95 64K RAM UPGRADE 9/57.11 

COLOR GRAPHICS ADAPTOR $99.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

4 VIDEO INTERFACES: ROB, 
COMPOSITE COLOR, HI-RES 
COMPATIBLE MONOCHROME, 
CONNECTOR FOR RF MODULATOR 

* COLOR GRAPHICS MODE: 320 x 200 
MONO GRAPHICS MODE: 640 x 200 

* LIGHT PEN INTERFACE 

MONOCHROME GRAPHICS CARD $129.95 
FULLY COMPATIBLE WITH IBM MONOCHROME ADAPTOR AND 

HERCULES GRAPHICS CARD 

* LOTUS COMPATIBLE 
TEXT MODE: 80 x 25 
GRAPHICS MODE: 720 x 348 
PARALLEL PRINTER INTERFACE 
OPTIONAL SERIAL PORT! 

FLOPPY DISK DRIVE ADAPTOR $59.95 

INTERFACES UP TO FOUR STANDARD 
FDD. TO IBM PC OR COMPATIBLES 
INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

1200 BAUD INTERNAL MODEM FOR IBM 
INCLUDES PC TALK III COMMUNICATIONS SOFTWARE 

HAYES COMPATIBLE 
AUTO DIAL/AUTO ANSWER 
AUTO RE -DIAL ON BUSY 
OPTIONAL SERIAL PORT 
ONE YEAR WARRANTY 

EASYDATA-12B $195 

300 BAUD MODEM FOR APPLE OR IBM 
LOSE - e CSPECIALT 

'p` 
.7 -cl: zfr..:,; NOW ONLY. -:.,92, 

9.95 
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 

CABLE FOR APPLE Ilc $14.95 J 

100 CPS ESPRIT PRINTER 

BEST 

BARGAIN 

$149.95 
9 x 9 DOT MATRIX * 80 COLUMN 
100 CPS - BIDIRECTIONAL * PARALLEL AND SERIAL INTERFACES 
FRICTION AND TRACTOR FEED 8 CHARACTER SETS AND GRAPHICS 
PROPORTIONAL SPACING 

CABLE TO IBM PC $9.95 
REPLACEMENT RIBBON CARTRIDGE SZ -44 $11.95 

TEAC DISK DRIVES FOR IBM PCS 

,FD -55B OS/DD $89.95 

1 

FD -55F DSiDuIID $99.95, 

UNBELIEVABLE MONITOR DEALS 

TAXAN 
ROB VISION III 

MODEL 415 
18 MHz BAND WIDTH 
640 x 262 PIXEL RESOLUTION 
16 COLORS WITH INTENSITY 
CONTROL 
12 BLACK MATRIX 
IBM AND LOTUS COMPATIBLE 

CABLE FOR IBM $15.05 

SAKATA 
COMPOSITE COLOR 

MODEL SC -100 
TOP RATED FOR APPLE 
13" COMPOSITE VIDEO 
RESOLUTION: 280H x 300V 
INTERNAL AUDIO AMPLIFIER 
ONE YEAR WARRANTY 

SAMWOO 
MONOCHROME 
MODEL DM -216B 

PERFECT COSMETIC MATCH 
FOR IBM PC 
IBM COMPATIBLE TTL INPUT 
12" NON -GLARE SCREEN 
P39 GREEN PHOSPHOR 
HI-RES 22 MHz BAND WIDTH 

$299.95 $169.95 $99.95 
MONITOR STAND 
TILTS AND SWIVELS 

$12.95 

APPLE COMPATIBLE 
INTERFACE CARDS 

EPROM PROGRAMMER $79.95 

MODEL 
RP525 

DUPLICATE OR BURN ANY 
STANDARD 27xx SERIES EPROM 
EASY TO USE MENU -DRIVEN 
SOFTWARE INCLUDED 
MENU SELECTION FOR 2716, 2732. 
2732A. 2764 & 27128 
HIGH SPEED WRITE ALGORITHM 
LED INDICATORS FOR ACTIVITY 
NO EXTERNAL POWER SUPPLY 
REQUIRED 
ONE YEAR WARRANTY 

18K RAMCARD $39.95 
FULL TWO YEAR WARRANTY 
EXPAND YOUR 48K APPLE TO 64K 
USE IN PLACE OF APPLE 
LANGUAGE CARD 

BARE PC CURD W/ INSTRUCTIONS i8.85 

IC TEST CARD $99.95 
QUICKLY TESTS MANY COMMON 
ICs 
DISPLAYS PASS OR FAIL 
ONE YEAR WARRANTY 
TESTS: 4000 SERIES CMOS 

74HC SERIES CMOS 
7400; 74LS, 74L 74H, 74S, 
SOME PROMS AND RAMS 

DISK DRIVES 

FOR APPLE COMPUTERS 

ee21(1.:1 
'h HEIGHT -ALPS MECHANISM 

100% APPLE COMPATIBLE 
FULL 1 YEAR WARRANTY 

r 

BAL -525 
$99.95 

BAL -500 
$129.95 

TEAC MECHANISM- DIRECT DRIVE 
100% APPLE COMPATIBLE 
FULL 1 YEAR WARRANTY 

AP -135 
$129.95 

FULL HT. SHUGART MECHANISM 
DIRECT REPLACEMENT FOR APPLE 
DISK II 
SIX MONTH WARRANTY 

APPLE 
OR 

AD -3C 
$139.95 

1001: APPLE Ilc COMPATIBLE, 
READY TO PLUG IN W SHIELDED 
CABLE & MOLDED 19 PIN CONNECTOR 
FAST, RELIABLE SLIMLINE 
DIRECT DRIVE 
SIX MONTH WARRANTY 

FOR 
MACINTOSH 

MAC 535 
$299.95 

3.5" ADD-ON DISK DRIVE 
100% MACINTOSH COMPATIBLE 
SINGLE SIDED 400K BYTE STORAGE 
HIGH RELIABILITY DRIVE FEATURES 
AUTO -EJECT MECHANISM 
FULL ONE YEAR WARRANTY 

DISK DRIVE ACCESSORIES 
DISK CONTROLLER CARD 349.95 
APPLE Ilc ADAPTOR CABLE $19.95 

CONVERTS DRIVES FOR APPLE II AND He TO MATE 
WITH APPLE Ilc 

rCOMREN CR -1000 DUAL SLIMLINE DISK DRIVE $189.95 
FOR APPLE COMPUTERS 

SPACE SAVING DESIGN CLOSE-OUT SPECIAL 
STACK BETWEEN COMPUTER AND MONITOR WHILE SUPPLY LASTS 

QUIET, RELIABLE '/z HEIGHT DRIVES 
TOTAL STORAGE CAPACITY: 286K BYTES 

AUTO -EJECT MECHANISM 
* SHIELDED CABLE INCLUDED 

INCLUDES CONTROLLER AND DOS 3.3 WITH DISK UTILITIES 

CALL FOR VOLUME QUOTES ©COPYRIGHT 1985 JDR MICRODEVICES 
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GPy Mqa. 
(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 
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JERROLD LCC-58 CONVERTER 
JERROLD LCC-91 remote 

PHILIPS CV -1000 CONVERTER 
WNOLUME CONTROL 

PHILIPS CTC9R CONVERTER 

WINEGUARD 
ANTENNA ROTOR WR -5000 
HOME TV ANTENNA 
MARINE TV ANTENNA 

TUSA 
CVU-40 BLOCK CONVERTER 
CVU-1000 BLOCK CONV. 

COAX CABLE 590 500' 
ROTOR CABLE 20 4 500' 

84.95 
104.95 

169.95 
129.95 

69.95 
49.95 
59.95 

28.95 
38.95 
35.00 
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 
P/N 3400 $122 P/N 50 $59 

3500 108 630NA 169 
3550A 79 

P'N 820 $174BáKP/N 3300 5339 
2802 47 111 39 
2815 140 116 64 
2816 128 1042 19 

1045 - 336 

POCKET TECHNOLOGY, INC. 
LogicScope 136 

wr Probes $695 
w/o Probes 5595 

RS232 TRANSMISSION LINE TESTER 

All 25 signal lines accessible Duel color LED's (red/ 
green) Jumpers and case incl. 5169.95 

PHILIPS ECG SEMICONDUCTORS 

We have a complete line of ECG replacement semicon- 
ductors for all your electronic needs. 

-DISCOUNT PRICES - 
ECG (EQUIV.) 1155 54.95 
ECG (EQUIV.) 123 .59 

ECG (EQUIV.) 4016 .99 
ECG (EQUIV.) 5070 1.29 

CONNECTORS 

RS -232C (SOLDER TYPE) 

Male 6150 Female $1.95 
BNC Male 9.95 per 10 

UFH Male 9.90 per 10 

Male 2.50 per 10 

RCA Male 2.95 per 10 

GENDER CHANGER RS232 M -M 19.95 

GENDER CHANGER RS232 F -F 19.95 

TECHSPRAY 
Flux -Stripper 16oz 

Blue Shower 24oz 

FD 24oz 
Instant Chiller 14oz 

Kleen-It 6oz 

SLIC 8oz 
Zero -Charge 15oz 

Blue Stuff Boa 

$4.65 
5.45 
6.65 
3.10 
1.40 
3.35 
3.55 
3.65 
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Pocket Dice 

Logic Probe 

Body Blinker 
Digital Dice 

EKI 

$15 Metal Det. 
9 Dig. Clock 

6 Binary Clk 
14 Dig. Roulette 

$6 
39 

36 

29 

IBM PRINTER CABLE $22 

SAKATA 12" AMBER MONITOR 

12" GREEN MONITOR 

ZENITH 135 13" COLOR 

COMFOSITE/RGB/AUDI0/0-RES 

HATES SMARTMODEMS 

300 BAUD 
1200/300 BAUD 

1200H INTERNAL (IBM) 
2400/1200 BAUD 

129 

119 

524 

$234 

469 
389 
739 

SAM'S PHOTOFACTS 

PHOTOFACTS 

POEMS 
COMPUTERFACTS 

COMPUTERFACTS(SYSI 

$9.45 
33.75 
19.95 
39 95 

Dealers Welcome 
Visa. MC BAC Amex. All above 

Volume prices include 4° Cash discount 

Discounts C 0 D money Order. check Add for 

Min Order 525 00 
Stripping 

to 7500 
International shipping Add'I 

$450 
7600 to 250 00 $4 50 

Prices subject to change 
without notice. 251.00 to 50000 $600 

COD 2 00 Extra 501 00 to 75000 $850 

'Add I. shipping 75100 to 100000 $1200 
for monitors Over 100000 $1250 

(516) Mon Th Tu W F Sa 
499-9500 9-8 9-6 9:30-5 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 
Free Information Number Page 269,270 Morning Distributing 106.107 

267 AIS Satellite 107 117 Mouser 22 

108 AMC Sales 16 263 Multiplex Technology 38 

76 AP Products 45 NRI 8,43 

51 Active Electronics 128 NTS 28 

Advance Electronics 23,24.25 291 Oregon Microwave 132 

106 Advanced Computer Products 129 Pacific Cable 117 

107 All Electronics 127 266 Panasonic 105 

72 Amazing Devices 132 68,253 Philips ECG 87 - American Design Components 113 101 Pomona Electronics... y CV3 

252 Ango Electronics 106 288 Prof. Diving School of N.Y 114 

272 Arctec Systems 120 287 RAG Electronics 5 

77 B&K Precision 49 285 RAG Electronics 13 

98 Beckman Industrial 47 126 RAG Electronics 14.15 

81 CEI 128 286 RAG Electronics 17 

CIE 19 78 Radio Shack 119 

CRT 107 70 Ramsey 125 

Command Productions 16 Rhoades 97 

79 Communications Electronics 3 257 Saratoga Electronics 132 

Coop's Satellite Digest 32 260 Satellite TV Week Magazine 27 

284 Dandy Manufacturing 107 73 Sinter 44 

127 Deco Industries 106.107 74 Solid State Sales 122 

268 Delta Electronics 128 75 Spartan Electronics 142 

255 Deltax Dynamic 106 Tektronix CV2 

Dick Smith Electronics .... 98.99,100,107 122 Teltone 106 

274,275 Diehl Engineering 89,95 289 Transleteronic 48 

82 Digi-Key 141 258 U.S. Instrument Rentals 35 

Digital Research Computers 128 290 Unitech 132 

264 Diplomat International 107 
Gernsback Publications, Inc. 

110 Dokay 121 200 Park Ave. South 
292 ETCO 122 New York, NY 10003 

83 Electro Industries 96 (212) 777-6400 
Chairman of the Board: 

254 Electronics Book Club 51 M. Harvey Gernsback 
120 Elephant Electronics 107 President: Larry Steckler 

293 Emco 107 
ADVERTISING SALES 212-777-6400 

211 Etronix 22 
Larry Steckler 

100 Firestlk II 109 publisher 
262 Fluke Manufacturing 7 CD 13 Arline Fishman 

advertising coordinator 
Fordham Radio 52 Shelli Weinman 

265 Goldsmith Scientific 4s advertising associate 

Grantham College of Engineering ... 103 
Lisa Strassman 

credit manager 
251 HW Sams 42 

Harbor Freight Salvage 36 

Donna Sala 
credit associate 

86 Heath 33,91,93 
Naomi Matten 

advertising assistant 
64 IWATSU 50 

261 JDR Microdevices 37 Sales Offices 

278 JDR Microdevices 133 EAST/SOUTHEAST 
276,277 JDR Microdevices 134.135 Stanley Levitan 
279,280 JDR Microdevices 136.137 Radio -Electronics 

281,282 JDR Microdevices 138.139 
200 Park Ave. South 
New York, NY 10003 

283 JDR Microdevices 140 718-428-6037, 212-777-6400 

114 Jameco 130.131 
MIDWEST/Texas/Arkansas/Okla. 

124 James Walter Satellite Rec. 107 
Ralph Bergen 

104 Jan Crystals 96 Radio -Electronics 
259 Krueger Technology 124 540 Frontage Road -Suite 325 

87 MCM Electronics 123 
Northfield, IL 60093 
312-446-1444 

105 MFJ 132 

256 Mark V. Electronics 126 PACIFIC COAST/ Mountain States 

McGraw Hill Book Club 41.73 Marvin Green 
Radio -Electronics 

67 McIntosh Labs 111 15335 Morrison St. -Suite 227 

273 Micro Linear Controls 34 Sherman Oaks, CA 91403 

271 Micro -Mart 118 
818-986-2001 
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We make more than 
enough Grabber test 
clips to cover just about 
any conceivable use 
you may require. And 
we add new Grabber 
products to the line 
every year to provide 
an almost infinite 
variety of applications. 

And now that you 
have an idea of our 

depth and variety, you 
should also be aware 
that the Grabber test 
clips we design and 
manufacture are 
considered by 
electronic design 
engineers to be right at 
the top. No question. 

A superior product? 
You know you've got 
that. And you should 

know, also, that we 
make sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor. 

After all, we wrote 
the book. 

And it's free. Our 
products are described 
and illustrated in our 

1955 general catalog. 
Just call (714) 623-3463 
or 623-6751. Or, write 
to us at ITT Pomona 
Electronics, a division 
of ITT Corporation, 
1500 E. Ninth St., 
Pcmona, CA 91769. 

Pomona Electronics 

Pomona wrote the book on 
Grabber" test clips. 
Don't miss it, _. 
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VIDEO ACCESSORIES 
Highest quality Highest performance 

bp 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 Converters 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 $3695 
Macro Lens Attachment 

14 Model 0314 $ 95 

Lowest prices 

FOR ULTIMATE VIEWING 
TEKNIKA 
WIRELESS REMOTE 
CONTROL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTROL 

Model 6510 

$16995 

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

Works with an} T set Quick, easy 
installation Off -air and cable compatible 

Ouartz frequency synthesizer tuning Direct 
access/memory scan selector Ultra -compact, 
hand-held wireess emote control 

61 CHANNEL WIRELESS 
REMOTE CONTROL 

Model V7681 $7995 

Wireless remote contro, on/off, channel 
selection and fine tuning 
e Works with any N 6' channel capability 

Microcomputer controlled PLL operation 
Converter panel controllable for channel up, 

down, on/off, fine tuning. LED display 
Compatible with CAN systems. 

STABILIZER/IMAGE ENIHANCEf1/IRF 
CONVERTER/VIDEO FADER/2WAY 
DISTRIBUTION AIMPLIIFER 

Model V1880 $9995 

"look -up 
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. 

beVIDEO 
SWITCH 

Model V4804 $4995 

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

Charge it with VISA/MASTERCARD. Phone orders accepted. 

Fordham 

VIDEO TAPE REWINDER . 

Toll Free 

260 Motor Parkway, Hauppauge, NY 11788 In WY State 800.832.1446 

Model V7777 VHS $4995 
Model V7778 BETA $4995 

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 
$25-253 $4.50 
$251-500 -. $5.50 
$501-750 $8.50 
$751-1,000 $12.50 
$1,001 and up $15.00 
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