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Multi -Choice. 
Whether you're doing first -level troubleshooting or component -level diagnosis, Fluke meters offer 

you one of the widest choice of capabilities and price ranges in the industry. Choices ranging from 

the basic Fluke 12 with auto function V- Chek'" and Continuity Capture. Io the classic Fluke 77 

with Auto Touch Hold " and current measurements. 

Fluke 77 

The classic 
Multimeter 
$169.00 

To the advanced Fluke 83 with Min /Max /Average recording, 

Frequency, Duty Cycle and Input Alert -. Plus a full 

line of quality accessories to extend those 

capabilities even further. No matter which Fluke 

meter you choose, you can count on precise, reliable, consistent performance year in and 

year out. Ilus, strong customer support and product warranties that measure up to any 

Fluke 83 
Full-featured 
Multimeter 
S255.00 

look to Fluke 

for the tools you need to get the job done right. 

See your Fluke distributor, or call 1- 800 -87 -FLUKE 

for a catalog and the name of the 

distributor nearest you. 

Fluke 12 
Auto -function 
Multimeter 
$89.95 

in the industry. Make the choice 

that gives you the most choices. 

FLUKE 12 FLUKE 77 FLUKE 83 

The Fluke meters listed above feature DC'AC voltage, resistance, 
audible continuity and diode test. 

Capacitance Auto Touch Hold® Auto Touch Hold ®and 
measurements Relative modes 

V Chek'" (auto function) Current measuremems Current measurements 

Min /Max Record with Analog/Digital display Analog /Digital display 

Relative Time Stamp 

Two -year warranty Three -year warranty Three -year warranty 

Continuity Capture' Yellow holster with Flex Yellow holster with Flex 

Stand'. Stand'" 

Basic accuracy 0.9% Basic accuracy 0.3% Input eeo' 

Capacitance 
measurements 

Frequency and Duty 
Cycle 

MlsMax/Avg. Recording 

Basic Accuracy 03% 

John Fluke Mfg. Co., Inc. 

P. 0. Box 9090, Everett, WA 98206 

For more information call, 

(416) 890 -7600 from Canada 

(206) 356-5500 from other countries 

©Copyright 1992 John Fluke Mfg. Co. Inc. All rights reserved. 

Prices subject to change. Suggested U.S list price. 
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Delicate jewelry can be hard 
enough to clean. It's difficult to 
reach all the nooks and crannies 
using ordinary cleansers and 
cloths, and scrubbing with harsh 
abrasives can cause damage to 
fragile items. The same problems 
can be even worse when trying to 
clean tools, connectors, and 
parts. Ultrasonic cleaning has 
been a common solution in com- 
mercial and industrial applica- 
tions, butfactory -made ultrasonic 

cleaners are beyond the budgets 
for small companies and hob- 
byists. Now you can build your 
own ultrasonic cleaner. It uses 
non -toxic, non -flammable clean- 
ing solutions -and a bubbling ac- 
tion created by piezoelectric 
transducers -to get your jewelry, 
car and bicycle parts, card -edge 
connectors, circuit boards, tools 
and coins spic and span. Turn to 
page 33 for all the details on this 
professional -quality project. 
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Within budget. 
Without compromise. 

The value of this 100 MHz 
scope is easy to see. 
The HP 54600 gives you superior 
viewing of virtually any wave- 
form, even at low rep rates and 
slow sweep speeds. It looks and 
feels like an analog scope, with 
dedicated knobs and a display 
that responds instantly to your 
control changes. And it has the 
digital power that analog can't 
give you - high accuracy, auto- 
matic measurements, hard copy 
output and programmability. 

But what really stands out is that 
all this performance costs just 
$2,895 (4- channel) or $2,495 
(2- channel).* What's more, now 
through April 30, 1993, you can 
add FF 1' by purchasing an HP 
54657A or 54658A Measurement/ 
Storage Module for only $375. 

For more information, 
call HP DIRECT at 
1- 800 -452- 4844* ext. TB28. 
We'll be happy to send you 
literature or let you talk to an 
HP engineer. 
u.s. list price 
"In Canada call 1-800- 387 -3154, Dept. 435 

,,I9 N2 Hewlett -Packard Co. TMCOLI39/RE 

FFT is just one of the advanced wave - 
form viewing tools you'll get with the 
HP 54657A/58A Measurement 
Storage Module. 

There is a better way. 

CP]h 
HEWLETT 
PACKARD 
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WHAT'S NEWS 
A review of the latest happenings in electronics. 

Personal communicator 
explosion seen 

Evidence from a number of 
sources points to the heating up of 
the handheld "personal commu- 
nicator" market. As presently visu- 
alized, a personal communicator will 
be a box that includes the functions 
of a scratch pad, personal comput- 
er, electronic organizer, and, per- 
haps, a cellular telephone. 

It is expected that the user will be 
able to write messages for storage 
on a screen with a pen, send those 
notes elsewhere, call up files of data 
and phone numbers, and even make 
phone calls -if the box has an inte- 
gral cellular phone. 

AT &T has been working hard to 
stake out a position in the commu- 
nicator market. It has two axes to 
grind. It would like to sell its cellular 
communication services in that 
field, and it is seeking business for 
its own equipment manufacturing 
facilities. One way to assure that 
foothhold is for AT &T to develop the 
standards that will be accepted by 
all other manufacturers and commu- 
nications services providers. 

So far, AT &T has forged alliances 
with several major electronics man- 
ufacturers, developed the "Hobbit" 
microprocessor chip for the units, 
and has stated its willingness to pro- 
vide financial backing for suppliers 
and support software publishers. 

Matsushita (Panasonic), NEC, 
and Toshiba have announced plans 
to build communicators based on 
AT &T's Hobbit microprocessor. 
AT &T is also negotiating a licensing 
agreement that would allow NEC to 
manufacture the Hobbit micro- 
processor. In addition, AT &T ex- 
pects to sell its own brand of 
personal communicator, manufac- 
tured by Eo Computer, Inc. Moun- 
tain View, CA, a joint venture 
between AT &T, Matsushita, and 
Marubeni of Japan. It expects to sell 
the units through its national chain 
of AT &T Phone Centers. 

AT &T is also working with Go 
Corp., whose PenPoint operating 
system is incorporated into the Eo- 
made products, to encourage the 
adoption of the operating system as 
an industry standard. Its plans in- 

clude lining up more than a dozen 
software suppliers to write applica- 
tions software that is compatible 
with the PenPoint software. 

In another move, AT &T has de- 
signed the circuitry for a micro- 
miniature disk drive, and it is 
backing Sundisk, a company that 
makes a data -storage device for the 
communicators. 

Apple has developed prototypes 
of a similar unit called the Newton, 
which it calls a "personal digital as- 
sistant" or PDA. Intel is reported to 
be working with VLSI Technology 
Inc. to develop a processor for the 
new units, and Motorola has signed 
investment and cross -technology 
agreements with both Apple and 
Sony. 

Doubling digital video rate 
The possibility of doubling the 

amount of digital information that 
can be transmitted on cable TV 
channels, without additional video 
compression, is nowa reality. Zenith 
Electronics of Glenview, IL, has de- 
veloped vestigial sideband (VSB) 
digital modulation and transmission 
technology that makes it possible. 

Zenith's 16 -level digital transmis- 
sion system can send two digital 
HDTV signals on a single 6 -MHz 
cable channel. That doubles the 
number of digitally compressed 
standard TV signals on a cable 
channel, and permits the delivery of 
as many as 23 movie channels or 
nine live -video channels. An alter- 
native mix of one HDTV and several 
standard TV programs is also a pos- 
sibility. 

According to Zenith, radio trans- 
mission of digital TV signals results 
in lower quality TV received signals 
than cable. Programs transmitted to 

customers over cable are less likely 
to be distorted and suffer from inter- 
ference. Signals in cables have bet- 
ter peak carrier -to -noise ratios and 
lower levels of interference. 

Zenith took advantage of the 
greater noise -margin of cable trans- 
missions to increase the informa- 
tion- carrying capacity, or data rate, 
of cable. To increase the amount of 
digital data delivered through a 6- 
MHz channel, a cable system must 
maintain a high signal -to -noise ratio, 
and must acquire and lock in the 
carrier, clock, and synchronization 
information. This is difficult to ac- 
complish with the advanced digital 
modulation techniques such as 16- 
and 64 -QAM (quadrature amplitude 
modulation). 

By contrast, Zenith's VSB digital 
modulation and transmission tech- 
nology, uses auxiliary signals for ac- 
quisition and synchronization. The 
pilot carrier, not feasible in QAM 
systems, and a data -segment syn- 
ch signal are both independent of 
the data. 

Zenith's 4 -VSB technology ob- 
tains a data rate of 21.5 megabytes 
per second for its "Digital Spec- 
trum Compatible" HDTV (DSC- 
HDTV) system. The company's 
newly developed, 16 -VSB ap- 
proach, an extension of the 4 -VSB 
system, yields twice the channel 
data rate, or 43 megabits per sec- 
ond, with no increase in data corn - 
pression requirements. 

The 16 -VSB system obtains sig- 
nal acquisition even when ghosts 
and impedance mismatches are 
present. The system has simple 
analog -to- digital conversion needs, 
and it does not requires the more 
complex adaptive equalizer of the 
QAM systems. Therefore, 16 -VBS 
is said to offer cost -effective, noise - 
free TV pictures and digital audio. 
Moreover, it is said to be compatible 
with existing computer, telephone, 
and other digital communications 
systems. st 
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Electronic Paperbacks at Special Prices 
1 BP325 -A CONCISE USER'S 

GUIDE TO WINDOWS 3.1 .... 
$7.95. Come to grips with Windows 
3.1 in the shortest and most effective 
way. Learn how to manipulate Win- 
dows screens and DOS by Windows 
graphics interface. Master its word 
processor, Paintbrush and data base 
along with Notepad, Macro Recorder, 
PIF Editor, and Calculator, 

Teal E.qulpnwR 
ConsNrotlon 

H BP248 -TEST 
EQUIPMENT CON- 
STRUCTION 
$5.95. Details con- 
struction of simple, in- 

expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench Ampl, Au- 
dio Millivoltmeter, Tran- 
sistor Tester and six 
mom. 

[ BP311 -AN INTRODUCTION TO 
SCANNERS AND SCANNING.... 
$7.95. Radio scanners have opened 
a realm of exciting radio listening. 
Understand radio wave propagation. 
types of transmissions, antennas, 
band assignments -the straight 
dope on what to hear and where to 
hear it! Comes complete with index, 
glossary of important terminology. 
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CMOS1 -CMOS POCKET GUIDE 1 .... $18.95. 
Works like the TTL Guides but covers all commonly 
used CMOS standard devices. Six major sections. The 
first shows the device schematic. Next is a brief descrip- 
tion of the component and is followed by full operating 
details. The fourth section lists major applications, while 
the 5th and 6th sections present essential data for that 
device and a list of the relevant manufacturers. The final 
two sections are a valuable cross -reference. 

BP245- DIGITAL 
AUDIO PROJECTS 

$5.95. Practical cir- 
cuits to build and ex- 
periment with In- 
cludes A/D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and more. 

BP303- UNDERSTANDING 
PC SOFTWARE $6.95. This 
book will help you understand the 
basics of various types of business 
software in common use. Types of 
software covered include word pro- 
cessors, spelling checkers, graph- 
ics programs, desktop publishing, 
databases, spreadsheets and util- 
ities. 

Cl BP267 -HOW TO 
IUSE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 
tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

An Inirod lo soanduclion 

ana 
Scanning 

BP299- PRACTICAL 
ELECTRONIC FILTERS 

$6.95. Presents a doz- 
en filter -based practical 
projects with applications in 
and around the home or in 
the constructor's workshop. 
Complete construction de- 
tails are included. 

[_1 BP247 -MORE 
ADVANCED MIDI 
PROJECTS '$5.95. 
Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 

BP287 -A REFERENCE GUIDE 
TO PRACTICAL ELECTRONICS 
TERMS .... $8.95. More than lust a 

dictionary of practical electronics 
terms, the book goes a step further in 

getting down to fundamentals. A ref- 

erence volume that can be read casu- 
ally by a reader seeking knowledge. 

BP265 -MORE 
ADVANCED USES 
OF THE MULTI - 

METER .... $5.95. 
Use these techniques 
to test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
add -ons to extend 
multi -meter ca- 
pabilities. 

BP257 -INTRO TO 
AMATEUR RADIO 

. $6.95. Amateur 
Radio is a unique and 
fascinating hobby. This 
book gives the new- 
comer a comprehen- 
sive and easy to under- 
stand guide to the 
subject. 

BP251- COMPUTER 
HOBBYISTS HANDBOOK 
.... $8.95. A wrapup of ev- 
erything the computer hob- 
byist needs to know in one 
easy to use volume. Pro- 
vides a range of useful ref- 
erence material in a single 
source. 

A Pelemlcc Guide to 
Practical Electronics 

Tema 

BP256 -INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 
DESIGN $5.95. We 
explore the variety of 
enclosure and speaker 
designs in use today so 
the reader can under- 
stand the principles in- 
volved. 

1 BP249 -MORE AD- 
VANCED TEST EQUIP- 
MENT CONSTRUCTION 
.... $6.95. Eleven more 
test equipment con- 
struction projects. They in- 
clude a digital voltmeter, 
capacitance meter, current 
tracer, etc. 

Preamplifier 
end 

Filter Clrcuiti 

BP309- PREAMPLI- 
FIER AND FILTER CIR- 
CUITS $6.95. Provides 
circuits and background 
info for a range of pre- 
amplifiers, plus tone con- 
trols, filters, mixers and 
more. All are high- perfor- 
mance circuits that can be 
built at a reasonable cost. 

PCP115- ELECTRONIC PROJECTS 
FOR HOME SECURITY .... $10.00. 25 
projects ranging from a single -door pro- 
tection circuit that can be completed in an 
hour or two, to a sophisticated multi -chan- 
nel security system. Each project is de- 
scribed in detail with circuit diagrams, 
explanations of how it works, instructions 
for building and testing, and how to adapt 
circuits to meet special requirements. 

ELECTRONIC 
PROJECTS 

HOME SECURITY 

BPISO- ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 
passive infra -red detector, a fiber-optic loop alarm, computer -based alarms and an 
unusual form d ultrasonic intruder detector. 

[ ; BP235 -POWER SELECTOR GUIDE .... $10.00 Complete guide to semicon- 
ductor power devices. More than 1000 power handling devices are included. They 
are tabulated in alpha- numeric sequence, by technical specs Includes power 
diodes, Thyristors, Triacs, Power Transistors and FET's. 

8P234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 
BP235. Book covers mom than 1400 JEDEC, JIS, and band -specific devices. Also 
contains listing by cage type, and electronic parameters. Includes Darlington 
transistors, high- voltage devices, high- current devices, high power devices. 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book I $5.75. 
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and mom. 

BP195- 4NTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, Or others 
who went to know mom before they buy. 8 x 10 in. 

1 BP179- ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS $7.50. Data and circuits for 
interfacing the computer to the robot's 
motors and sensors. 

i 

BP239 -- GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 
basics of analog and digital meters. Methods d component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

BP97 -IC PROJECTS FOR BEGINNERS $5.50. Power supplies. radio and 
audio circuits, oscillators, timers, switches, and more. It you can use a soldering iron 
you can build these devices. 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 
circuits of the era including regenerative, neutrodyne, reflex 8 more. 

BP42- SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 
for this simple electronic component. 

7 BP122 -AUDIO AMPLIFIER CONSTRUCTION .... $5.75. Construction details 
for preamps and power amplifiers up through a 100 -watt DC- coupled FET amplifier. 

BP92 -CRYSTAL SET CONSTRUCTION 95.50. Everything you need to know 
about building crystal radio receivers. 

ELECTRONIC TECHNOLOGY TODAY INC. 
PO Box 240, Massapequa Park, NY 11762 -0240 

Name 

Address 

City State Zip 

EN393 

CHECK OFF 
THE BOOKS YOU WANT 

SHIPPING CHARGES IN 

USA AND CANADA 
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rl BP255- INTERNATIONAL RADIO 
STATIONS GUIDE .... $7.95. Provides 
the casual listened, amateur radio DXer 
and the professional radio monitor with an 
essential reference work designed to 
guide him or her around the more than 
ever complex radio bands. 

$0.01 to $5.00 $1.50 

$5.01 to $10.00 $2.50 

$10.01 to 20.00 $3.50 

$20.01 to 30.00 $4.50 

$30.01 to 40.00 . $5.50 

$40.01 to 50.00 $6.50 

$50.01 and above $8.00 

SORRY No orders accepted Number of books ordered 
outside of USA & Canada 

Total price of merchandise $ 

Shipping (see chart at left) $ 

Subtotal S 

Sales Tax (NY State only) S 

Total Enclosed S 

All payments must be in U.S. funds 
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VIDEO NEWS 
What's new in the fast -changing video industry. 

DAVID LACHENBRUCH 

HDTV costs. No matter which 
of the five proposed HDTV systems 
is chosen, receiver costs are ex- 
pected to be about the same. That's 
the conclusion of a report made to 
the FCC Advisory Committee on 
Advanced TV Service, detailing the 
most complete study of receiver 
costs made to date. The Specialist 
Group on Advanced TV Receiver 
Cost, consisting of representatives 
of all HDTV system proponents and 
engineers from receiver- manufac- 
turing companies, found that by 
1998 (which was assumed to be the 
first year of true mass production) 
the average HDTV receiver with a 

34 -inch widescreen (16:9) tube 
could retail for about $2550 and a 

56 -inch projection set could sell at 
around $3850. 

These findings are interesting in 
view of the fact that the first two 
widescreen (non -HDTV) sets to be 
announced for the American mar - 
ket-a 34 -inch tube set under the 
RCA brand and a 50 -inch projector 
by Panasonic -both will carry sug- 
gested list prices of $4999. 

The HDTV cost study group 
found that no proposed HDTV sys- 
tem had a significant cost advan- 
tage as far as receivers are 
concerned. Electronics in 34 -inch 
sets varied from $216 to $258 in 

cost, and for projectors from $305 
to $374. Cabinet cost of all 34 -inch 
sets was estimated at $90, and for 
projectors at $140. The tube price 
was put at $700; projection optics, 
tubes, screen, and assembly at 
$1050. Retail prices were estimated 
by adding the normal 2.5 multiplier 
for various markups. 

The specialist group threw cold 
water on those counting on new 
giant picture -on -the wall displays to 
replace CRT -based systems. "The 
cost of future displays with various 
flat panel technologies and light - 
valve projectors could not be esti- 
mated with any degree of accuracy, 
because no such displays appear 

ready for consumer HDTV at this 
time," the report stated. "Therefore 
direct -view CRT and projector tech- 
nology were assumed to be the 
most cost -effective displays for the 
time frame of this analysis." 

8mm /VHS VCR. Something 
that home videographers have been 
wishing for is on the way. In Japan, 
Sony has introduced a dual -deck 
VCR that can edit from 8mm to 
VHS and vice versa. Both decks 
have high -end features such as ster- 
eo audio and capability of accom- 
modating high -band recordings (Hi8 
and S -VHS), but in standard resolu- 
tion only. Included are several edit- 
ing features, including jog /shuttle 
controls. Presumably frightened by 
the blustering talk of movie -industry 
association figures, who claim that 
dual decks are designed to infringe 
copyrights, Sony says that it has no 
plans to export the deck to Amer- 
ica, but demand could convince it to 
change its mind. 

Competition could do that as 
well. Go- Video, which introduced 
the first VHS -to -VHS dual deck to 
America, says that it will introduce 
an 8mm /VHS deck here at midyear. 
So does Samsung, which makes 
the dual decks for Go- Video. 

CD -ROM movies. How do you 
sell a multimedia system when the 
public doesn't know what multi- 
media is? Call it a movie machine. 
That's the formula that will be fol- 
lowed by Denon America, accord- 
ing to its president, Robert Heiblim. 
People aren't interested in buying 
something for which they have dem- 
onstrated no need and don't under- 
stand, Heiblim reasons. Denon is 
developing a CD -based multimedia 
system using Intel's Digital Video - 
Interactive (DVI) system. The most 
important need is to put regular non - 
interactive movies on the ROM 
discs first, according to Heiblim. 
Consumers know what movies are 

and will buy videodisc machines 
that use little five -inch discs, as long 
as they are superior to existing 
laserdiscs, he predicts. When many 
of these CD movie machines are in 
place, then interactive programming 
can be inaugurated. 

Denon says that its DVI system 
soon will have laserdisc quality, 
which is considers a prerequisite for 
consumer acceptance. Heiblim 
says that early multimedia consum- 
er products must be marketed as 
"VTR's," which stands for "video- 
tape replacements," because con- 
sumers won't put their money into 
unknown devices. He prefers to call 
Denon's system "something that 
plays movies and is also interac- 
tive." 

Video goggles. Two compa- 
nies have demonstrated ski -mask- 
like contraptions that provide per- 
sonal video pictures using LCD's. 
Sony displayed its "Visortron" sys- 
tem in Japan, using two small LCD's 
that are viewed through built -in lens 
systems. Since each eye views a 
separate picture, it's possible to dis- 
play images in true 3 -D. Sony says 
that it's exploring commercial uses 
for the product. 

But another system, "Virtual Vi- 
sion sport," was about to go into 
production at our press time. That 
system is based on the "heads -up" 
displays used in aircraft, and uses a 

single LCD and lens- mirror to dis- 
play a picture that appears to be as 
large as 60 inches, 8 to 15 feet in 

front of the viewer. The picture is off 
to one side, so the user can perform 
other tasks while watching it. 

The five -ounce wrap- around 
glasses, with a belt -packed TV 
tuner, battery, and jacks to connect 
a VCR, camcorder, or TV cable, will 
go on sale this spring at less than 
$900, says its producer, Virtual Vi- 
sion. An accessory will permit it to 
pick up wireless signals from the 
television. 1t 



HOME WORK 
For Electronics 

Custom Molded Carrying Case 

folds into briefcase size 

Function Generator 

...sine, square, triangle...plus TTL 

Holds Digital Multimeter 

PROTO -METER® 4000 
(optional) 

Debounce Push -Buttons 

Two BNC Connectors for 

oscilloscopes and counters 

Compartment for text books/ 
manuals and /or wire jumper kit 

(optional) 

Large Breadboard area holds 

24 ICs...2,500 tie points 

Triple Power Supply... +5V fixed, 

plus two variable 5 -15V 

8 TTL Logic Probe Indicators 

Audio Speaker 

Here's PB- 503 -C. It has every feature that our famous 

PB -503 offers, but we added one more, portability. 
Work on your projects at the office or school, take it 

home at night... it's for the engineer or student who wish 

to take their lab with them. Instrumentation, including 

a function generator with continuously variable sine, 

square, triangle wave forms and TTL pulses. 
Breadboards with 8 logic probe circuits. And a Triple 

Power Supply with fixed 5VDC, plus two variable 

outputs ( +5 to +15VDC). Throw -in 8 TTL compatible 

LED indicators, switches, pulsers, potentiometers, 
audio experimentation speaker... plus a life -time 
guarantee on all breadboarding sockets! And, because 

it's portable you will always have everything you need 

right in front of you! PB- 503 -C, one super test station 

for under $350! Order yours today!! 

J1FOR 
MORE INFORMATION GLOBAL 

'ma CALL 1- 800 -572 -1028 SPECIALTIES')' 
CIRCLE 184 ON FREE INFORMATION CARD 

Global Specialties ', 70 Futton Terrace, New Haven, CT 06512 -- an 

Tele: 203.624.3103/Fax: 203468.0060 - ©1990, Interplex Electronics ntsrpl x 

All Global Specialties' breadboarding products are made in the U.S .A. :edUS '1U 

Proto -Board is a registered trademark of Global Specialties A033 company 



The 
Train With The 
Leader -NRI 

Train with NRI and prepare for a 

high -paying position as a computer 
service technician, even a computer 
service business of your own! 
Regardless of your previous elec- 
tronics background, you can 
succeed with NRI, the 
leader in career- building at- 

home electronics training for 

over 78 years. You begin 
with the basics, rapidly 
building on the fundamentals 
of electronics to master today's 
advanced microcomputer 
concepts. 

Learn By Doing 
NRI's highly acclaimed learn -by- 

doing approach gives you a 

complete understanding of the 
intricate electronics behind 
the 1 meg RAM, 32 -bit 

CPU computer 
system included 
in your course. 
You perform 
hands -on electronics 
experiments with 
your NRI Discovery 
Lab and digital multim- 
eter, then build and 
test the powerful 486sx/ 
25 MHz computer you train 
with and keep. You install the 1.2 

meg, 5 -1/4" floppy disk drive, 
learning disk drive operation and 
adjustment. Later, you dramatically 
improve your computer's data 
storage capacity by installing a 

powerful 80 meg IDE hard drive. 
8 You even learn to diagnose and 

service virtually any computer 
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tic card and 
QuickTech 
diagnostic software 
included in your course. 

Study At Your 
Own Pace 

With NRI, you study in the privacy 
and convenience of your own home - with your personal instructor 
and NRI's team of technical 
professionals behind you every step 
of the way. You learn at your own 
pace - no classroom pressures, no 

night school, no need to quit your 
present job until you're ready to 

make your move. Step by step 
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you're guided through the assembly 
of a powerful 486sx -based computer 
system - the centerpiece of your 
coursework -complete with 
monitor, floppy drive, 80 meg hard 
drive, operating and applications 
software. You get the hands -on 
experience you need to work with, 
troubleshoot, and 
service any IBM 
PC /AT- 
compatible 
computer, plus 
the confidence 
to tackle any 
service job 
you take on. -` 
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What's more, you work with 
today's most popular integrated 
software package, Microsoft 
Works, learning to use its word 
processing, spreadsheet, 
database, and communications 
utilities for your own personal and 
professional applications. 

J. Preusker 
Angston, SA Australia 

. Gatlin 
rrollton, GA 

wide -open opportunity 
nd become a high -paid 

computer service techni- 
cian. Whether you 
choose a full- or part -time 

-116" job - or start a computer 

. 

Master Your Future 
The Department of Labor forecasts 
over 220,000 jobs for computer 
service technicians by the year 
2005 -a 38 percent increase over 
today's level. With the right training 
and skills, you can cash in on this 

service business of your own - 
you'll be well prepared, continuously 
drawing on the real -world experi- 
ence of your NRI training. Master 
electronics and computers the NRI 

way and master your future! 

Learn More 
About NRI Today 

Let NRI hear from you next. Send 
today for NRI's free, full -color 
catalog which describes every 

aspect of NRI's innovative micro- 
computer 
training, as 

well as 

hands -on 

training in 
other 
growing 
high -tech fields. If 

the coupon is missing, write to NRI 

Schools, McGraw -Hill Continuing 
Education Center, 4401 Connecti- 
cut Avenue, NW, Washington, DC 

20008. 

IBM is a registered trademark of International Business 
Machines Corp. R.A.C.E.R. and QuickTech are registered 
trademarks of Ultra-X, Inc. 

AlIFAMIschools 
McGraw -Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

7 
For career courses 
approved under GI Bill, 

check for details 

21 Check one FREE catalog only 
Microcomputer Servicing 
TV/Video /Audio Servicing 
Industrial Electronics & Robotics 
Basic Electronics 

Computer -Aided Drafting 
Computer Programming 
Desktop Publishing & Design 
PC Applications Specialist 
Programming in C ++ with Windows 

Name (please print) Age 

Address 

City /State /Zip Accredited Member, National Home Study Council 3-03933 
11 



Q&A 
Write to Q & A, Electronics Now, 500 -B Bi- County Blvd., Farmingdale, NY 11735 

MONITOR BUG 
I have an IBM clone and use it 

with a monochrome monitor. 
The system has always been 
very reliable but recently I've 
been having trouble with the 
monitor. I'm not sure what's go- 
ing on, but the symptoms are 
that the image flickers ran- 
domly. Sometimes it will be per- 
fect for a while and then it will 
get brighter or darker in random 
spurts. If I turn the monitor off 
and then on again, the problem 
sometimes fixes itself for a 
while, but it's only a matter of 
time before the flickering re- 
turns. Any ideas ? -B. Frish, 
Los Angeles, CA 

You may think of this as a comput- 
er problem but any experienced TV 
person will tell you that this is a 

simple problem with the clamping 
circuit on the video input. Most TV's 
use a combination of diodes and 
resistors to set the white and black 
levels to somewhere around a volt 
or so. Computer monitors do the 
same. 

If you have access to the sche- 
matic for the monitor, it should be a 

fairly simple matter to fix it. All you 
have to do is locate the relevant part 
of the circuitry and then take a look 
at the DC levels with a white and 
black screen. You'll probably find 
that one of the diodes is intermit- 
tently failing. Changing the bad 
component is a quick job although it 

may take a bit of work -with a 

screwdriver -to get your hands on 
the component. 

If you can't get the schematic for 
the monitor you can still snoop 
around with a scope or meter until 
you locate the clamping circuit. If 

this is the first time you've ever 
thought about doing something like 
this, my advice is to forget about it 

since there are some real knock - 
you -down voltages floating around 
the inside any TV or monitor. 

12 Since the purpose of your letter 

seems to be getting your computer 
working again, the best advice is to 
buy another monitor. You can get a 

monochrome monitor for under 80 
bucks these days and they even 
come with warranties. If you don't 
want to scrap your old monitor, take 
the guts out of it and turn the case 
into a fish tank. That's what I did with 
mine! 

LIMITING LED CURRENT 
I'm building a circuit that has 

several LED's as indicators to let 
me know how the circuit is per- 
forming. Quite often more than 
one LED is on at a time, and 
since the circuit is battery 
powered, it causes a real power 
drain. All the LED's have one leg 
in common so I have no way to 
control individual brightness. 
Isn't there some simple circuit 
that will regulate and limit the 
current used by the LED's, no 
matter how many are lit ? -W. 
Meredith, Elkins, WV 

I'm not really clear about why you 
can't use separate resistors on the 
LED's to individually limit the cur- 
rents, but there is another way to 
solve the problem. The 78XX- series 
of voltage regulators have been 
around for a long time and are even 
available in special low -power con- 
figurations. If I had your problem I'd 
use whichever regulator was suit- 
able and wire it as shown in Fig. 1. 

U,U.eE6ULATED 
1/01-7-46E /A/ 

GROUND 

FIG. 1 -THE 78XX- SERIES of voltage 
regulators can be used in a configura- 
tion like this to limit current rather than 
voltage. 

You should tailor the value of the 
capacitor to the number of spikes 
on the line but, in general, the 0.33 
RF capacitor shown in the sche- 
matic should work well. 

When you set up the regulator as 

shown, it works as a current reg- 
ulator rather than a voltage reg- 
ulator. The output current draw will 
be the regulated voltage divided by 
R. The only thing to watch out for is 

that you don't try to draw more cur- 
rent through the regulator than what 
it's rated for. But since you only want 
to drive a handful of LED's, I don't 
think you'll have any problems. 

ONLY HALF -WAY THERE 
I have a laser printer that I'm 

trying to use for printing graph- 
ics. The problem is that I can't 
seem to print more than half a 
page -the picture is incomplete 
and the bottom half of the paper 
is always blank. What's going 
on ? -A. McChord, Ames, IO 

Laser printers produce terrific 
output, but it's amazing that, while 
so many people use them, so few 
really understand how they work. 
The major constraint in printing 
graphics with a laser printer is the 
amount of memory it has, and that 
seems to be your problem as well. 

Copy machines and laser printers 
are very similar. The former uses an 

optical image as the source of its 
output and the latter uses an elec- 
tron;c image in memory for the 
source. If you want to print with 300 - 
dpi (dot per inch) resolution, your 
printer will need enough memory to 
"take note" of the image. If there's 
not enough memory, the printer will 
print the page when it runs out of 
memory- which, in your case, is 
about halfway through the image. 

You have two choices to solve the 
problem. The first is to add memory 
to the printer, and you'll need at 
least one and a half megabytes of 
RAM to do a 300 -dpi full -page 

Continued on page 86 
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Meet the new TEST BENCH 
DMMs, with more of what made 
the original a best seller. 
B +K PRECISION's original TEST BENCH 
testers became overnight best sellers 
because they fused the power of many 
instruments in one compact meter. These 
new models also out -feature ordinary 
DMMs, and outperform them as well. 
All are ruggedized, offer long battery 
life and carry a three -year warranty. 

With True RMS, 41/2 digit, 20,000 
counts and 0.05% DCV accuracy, 
the Model 391 is a BEST BUY. 
Now you can have very high accuracy, 
extra resolution and True RMS reading at 
a very affordable price. The Model 391 
Test Bench DMM also has frequency, 
logic, duty cycle and data hold. It's even 
water resistant. 

MODEL 391 390 389 388A 

DISPLAY 

ANALOG 

BAR GRAPH 

CAPACITANCE 

FREQUENCY 

0.05 0.1 0.25 0.5 

4): 334 33, 33, 
LCD LCD .LCD LCD 

PERATURE 

RUGGEDIZED, 

RUBBER BOOT 

PRICE $179 $159 5139 $119 

There's a TEST BENCH DMM to fit 
every application and budget. 
Choose from three, 33/4 digit TEST BENCH 
DMMs, starting with the Model 388A. 
All measure AC /DC voltage or current, 
ohms, frequency, logic levels and test 
components and continuity. The Models 
389 and 390 add 41 segment bar 
graphs for smooth peak, null or level 
adjustments; Min /Max, memory and 
relative modes. The 390 also has a 
temperature probe. 
So why carry an ordinary DMM, when 
you can grab a TEST BENCH! See your 
local distributor for immediate delivery. 

JJt' OK TEST 3E 4Ct 390 

o 
YEAR WARRANTY 
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MAXTEC INTERNATIONAL CORP. 
Domestic and International Sales 
6470 W. Cortland St.. Chicago, IL 60635 
312 -889 -1448 FAX: 312- 794 -9740 



Rest assured, no scope was injured in the making of this ad. 

«O 
the vertical, horizontal and trigger functions for each input 

i5channel) housed on a proprietary hybrid circuit. 

4/4 
The result is a kind of scope on a chip. - 

140 4 o One with 75% fewer parts and far greater 

reliability. In fact, the TAS is three times 

040, more reliable than previous scopes. 

41e0 
What's more, 

44 
each and every 

Or TAS 

44 %l. 

After all, the volunteer is a member of our new TAS 400 family of analog 

oscilloscopes. And every TAS has its entire acquisition system (including 

46W- 188405 Copyright © 1992, Tektronix, Inc. 

CIRCLE 92 ON FREE INFORMATION CARD 



comes with smashing features like AutoSet, on- screen cursors and readout, dual timebases, 

and save and recall settings. Plus a unique user interface that makes the 60 MHz TAS 455 

and 100 MHz TAS 465 easier to use and dramatically unlike any other analog scope. 

A claim that is further backed up by their remarkably affordable price. 

But then a lot of performance for not a lot of money is exactly what the TAS is all about. 

Scopes that add to a long list of low -cost Tektronix products. Like our handheld 60 MHz 224 

digitizing oscilloscope. Our fully programmable, 

analog /digital 2212 scope. And our family of affordable and 

stackable basic test gear. 

Now that's a lot to 

drop on you in one ad. So to learn more 

about these and other economical 

Tektronix products, call your 

authorized Tektronix distributor today. 

Or call us at (800) 426 -2200, ext. 140 

to place your order or for the 

4401_ name of the distributor 

, 
O 

nearest you. 
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4, 

CIRCLE 92 ON FREE INFORMATION CARD 
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/est and Measurement 

15 



16 

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

INRUSH CURRENT LIMITER 
CORRECTIONS 

There are two problems with the 
"Inrush Current Limiter" (Elec- 
tronics Now, December 1992). 

First, in Fig. 6 on page 49, the 
emitter of Q2 and the high end of R5 
should be connected to the plus 
end of C2 (about 24 volts DC). As 
shown, the Darlington transistor, 
Q2, and possibly the relay, RY1 (24- 
volt DC coil) would burn out. 

Second, the circuit is too compli- 
cated and overdesigned. I designed 
a much simpler circuit, shown here 
in Fig. 1 (a) and (b). The relay RY1 will 
not activate until the resistance of 
the NTC thermistor RT drops low 
enough for the voltage across RY1 

to reach about 80 volts (or whatever 
the activating voltage for the relay 
used might be). Resistor R1 might 
be added to slow down the action 
by effectively boosting the needed 
voltage. 

Find the maximum resistance (of 
R1) with which the relay will activate 
when connected directly to 120 
volts AC, and then use a resistor of 
about half that value. That resistor 
should be shorted out by another 
set of contacts of RY1. The effec- 
tiveness of the circuit can be seen 
by finding values of fuses at the just- 
blow threshold (or just not -blow) 
when the circuit is used and not 
used (RT shorted out). 

I cannot think of an instance when 
a delay of one second (or more), as 
stated in the article, would be 
needed. Of the capacitors in the 
power supplies need one second to 
recharge after a spike in the loading 
current, I would say that the circuit is 
in peril, and a major redesign of the 
power supply is needed.) Therefore, 
the circuit shown here should do the 
same job nicely. 
PTER PESKA 
Taylor, MI 

In addition to responding to Mr. 
Peska's comments, I would like to 
point out several errors that ap- 

FIG. 1 -TWO ALTERNATIVE INRUSH 
current- limiting circuits. 

peared in the article. There is, in- 
deed, an error in Fig. 6 on page 49. 
The emitter of Q2 and the high end 
of R5 should be connected to the 
positive end of C2 (i.e., the positive 
24 -volt supply). The parts place- 
ment diagram, Fig. 7, is correct. 

In response to Mr. Peska's com- 
ment that the circuit is "too compli- 
cated, " I'd like to point out that the 
circuit was designed with a line -de- 
rived regulated power supply for 
several reasons. The main reason to 
combine such a power supply and 
timer circuitry was to illustrate the 
concept of a transformerless line - 
derived, regulated power supply. 

This circuit is popular in such 
commercial products as remote - 
controlled lamp /appliance control- 
lers. Other advantages of the circuit 
are that it is independent of the load 
connected to it, and it features a 
predictable and easily adjustable 
time delay. Finally, the circuit is not 
that "complicated" in the first 

place: It does not consist of many 
components, and it is easy to con- 
struct. I agree that Mr. Peska's cir- 
cuit is much simpler and will work, 
but my project was designed for the 
reasons stated in the article. 

My response to Mr. Peska's com- 
ment that a delay of more than one 
second is unnecessary is that the 
circuit allows for a wide range of 
delays by appropriate selection of a 
fixed resistor or by the use of a 

variable resistor. Delays of one sec- 
ond or less are easily obtained by 
choosing a suitable resistance (sim- 
ply reduce the value of R4). Again, 
the wide range of time delays possi- 
ble was given in Table 1 to illustrate 
the versatility of the circuit. 

In the parts placement diagram 
(Fig. 7), resistor R8 should be la- 
beled MOV1, R9 should be labeled 
R8, and R10 should be labeled R9 
(there is no R10 in the circuit). 

In the first sentence of the last 
paragraph on page 48, the sen- 
tence containing the phrase "shorts 
out thermistor R9" should read 
"shorts out thermistor R8. "- 
Douglas Wirth 

AUDIO UPDATE COMPLAINT 
Larry Klein's November Audio 

Update contains gross errors and 
unwarranted assumptions, and it is 
insulting to audiophiles and readers. 
For example: The "Hafler test" 
shown in Fig. 1 has a fatal error in 

that the amplifier is not evenly load- 
ed. Changes in an amplifier's load 
usually alter the response of the 
system significantly, and this 
change would be included in the null 
speaker signal. 

Klein assumes that a better am- 
plifier will make a better system; 
this is not necessarily so. The equip- 
ment surrounding an amplifier will 
interact with the amplifier for better 
or worse, and this makes it difficult 
to judge an amplifier accurately 
without considering the related 
equipment. For this reason, respon- 



sible reviewers list the equipment 
used with the unit under test. 

Klein also ignores the fact that 
audiophiles have a wide range of 
music preferences that influence 
equipment purchasing decisions. I 

argue that one can objectively eval- 
uate equipment, but must include 
other factors such as performance 
expectation and personal musical 
preference. 

Klein fails to recognize that so- 
phisticated listening skills take time 
and effort to develop into a useful 
tool for evaluating high -end audio 
equipment. I find his attitude typical 
of those whose hearing is un- 
developed and whose experience 
seems to be the result of confiding 
in salesmen, listening to rumors, 
and " wannabe" experts. Klein's in- 

competence is so complete that he 
probably would even claim that 
CD's sound better than records, 
contrary to what is obvious. 
S.D. 
Address withheld by request 

Mr. Duncan's long letter (heavily 
condensed for space reasons) con- 
tains several technical and philo- 
sophical confusions -aside from 
being stupid and insulting. To start: 

The Hafler circuit shown in Fig. 1 

of my article connects the "null" 
speaker so it can compare only the 
input and output of the right chan- 
nel, which is loaded with a conven- 
tional speaker. The resistance 
loading on the left channel output 
simply provides the input signal for 
the right channel. 

If I understand Mr. Duncan cor- 
rectly, he believes that it's more im- 
portant to match the complemen- 
tary defects of amplifiers and other 
equipment than to seek the best 
performance from each. Since well - 
designed power amplifiers -which 
were the subject of my article -are 
essentially audibly perfect within 
their power ratings, Mr. Duncan's 
mix -and -match approach is chasing 
a wild goose up a blind alley. Inciden- 
tally, the only "responsible" high - 
end reviewers that I know about 
write for The Audio Critic, men- 
tioned last month. 

As to my inexperience in critical 
listening, I became an avid au- 
diophile in the early 1950's when hi- 
fi equipment first became available 
in the U.S. For five years I worked as 

a technician for an electronics kit 
manufacturer, where I made tests, 
did repairs, and handled the tech- 
nical correspondence on my em- 
ployer's kits that included hi -fi kits. 
In the evenings and on weekends I 

"moonlighted" as a freelance hi -fi 
serviceman. 

After being a technical editor at 
Popular Electronics for two years 
and a similar magazine for another 
two years, I became the technical 
editor of Stereo Review where I was 
in charge of its equipment- testing 
program for about 20 years. During 
that time I auditioned countless 
products in my home and office lis- 
tening room. 

Moreover, I was invited to visit the 
test laboratories and factories of au- 
dio equipment manufacturers in En- 
gland, Germany, Japan, Denmark, 
Hungary, Austria, Canada, and the 
U.S. during that 20 year period. At 
all those locations I was asked to 
evaluate the sound of their products 
(mostly loudspeakers), and I fre- 
quently was able to validate my re- 
sponses against objective test 
data. 

I do not "confide" in salesmen, 
rumor[monger]s, and "wannabes." 
However, I know many product engi- 
neers and audio researchers -and 
guess what -most of them agree 
with me that, in general, CD's do 
sound better than LP's -if only for 
their superior signal -to -noise ratio. 

It's always good to hear from a 
fan. -Larry Klein 

AN AUDIONIDEO -PHILE 
I recently discovered Electronics 

Now, checked out every back issue 
from my public library branch, and 
spent many rewarding hours read- 
ing each one from cover to cover. I 

can't follow everything yet, but I ex- 
pect that will come with time. 

On a general note, I enjoyed Larry 
Klein's debunking of some of those 
outrageous claims from au- 
diophiles. I now have an authority to 
quote when I say that I cannot dis- 
cern any significant difference be- 
tween my $5000 equipment and the 
$20,000 worth of equipment that is 

supposedly being installed in aver- 
age 18 x 15 -foot American living 
rooms. 

I haven't seen one subjective au- 

continued on page 70 

Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
Grantham College of Engineering, 

now in our 43rd year, is highly ex- 
perienced in "distance education" - 
teaching by correspondence- through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy -to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages - as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid -State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1- 800 -955 -2527, or 
see mailing address below. 

w 
m 
m o 

GRANTHAM Z 
0 

College of Engineering 
Grantham College Road 

Slidell, LA 70460 

Accredited by 
the Accrediting Commission of the 

National Home Study Council 
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EQUIPMENT REPORTS 
B + K Precision Model 1686 DC Power Supply 

Power your 12 -volt 
equipment with this rugged 

supply. 

CIRCLE 10 ON FREE INFORMATION CARD 

;- MODEL 16860t POWER SUPPLY 

whether powering a pro- 
totype circuit or providing 
power for equipment 

being serviced, the bench -top DC 
power supply is an essential tool for 
anyone in the electronics industry. 
Its also essential for any anyone 
who plays an active role as an elec- 
tronics hobbyist. B + K Precision 
(6470 W. Cortland St., Chicago, IL 
60635) has recently introduced the 
Model 1626, a supply that is ideal 
for powering equipment rated at 12 
volts. 

The 1686 can deliver an output 
from 3 volts to 14 volts DC with a 

maximum current of 12 amperes. 
That high current rating is sufficient 
to power most car stereo systems, 
even those with high -power ampli- 
fiers. Most mobile amateur radio 
equipment, as well as CB trans- 
ceivers, marine radios, and other 
high- current automotive accesso- 
ries can be powered safely from the 
1686. 

The maximum output current 
available from the power supply is 

M proportional to the output voltage. 
° o, When the supply is set to deliver 

13.8 volts -which is the operating 
voltage for most equipment nomi- 
nally rated at 12 volts -the 1686 can 

o 
deliver 12 amperes continuously to 
the load. That drops to 10 amperes 
at 12 volts, 4.5 amperes at 5 volts, 
and 2.5 amperes at 3 volts. 

D At all voltage settings, the spec- 
ified load regulation is less than 

18 0.8% That is, regardless of the load 

at the output terminals, the supply's 
output voltage will deviate less than 
0.8% from its initial setting. The line 
regulation of the supply is also rated 
at 0.8% from 108 -132 volts AC. 
That means that regardless of the 
change in the line voltage to which 
the supply is connected, the output 
voltage will deviate less than 0.8 %. 
The ripple and noise is specified at 
less than 10 millivolts rms. Overload 
current limiting provides protection 
against excessive overload or 
short- circuit output. 

The 1686 is housed in a black 
metal cabinet that measures about 
5/2 x 6 x 12 inches; it weighs just 
over 12 pounds. The front panel fea- 
tures a pair of easy -to -read analog 
meters along the top edge, one for 
voltage and the other for current - 
that provide an indication of what 
the supply us doing at a glance. To 
the right of the meters is a rotary 
knob that controls the output volt- 
age. The bottom half of the panel 
contains two sets of output con- 
nectors, a power switch, and two 
LED indicators. 

The main voltage- output is pro- 
vided on a set of binding posts. Two 
sets of spring -loaded terminals - 
much like the kind commonly found 
on audio speakers -are provided 
for connecting low- current loads. 
The tie points can supply a max- 
imum of 2 amperes. Above the 
power toggle switch is an LED that 
serves as a power -on indicator. 
Above that is an LED that indicates 

that the supply is in an overload con- 
dition and has reduced its output 
voltage. 

The rear panel contains a fuse 
holder and a small fan. The fan, 
which helps to keep the supply 
compact by reducing the size of the 
heatsinks needed, does not run 
constantly. Rather, it is controlled by 
a thermostat, and comes on only 
when the internal temperature of 
the supply is too high for safe opera- 
tion. 

The outputs of the supply are iso- 
lated from the chassis and earth 
grounds, which is essential for flex- 
ibility in connections. If required, for 
example, the positive output can be 
connected to ground for powering 
positive- ground automotive equip- 
ment. 

The isolated outputs also allow 
multiple supples to be connected 
together in series or parallel for 
powering equipment that has higher 
voltage and current requirements. 
For example, connecting two sup- 
plies in parallel will provide a contin- 
uous source of 24 amperes, while 
connecting two supplies in series 
will provide an adjustable 6 to 28- 
volt power supply. 

The model 1686 can operate from 
either 120 -volt or 230 -volt AC power 
lines with frequencies of 50 or 60 
hertz. A slide switch on the bottom 
of the chassis permits easy selec- 
tion. 

We found the operation of the 
model 1686 to be quite straight- 
forward. The manual supplied with 
the supply was more than adequate, 
and we were happy to find that cal- 
ibration instructions were included 
there. 

B +K Precision has priced its 
model 1686 at $199. We think that 
the supply is ideal for service shops 
that regularly repair mobile equip- 
ment, as well as for retailers who 
need to power equipment on dis- 
play. Of course, radio amateurs will 
also appreciate the 12- ampere con- 
tinuous duty rating. St 



Graduate as a Fully nained 
Electronics Professional: 

If you want to learn about electronics, 
and earn a good income with that 
knowledge, then CIE is the best 
educational value you can receive. 

CIE's reputation as the world 
leader in home study electronics is 

based solely on the success of our 
graduates. And we've earned our 
reputation with an unconditional 
commitment to provide our students 
with the very best electronics training. 

Just ask any of the 150,000 -plus 
graduates of the Cleveland Institute of 
Electronics who are working in high - 
paying positions with aerospace, 
computer, medical, automotive and 
communications firms throughout the 
world. 

They'll tell you success didn't come 
easy...but it did come...thanks to their 
CIE training. And today, a career in 
electronics offers more rewards than 
ever before. 

CIE'S COMMITTED TO BEING 
THE BEST...IN ONE 
AREA...ELECTRONICS. 
CIE isn't another be-everything-to- 
everyone school. CIE teaches only 
one subject and we believe we're the 
best at what we do. Also, CIE is 

accredited by the National Home 
Study Council. And with more than 
1,000 graduates each year, we're the 

largest home study school specializing 
exclusively in electronics. CIE has 
been training career- minded students 
like yourself for nearly sixty years and 
we're the best at our 
subject.. .. ELECTRONICS... BECAUS E 

IT'S THE ONLY SUBJECT WE TEACH' 

CIE PROVIDES A LEARNING 
METHOD SO GOOD IT'S 
PATENTED. 
CIE's AUTO -PROGRAMMED® lessons 
are a proven learning method for 
building valuable electronics career 
skills. Each lesson is designed to take 
you step -by -step and principle -by- 
principal. And while all of CIE lessons 
are designed for independent study, 
CIEs instructors are personally avail- 
able to assist you with just a toll free 
call. The result is practical training... 
the kind of experience you can put to 
work in today's marketplace. 

LEARN BY DOING.. WITH STATE - 
OF- THE -ART EQUIPMENT AND 
TRAINING. 
CIE pioneered the first Electronics 
Laboratory Course and the first 
Microprocessor Course. Today, no 
other home study school can match 
CIE's state- of- the-art equipment and 
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FREE: 
SEND FOR YOUR CIE HOME 
STUDY COURSE CATALOG AND 
RECEIVE A FREE 24 PAGE CIE 
ELECTRONIC SYMBOLS 
HANDBOOK! 
Includes hundreds of the most 
frequently used electronic symbols. 
Published exclusively by CIE for 4 
our students and alumni. Yours 
free when you request a CIE 
Course Catalog. 
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training. And all your laboratory 
equipment, books and lessons are 
included in your tuition. It's all yours 
to use while you study and for on -the- 
job after you graduate. 

PERSONALIZED TRAINING....TO 
MATCH YOUR BACKGROUND. 
While some of our students have a 
working knowledge of electronics 
others are just starting out. That's 
why CIE has developed twelve career 
courses and an A.A.S. Degree pro- 
gram to choose from. So, even if 
you're not sure which electronics 
career is best for you, CIE can get you 
started with core lessons applicable to 
all areas in electronics. And every CIE 
Course earns credit towards the 
completion of your Associate in 
Applied Science Degree. So you can 
work toward your degree in stages or 
as fast as you wish. In fact, CIE is the 
only school that actually rewards you 
for fast study, which can save you 
money. 

SEND FOR YOUR CIE 
COURSE CATALOG AND 
WE'LL SEND YOU A FREE 
24 -PAGE CIE ELECTRONIC 
SYMBOLS HANDBOOK. 

r 1 
YES! I want to get started. Send 
me my CIE course catalog including 
details about the Associate Degree 
Program. (For your convenience, CIE 
will have a representative contact you 
- there is no obligation.) 

Please print clearly 

Name 

Address 

AE48 

City State 

Zip Age 

Phone No. ( 

Check box for G.I. Bill Benefits 

Veteran Active Duty 

Cleve and, Ohi 441e1í4 

A School of Thousands. 
A Class of One. Since 1934. 
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NEW LIT 
Use The Free Information Card for fast response. 

Understanding Digital Trou- 
bleshooting: Third Edition; 
by Don L. Cannon. Sams, 
Division of Macmillan Com- 
puter Publishing, 11711 
North College, Carmel, IN 
46032; Phone: 
800 -428 -5331 or 
317- 573 -2500; Fax: 
800- 448 -3804 or 
317- 573 -2655; $24.95. 

Digital systems must be 
effectively maintained if 
they are to operate reliably 
at peak performance lev- 
els. That is the central 
theme of Don Cannon's 
book on troubleshooting 
digital electronics. Mixing 
general tutorial information 
with "how to" instruction, 
the book is intended to 
help readers keep their dig- 
ital circuits operating prop- 

erly "in the pink." 
Intended for readers with 

a wide range of experience 
and formal technical back- 
ground from the novice 
hobbyist to the experi- 
enced professionals, Can- 
non's book includes com- 
prehensive text on basic 
electronic engineering con- 
cepts and the fundamen- 
tals of digital circuitry. After 
readers have learned (or re- 
freshed their knowledge) of 
the fundamentals, they will 
be ready to start trou- 
bleshooting. 

Cannon explains how to 
locate faults in digital cir- 
cuitry and make repairs of 
increasing complexity on 
everyting from simple con- 
trol circuits to computers. 
Chapters cover the tech- 

Third Edition 

completely 
updated guide to 
the maintenance 
dl digital systems 

Explains basic 
principles and 
troubleshooting 
lecnnlques 

Perfect fro those 
mteresled }n 

eteetronic 
$eddttology 
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niques for troubleshooting 
with advanced timing tech- 
niques, analysis of serial, 
parallel, synchronous, and 
asynchronous circuits, sig- 
nal tracing, and the use of 
logic clips and probes, and 
other specialized digital 
test equipment. 

The book also covers the 
solution of problems in se- 
quential logic circuits, how 
to test complex digital de- 
vices, and how to select 
logic analyzers and com- 
puter test equipment ap- 
propriate to the mainte- 
nance task at hand. Each 
chapter includes a self -quiz 
to permit readers to evalu- 
ate their progress and un- 
derstanding of the subjects 
to which they have been in- 
troduced. 

Professional Equipment, 
Catalog No. 33. Profession- 
al Equipment, 153 Plainview 
Road, Woodbury, NY 11797; 
Phone: 800-334-9291; Fax: 
516 -367 -7405; free. 

This 36 -page catalog is a 

source book of information 
on specialty tools available 
for such tasks as maintain- 
ing air conditioning, heating 
and ventilating equipment, 
monitoring the environ- 
ment, and inspecting in- 
dustrial equipment. Pic- 
tures and information are 
provided in the catalog for 
the latest moisture meters, 
gas detectors, circuit ana- 
lyzers, flow meters, and in- 

dustrial electronic test 
equipment. 

Catalog No. 33 will be of 
interest to maintenance en- 
gineers, architects, and in- 
spectors, as well as those 
with responsibilities for the 
enforcement of electrical 
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and fire safety codes. Use 
Professional Equipment's 
toll -free phone number to 
learn what specialized 
tools are available for your 
specific maintenance and 
inspection tasks. 

Glossary of DC /DC Convert- 
er Terminology. Conversion 
Devices, Inc., 15 Jonathan 
Drive, Brockton, MA 02401; 
Phone: 508 -559 -0880; Fax: 
508 -559 -9288; free. 

This 10 -page application 
note is the first in a planned 
series from Conversion 
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Devices, a designer and 
manufacturer of DC /DC 
converters. It contains 
more than 180 definitions 
of terms commonly associ- 
ated with DC /DC convert- 
ers and power supplies. 
Arranged in alphabetical 
order, the technical terms 
are simply and completely 
explained. it 



The DMM our 
customers designed. 

Before we built the new generation Beckman 
Industrial Series 2000 DMMs, we asked people 
like you what you really want. 

You want more. More test and measurement 
capabilities. More troubleshooting features. All 

in an affordable hand -held DMM. The Series 2000 
features the widest range Frequency Counter in 
any professional DMM, a full -range Capacitance 
Meter, True RMS measurements, Intermittent 
Detection, 5Ons Pulse Detection, and Peak 
Measurement capabilities. Plus, the Series 2000 
is the only meter to offer autoranging Min/Max 
recording and relative modes. 

You want a DMM that's easier to use. The 
Series 2000's display is 25% larger, with bigger 
digits and backlighting for easier reading, even 
in the worst light. Plus the fast 4 digit display 
provides the high resolution needed for adjusting 

.power supplies and generators down to lmV. 
And only the Series 2000 features a menuing 
system for fast, simple feature access. 

USA (619)279 -2200 UK (384)442394 FRANCE 
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Made in the USA 

The Beckman Industrial Series 2000, priced 
from $209 to $279 offers you the best perfor- 
mance for your dollar. Look again at these features: 

4 Digit, 10,000 Count Resolution 
Basic Accuracy to 0.1% 
True RMS, AC or AC on DC 
0.0151 Resolution 
Automatic Reading Hold 
lms Peak Hold 
Fully Autoranging Relative and Min Max Modes 
Intermittent Detector 
UL1244, IEC1010 Design 
Three Year Warranty 
The Series 2000 offers the most solutions for your 

everyday test and measurement needs. The only 
I)MMs designed by the people who use them. You. 

For more information on these new DMMs 
call (outside CA) 1 -800- 854 -2708 or 
(inside CA) 1- 800 -227 -9781. 

WAVETEK INSTRUMENTS DIVISION 

9045 Balboa Ave., San Diego, CA 92123 

(1) 4302 7606 GERMANY (089) 960 94 90 

81 (formerly Beckman Industrial Instrumentation Products Division) is now a part of Wavetek Corporation. 
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NEW PRODUCTS 
Use the Free Information Card for more details on these products. 

HANDHELD NTSC COLOR 
GENERATOR. A television/ 
video signal generator 
small enough to fit into a 

field- service kit is now 
available from B +K Preci- 
sion. The Model 1221, said 
to offer the same ca- 
pabilities usually found only 
in bench models, gener- 
ates 14 patterns of stable 
video signals for testing, 
servicing, and adjustment 
of TV's and other video 
equipment. 

The generator's patterns 
include standard NTSC 
color bars (with and with- 
out IWQ), full -field IWQ, 
split -field color bars with 
reverse bars and red, 
green, blue, and black 
rasters. It also offers six 
convergence patterns. For 
monochrome tests, the 
chroma can be turned off to 
display the luminance level 
only. A 1 -kHz subcarrier au- 
dio tone can also can be 
switched on or off. 

CIRCLE 16 ON FREE INFORMATION CARD 

Generator outputs in- 
clude composite video, IF 
(45.75 MHz, crystal -con- 
trolled), and CH3 and CH4 
(crystal -controlled). For 
testing CGA computer 
monitors, a 9 -pin D -type 
connector provides an 
RGB output. The user can 
select either interlaced or 
progressive scan, TTL or 
low -level (analog level) for 
RGB outputs. 

The Model 1221 is 

housed in a rugged, light- 
weight aluminum case that 
acts as an RF shield. It can 
be powered by the included 
AC adapter or an external 
12 -volt DC to 18 -volt DC 
source. 

The Model 1221 NTSC 
color signal generator is 
priced at $369. 
B + K Precision 
Chicago, IL 60635 
Phone: 312 -889 -1448 
Fax: 312 -794 -9740 

UPGRADED 90 SERIES 
SCOPEMETER. Fluke's up- 
graded ScopeMeter com- 
bines a 50 -MHz, 25- 
megasamples per second 
dual -channel digital stor- 
age oscilloscope with a 

digital multimeter. It has 
been given a Version 4 
software upgrade. 

This ScopeMeter in- 
cludes a lot of new features 
intended to improve its 
flexibility and "user friend- 
liness." They include per- 
cent duty -cycle measure- 
ments for pulse -width 
modulated signals in con- 
trol circuits, 30 -ohm range, 

24 and 0.01 -ohm resolution 

for tracing elusive shorts. 
Other new features include 
a "time stamp" to mark the 
occurance of minimum and 
maximum values, wave- 
form inversion on both 
channels for easier calcula- 
tions, and increased fre- 
quency- counter resolution. 

The upgrade also in- 
cludes circuitry that returns 
the instrument to previous 
settings when changing 
between the meter mode 
and the scope mode. Addi- 
tional record functions are 
included, and there is con- 
tinuous meter -mode dis- 
play of voltage, frequency, 
and duty cycle. A smart 

trigger algorithm allows 
hands -off duty-cycle mea- 
surements of pulse -width 
modulated motor -control 
waveforms. 

The three ScopeMeters 
(Models 93, 95, and 97) of- 
fer oscilloscope and digital 
multimeter functions. They 
all include such features as 
autoset, waveform and set- 
up memory, combined dis- 
play of meter results and 
waveforms, and conve- 
nient menus. The Model97 
also features a built -in sig- 
nal generator, a component 
tester, and remote control 
through an optically iso- 
lated RS -232 interface, 

CIRCLE 17 ON FREE 
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printer interface, and dis- 
play backlighting. 

The price of the 
ScopeMeter Model 93 is 
$1350, the Model 95 is 
$1650, and Model 97 is 
$1950. Upgrades of earlier 
ScopeMeter's are $155. 
John Fluke Mfg. Co., Inc. 
P.O. Box 9090 
Everett, WA 98206 
Phone: 800 -44 -FLUKE 

FOIL- SHIELDING TAPES KIT. 

Foil- shielding tapes are 
now available from 3M in 

convenient kits. Each kit 
contains 3M's full line of 
shielding tapes organized 
in a compact dispenser 
box. The Scotch brand 
tapes are intended for relia- 
ble point -to -point electrical 
contact. Examples of ap- 
plications include EMI /RFI 
shielding, grounding, and 
electrostatic- charge drain- 
ing. 

The eight 3/4- inch -wide, 
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Australia's 
Leading 
Electronics 
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If you are fascinat- 
ed by electronics, 
especially the hobby r , SILICON CHIP, 500 -B Bi- County Boulevard, Farmingdale, New York 11735 EN393 l 
aspects related to , l'm convinced! Enroll me as a Charter Subscriber. Enter my subscription as designated below. 
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your Charter Subscription City State Zip 

today. ', All orders payable in U.S.A. funds only. Allow 6 -8 weeks for delivery. , 

Silicon Chip, the most popular hobby 
electronics magazine south of the equator is 

written for you; if you are fascinated by building projects, 
increasing your understanding of theory, fixing consumer 
electronic products, and keeping up -to -date with world -wide 
trends within your electronics interests. 

Silicon Chip, an Australian publication, is reprinted in the 
United States offering the best of selected articles suitable 

for North American readers. 

SILICON® 
CHIP 

Plan to become 
a reader of 
Silicon Chip. 

Packaged in a specially prepared format guaranteed 
to excite the electronics hobbyist with new ideas, 
novel projects, extraordinary features and down -right 
good reading. 

Inside Silicon Chip you will discover how the other 
side of our world -down under -approaches the 
same hobby interests as you do, with ramifications 
that will amaze you. 

Detailed construction projects to appear in upcom- 
ing issues of Silicon Chip include: 

4- Channel Guitar Mixer 
Adjustable 0 -45V, 8A Power Supply 

Interphone Digital Telephone Exchange 
1.5V to 9V DC Converter 

Multi -Sector Home Burglar Alarm 
1- Megabyte Printer Buffer 

Exciting and imaginative Features like: 

Understanding Computer Memory 
How to Interlink Musical Instruments 

What's New in Oscilloscopes 

Become 
A Charter 

Subscriber 
Today 
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TROUBLESHOOTING 
AND REPAIRING 

AUDIO & VIDEO 
CASSETTE 
PLAYERS 

& RECORDERS 

Handbook of 
Electronics Tables 

and Formulas 
Sarh Edition 

3795 -XX $29.95 
Counts as 2 

3195P -XX $22.95 
Counts as 2/Softcover 

Basic 
Electronics 

Course 

2613P $18.95 
Softcover 

IROU5IESHOOTING 

ANO REPAIRING 

PERSON.1I. 
COMPI`TFRS 

3877 -XX $34.95 
Counts as 2 

BUILD YOUR OWN 
LASER,PHASER, 

ION RAY GUN 
AND OTHER WORKING 
SPACE -AC.l: PROJECTS 

r 

583804 -XX $19.95 
Counts as 2 /Softcover 

Understanding IC 
Operations 
Amplifiers 
Third EdAlan 

585120 $12.95 
Softcovp 

Video Scrambling 
& Descrambling 

for Satellite & Cable TV 

585107 -XX $24.95 
Counts as 2 

ELECTRONIC 

CONNERS ' 

A Complete 
Reference for 
Project Builders 

3671P $18.95 
Softcover 

THE BEST OF 
Ciarcia's Circuit Cellar 

1604P $17.95 
Softcover 

011019 -XX $39.95 
Counts as 2 

Duild stair (1st!' 
388366SX Compatible 

-' and ',Pe a Bandit 

4089P $18.95 
Sottcover 

10018 $39.95 

3241P $16.95 
Softcover 

East Pt' 
Maintenance 

and Repair 

4143 $22.95 

1 
ELECTRONICS ' 

riXiT tRA9$ 

2883P $18.95 
Sofcover 

THE GIANT BOOK tH 

ELECTRONICS 
PROJECTS 

1367P $29.95 
Softcover 

Designing, Building 
and Testing Your 

Own Speaker System 

WITH MOTS 
3374P $16.95 

Softcover 

BEGINNER'S 
GUIDE TO 

READING 
SCHEMATICS 
SECOND EDITION 

Master 
Handbook of 

1001 
MORE 
Practical 
Electronic Circuits 

804P -XX $21.95 
Counts as 2/Softcover 

CET 
EXAM 
BOOK 
3AO IDITION 

4190 $27.95 

C(All AC1 
I)(N ' . 

11AYER 

3107P $18.95 
Softcover 

BOB GROSSBLATTS 
GUIDE TO 

CREATIVE 
CIRCUIT 
DESIGN 

THE 
ILLUSTRATED 
DICTIONARY 

oF 
ELECTRONICS 

FIFTH EDITION 

3345P -XX $28.95 
Counts as 2/Softcover 

St 1 till USI. 
TEA IINICAI. 

M4rtIIMATKy 

3438 -XX $39.95 
Counts as 2 

TROUBLESHOOTING 
AND REPAIRING 
SOLID STATE TVs 
Second Edition 

3700 -XX $36.95 
Counts as 2 

TV REPAIR 
me BEGINNERS 

FOURTH RUITIO 

3632P $10.95 
Softcover 3610 $28.95 3627 -XX $29.95 

Counts as 2 



Select any 5 books orely $495 
when you join the ELECTRONICS BOOK CLUB (values up to $161.75) 

WORKING 
OWN 

FIBEROPTIC 
INFRARED 
AND LASER 
SPACE-AGE 
PROTECTS_ 

2724P $17.95 
Softcover 

MICROWAVE 
Oven Repair 

How to Test 
Armost Everything 

Electronic 

2925P $10.95 
Softcover 

THE 
ELECTRONICS 
WORKBENCH 

Tcxlis. Testers, 
and Tips 

for the Hobbyist 

Home Remote -Control 
& Automation Projects 

FEATURING 77 
STEP-BY- -STEP 
ILLUSTRATED 

PROJECTS 

Second Edition 

3785P $18.95 
Softcover 

THE 
Benchtop 

Electronics 
Reference 

MANUAL 
Second Edition 

3457 529.95 

r -- 
- B11CYg0PEDIA OF ol 

ELECTRONIC 
CIRCUITS 7 

VOLUME ONE PI 

'tri- -r--/- 
r/wwrioiserroossel 

1938 -XXX 060.00 
Counts as 3 

3672P 818.95 
Softcover 

troubleshooting 
with your 

TRIGGERED -SWEEP 

OSCILLOSCOPE 

3669 $27.95 

3414 -XX $39.95 
Counts as 2 

How to Read 
Electronic Circuit 

Diagrams 

2880P 814.95 

As a member of the 
Electronics Book Club . . . 
... you'll enjoy receiving Club bulletins every 3 -4 
weeks containing exciting offers on the latest books 
in the field at savings of up to 50% off of regular 
publishers' prices. If you want the Main Selection 
do nothing and it will be shipped automatically. If 

you want another book, or no book at all, simply 
return the reply form to us by the date specified. 
You'll have at least 10 days to decide. And you'll 
be eligible for FREE books through the NEW Bonus 
Book Program. Your only obligation is to purchase 
3 more books during the next 12 months, after 
which you may cancel your membership at any 
time. (Publishers' Prices Shown) 
All books are hardcover unless otherwise noted. ©1993 EBC 
A shipping /handling charge & sales tax will be added to all orders. 
If you select a book that counts as 2 choices, write the book number 
in one box and XX in the next. If you select a Counts as 3 choice, 
write the book number in one box and XXX in the next 2 boxes. 

Softcover 

Your most complete and 
comprehensive source for 

the finest electronics books 

the complete book et 

OSCILLOSCOPES 

3825 926.95 

ROBOT BUILDER'S 
BONANZA 

99 INEXPENSIVE 
ROBOTICS PROJECTS 

2800P 818.95 
Softcover 

TROUBLESHOOTING 

AND REPAIRING 

COMPUTER 
PRINTERS 

3923 532.95 

Mastering 

ELECTRONICS 

MATI 

llti 
BR 

3589 $27.95 

low-cost 
TEST EQUIPMENT 

PROJECTS 
YOU CAN BUILD 

114.4 a4.11 ac.:- 

Troubleshooting 
& Repairing 

a r 
SECOND 000109 
VCRs 

Goroon McComb 

3777 -XX $32.95 
Counts as 2 

3886 $22.95 

If coupon is missing, write to: Electronics Book Club, Blue Ridge Summit, PA 17294 -0810 

ELECTRONICS 
BOOK CLUB 
Blue Ridge Summit, PA 17294 -0810 

YES! Send the 5 volumes listed below, billing me just $4.95 plus ship- 
ping /handling & tax. Enroll me as a member of the Electronics Book Club 
according to the terms outlined in this ad. If not satisfied, I may return the 
books within ten days and have my membership cancelled. A shipping /hand- 
ling charge and sales tax will be added to all orders. 

If you select a book that counts as 2 choices, write the book number in one box and XX in the next. 
If you select a Counts as 3 book, write the book number in one box and XXX in the next 2 boxes. 

Name 

Address 

City State - 

Zip Phone 
Valid for new members only, subject to acceptance by EBC. Canada must remit in U.S. funds drawn on 
U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions. RE393C 
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four- yard -long rolls include 
one each of: 1170 (alumi- 
num), 1181 (copper), 1182 
(double- coated copper), 
1183 (tin -alloy- coated cop- 
per), 1194 (copper), 1245 
(embossed copper), 1267 
(embossed aluminum), and 
1345 (embossed tin- alloy- 
coated copper). Replace- 
ment rolls are available 
from the same source as 
the kits. 

The kit simplifies the 
task of finding the right 
tape when it is needed. The 
4 x 4 x 7.5 -inch container 
is labeled with useful tech- 
nical and applications infor- 
mation about the tapes: 
product number, backing, 
adhesive type and thick- 
ness, adhesion, resis- 
tance, and shielding effec- 
tiveness. 
3M Electrical Specialties 
Division 
Building 130 -3N -56 
6801 River Place Blvd. 
Austin, TX 78726 -9000 
Phone: 1-800-328-1368. 

900 -MHz RADIO POWER 
MODULE. Motorola has in- 

troduced 7.5 -volt RF power 
modules that operate in the 
806 -940 -MHz frequency 
range with an input power 
of 1 milliwatt and an output 
power of 4 watts. The 
MHW804 Series is intend- 
ed for cellular telephone, 
trunking, or other two -way 
radio systems. 

The series includes two 
modules that differ only in 

operating frequency band. 
Both are packaged in 

cases less than 1/2--inch 
wide. According to 

Motorola, the modules are 
exceptionally stable, rug- 
ged, low in harmonics, and 
have wide dynamic ranges. 

The MHW804 -1 oper- 
ates in the 800 to 870 -MHz 
range, and the MHW- 
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804 -2 operates in the 896 
to 940 -MHz range. The 
MHW804 -1 is priced at 
$50.82 and the MHW- 
804-2 is priced at $52.36 in 

1 to 399 quantities. 
Motorola, Inc. -E114 
5005 East McDowell Road 
Phoenix, AZ 85008 
Phone: 602 -244 -4597 
Fax: 602 -244 -4597 

DIRECT DIGITAL SYN- 
THESIZER KIT. This direct 
digital synthesizer from 
Novatech can produce out- 
put signals up to 12 MHz. 
The DDS -3 direct digital 
synthesizer kit can be pro- 
grammed to produce sine 
and TTL/CMOS- compati- 
ble signals from 2 Hz to 12 

MHz in 2 Hz steps. Its out- 
put frequency is set with a 

23 -bit binary word intro- 
duced by DIP switch or rib- 
bon cable. 
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The synthesizer's output 
amplitude is 1.4 volts peak - 
to -peak into an open cir- 
cuit. Fast switching of the 
output frequencies can be 
obtained because the tran- 
sition time for changing fre- 
quencies is less than 250 
nanoseconds. Spectral pu- 
rity is specified as better 
than 90 -dBc phase noise 
at 1 -kHz offset, 45 -dBc 
spurious, and 40 -dBc 
harmonic. 

Stability is specified as 
better than 10 ppm. The 
DDS -3 is powered by ± 5- 
volt DC power. The kit in- 
cludes a 3.5 x 4.5 -inch 
printed circuit board and all 
necessary parts. 

The DDS -3 kit is priced 
at $119.95 plus $5 for ship- 
ping and handling. 
Novatech Instruments, Inc. 
1530 Eastlake Ave. E., 
Suite 303 
Seattle, WA 98102 
Phone: 206 -328 -6902 
Fax: 206 -328 -6904 

CELLULAR NOTEBOOK 
LINK. A prominent Finnish 
electronics manufacturer 
has introduced its Cellular 
Notebook Link. Nokia de- 
signed the link for use with 
Compaq notebook com- 
puters equipped with the 
SpeedPAQ 144 modem 
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and Nokia 121 cellular 
phones. The link permits 
data and fax transmissions 
to be sent and received 
over a cellular network. 

The interface is a coiled 
cable with a quick -release 

data cradle that holds the 
phone while it is in the fax/ 
data mode. That design 
eliminates the separate in- 
terface box required in 
most mobile data installa- 
tions. The link needs no ex- 
ternal battery because the 
interface is powered by the 
phone's battery and the 
computer's internal power 
source. 

When used with the 
Compaq SpeedPAQ 144 
modem, the Cellular Note- 
book Link transmits data at 
4800 bits per second. 
However, if the data is corn - 
pressed, Nokia says the 
data throughput will ex- 
ceed 11 ,000 bps. Fax 
transmissions are sent and 
received at 9600 bps. 
Nokia Mobile Phones, Inc. 
2300 Tall Pines Drive 
P.O. Box 2930 
Largo, FL 34649 -2930 
Phone: 813 -536 -5553 
Fax: 813 -530 -7245 

STANDBY POWER SUP- 
PLIES. Perma Power Elec- 
tronics is offering a series 
of standby power systems 
for backing up computers 
and peripherals if power 
fails. WatchDOS supplies 
can be used with any DOS - 
based computer or net- 
work, but cannot be used 
with Windows or memory- 
management software. 
Each system includes a 

"Hibernate" software util- 
ity program. 

71111 

CIRCLE 22 ON FREE 

INFORMATION CARD 

When AC -line power 
fails, the software detects 
a signal from the backup 
power supply, transfers 
conventional, expanded, 
and extended memory and 



data to the hard drive, and 
then safely shuts down the 
computer. When AC power 
is restored, the software 
system restarts the com- 
puter, restores all memory, 
and resumes program ex- 
ecution at the point of 
power interruption. 

The 400 -VA Model 
DPS -4001 is priced at $299 
and the 600 -VA Model 
DPS -600L, for single per- 
sonal -use 386 computers, 
has price of $375. The 800 - 
VA Model DPS -800L, for 
office 386 and 486 com- 
puter systems, has a price 
of $489. 
Perma Power Electronics, 
Inc. 
5601 West Howard Avenue 
Niles, IL 60714 
Phone: 708 -647 -9414 
Fax: 312 -763 -8330 

CW TRANSCEIVER. This 5- 

watt, 20 -meter CW trans- 
ceiver covers the 14.000 - 
to 14.075 -MHz band. MFJ 
Enterprises' MFJ -9020 
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compact transceiver mea- 
sures only 2.25 x 6 x 6.5 
inches. It has a sharp, 8- 
pole crystal filter, 500 -Hz 
bandwidth, and Vernier 
tuning. The tranceiver has a 

5 -watt transmitter, a super- 
heterodyne receiver, audio - 
derived AGC, CW side - 
tone, and a built -in speaker 
with an earphone jack. The 
MFJ -9020 is powered from 
12 to 15 volts DC, and it fits 
in a briefcase. 

The price of the 
MFJ -9020 CW transceiver 
is $179.95. 
MFJ Enterprises, Inc. 
P.O. Box 494 
Mississippi State, MS 
39762 
Phone: 1-800-647-1800 
Fax: 601- 323 -6551. 

Clean Without CFCs 
or 1,1,1- Trichloroethane 
With New HCFC Blend 

Tech Spray has developed a fast -acting and highly effective cleaner 

called Envi- Ro- Tech'M 1677(1677) that uses a formulation of HCFCs 

and other non -CFC chemicals. 

This extremely pure product is non -corrosive, making it safe for use 

on most electronic equipment. Envi -Ro -Tech 1677 is effective in 

removing oils, greases, dirt, silicone, fluxes and similar soils. 

Although Envi -Ro -Tech 1677 has universal cleaning power, its low 
surface tension 
makes it ideal for 
precision and mic- 
roscopic cleaning. 

For a sample of 
this, or any Tech 
Spray cleaner, 
defluxer, duster or 
freeze spray, contact 
our Technical Assist- 

ance Department 
toll free at 
1- 800 -858 -4043. 

TECH SPRAY, Inc. 
P.O. Box 949 
Amarillo, TX 79105 -0949 
(806) 372 -8523 

Envi -Ro -Tech r" 1677 (1 , 
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Train at HOME to be an 

Eecironcs Tehnc8n 4 
As the demand for computers and microprocessor, 
in business, manufacturing and communications 
continues to grow, so does the need for qualified 
technicians. It's not unusual for experienced 
technicians to earn from $30,000 to more than 
$40,000 a year." Now through Peoples College 
of Independent Studies you can train for this 
exciting field without interrupting your ¡oh or 

home life 

Choose From Five Programs of Study 

Electronics & Microprocessor Technology 

Industrial Electronics & Microprocessor 
Technology 

Communications Electronics with Micro- 
processor Technology 

Computer Servicing & Electronics Technology 

Specialized Associate Degree In Electronics 
Technology 

Depending on the program you select, you'll 
perfect your skills using this advanced equipment, 
included in the price of tuition: 

IBM -Compatible Personal Computer 

Digital Multimeter 
Digital Logic Probe 

Elenco Oscilloscope 
Portable Cellular Telephone 

1' Source: U.S. Bureau of Labor Statistics: 

Exclusive Extras 
}Thanhance VA Training 

Peoples College introduces some training firsts to 
make your learning experience more complete: 

Accelerated Learning System -a scientifically 
proven study system that helps you learn faster 
and easier than ever before. 
Video Tutor Training Tapes - give you a 

permanent, visual record of informative lectures 
and close -up demonstrations. 
Experience Labs - professionally designed 
experiments that give you hands -on "bench" 
experience. 
Industry Certification Training Guide - provided 
with four of our programs. Prepares you for 
examinations you may take for your professional 
license or certification. 

Payment Plans - Np Finance Char 

To help itou get started on your education, Peoples 
College has reduced tuition rates and offers low 
monthly payment plans with no finance fees. So 

don't delay, call or write for more information 
today! 

OLtTALOG Mail Coupon or 
II TOLL FREE 1- 800 -765 -7247 

Programs offered only in United States. Canada, Puerto Rico 
and Virgin Islands. No Obligation. No sales person will call. 

Our programs are accredited by the Accrediting 
Commission of the National Home Study Council 

àG 

YES! I would like to know more about your 
training programs. Send a catalog to: 

Name 

Address 

City 

State Zip 

Phone # 

PEOPLES COLLEGE 
OF INDEPENIENT IVftIFS 

233 Academy Drive P.O. Box 421768 
Kissimmee, FL 34742 -1768 

Member, DA. Peoples Grow R -393 
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THE O0 M1 
PARTS 
PLACE 

Pocket LCD -digital 
multimeter value 

Take it along! This UL listed, 
autoranging multimeter folds up, 
with its probes, to easily fit a shirt 
pocket. Continuity buzzer, diode - 
check mode. Measures to 400 
volts AC or DC and 2 megohms 
resistance. #22 -171 24.99 

TECHLINETM Tools -The new standard in strength and precision! 
Precision- crafted with top -quality materials 
Designed for long life and ease of use 
Backed by Radio Shack's 1 -Year Limited Warranty 

New TECHLINE tools represent Radio Shack's uncompro- 
mising dedication to quality. Each is precision- crafted of 
long- lasting, hard -working materials and employs the lat- 
est design innovations for comfort and ease of use. And, 
each is backed by our full 1 -year limited warranty. 

Portable Power Inverter. For camp- 
ing, fishing, emergencies. Converts 
car /boat 12VDC to 115VAC for power- 
ing a TV, VCR, light or tool. Compact 
and efficient. Rated 140W continu- 
ous. #22 -132 99.99 

TECHLINE Swiss Army Knife. Tool 
kit for your pocket! You'll be prepared 
with a large blade, Phillips and slot 
screwdrivers, wire stripper, cutter, pli- 
ers, opener, tweezers and toothpick. 
#64 -2001 29.95 

TECHLINE 9 -in -1 Screwdriver. With 
eight steel tips in the most needed 
sizes -Phillips, slot and special pur- 
pose. Tips store in handle and shank 
doubles as 1/4" nutdriver. 
#64 -1967 9 99 

Hi- Current Car DC 
Adapter. Plugs into ve- 
hicle lighter socket. Pro- 
vides 6, 9 or 12VDC. 
With four Adaptaplugs. 
#270 -1562 15.95 

12VDC Brushless Micro 
Fan. Use to cool hum - 
sensitive circuits and 
small car stereo amps. 
Provides 3.5 CFM. 
#273 -0244 17.95 

Anti- Static Spray. By 
STATX® brands. New 
high -tech cleaner and 
protector repels dust - 
cleans without scratch- 
ing. #64 -3310 ... 3.99 

Mini Audio Amp With 
Built -in Speaker. Many 
uses -test amp, signal 
tracer, phone amp and 
amplified PC speaker. 
#277 -1008 11.95 

Desoldering Helper. 
Handy solder remover is 
easy to use. Your nearby 
Radio Shack has every- 
thing in soldering needs. 
#64 -2120 5 99 

Speedy service and low prices on thousands of parts and accessories! 

Prices apply 
at participating 
stores and dealers. 

FREE delivery to Radio Shack on orders $5 and up 
Semiconductors and ICs Hard -to -find batteries 
CB and scanner crystals Long -life vacuum tubes 
Phono cartridges /styli SAMS® service books 

Why pay more for mail- order? Your Radio Shack stocks 1000 electronic 
components, and another 15,000 are available fast from our special -order 
warehouse. Ordering is easy! Bring in the exact part number (or old part). 
We'll check availability and order by phone. Delivery time to your nearby 
Radio Shack for most items is a week. 

Th.dielhaek SINCE 1921 

AMERICA'S TECHNOLOGY STORE' 
CIRCLE 78 ON FREE INFORMATION CARD 



ULTRASONIC 
CLEANER 

Build a professional- quality ultrasonic cleaner and keep hard - 
to -clean connectors, parts, and tools spic and span. 

REINHARD METZ 

ULTRASONIC CLEANING HAS BEEN 
commonplace in commerce and 
industry for years, particularly 
for cleaning small, convoluted 
parts that would be a difficult or 
impossible to clean otherwise. 
Items that are routinely cleaned 
ultrasonically include machine 
parts, standard and micro- 
miniature tools and con- 
nectors. 

Factory -made ultrasonic 
cleaners are still too expensive 
for the average consumer and 
hobbyist. But with the draw- 
ings, photos, and text in this 
article, you can build your own 
ultrasonic cleaner. You have op- 
tions in building this ultrasonic 
cleaner. You can build the com- 
plete system with micro- 
processor -based time and tem- 
perature controls, or you can 
build only the basic model with 
on -off controls. You'll be sur- 
prised at the low -cost of the 
parts, regardless of the option 
you choose. The basic specifica- 

tions for the ultrasonic cleaner 
are given in Table 1. 

Only non -toxic, non- flamma- 
ble solutions will be needed to 
do effective cleaning with this 
ultrasonic cleaner. You'll be able 
to clean many different kinds of 
household or shop objects that 
are hard to clean -or, in the 
past, have just been too much 
trouble to clean well with con- 
ventional methods. Those ob- 
jects include jewelry, kitchen 
utensils, circuit boards, bicycle 
and auto parts, and tools. What 
is more, you can do all your ul- 
trasonic cleaning indoors -you 
don't have to go into your 
garage or backyard to keep nox- 
ious fumes out of your house. 

Ultrasonic cleaning 
The basis for ultrasonic 

cleaning is a bubbling action in 
a fluid called cavitation -mil- 
lions of tiny bubbles forming 
and collapsing within the clean- 
ing solution do the scouring. 
You have probably seen the car- 
toons of thousands of cleaning 
bubbles at work on the TV com- 

mercials for bathroom cleaners. 
The big difference here is that 
with our cleaner, the bubbles 
are created ultrasonically by 
piezoelectric transducers, not 
by the solution itself. 

The disk -shaped piezoelectric 
transducers are bonded to the 
underside of the cleaning pan. 
The dimensions of these bar - 
ium-titanate ceramic disks 
change continuously in re- 
sponse to high- frequency sig- 
nals applied across their sen- 
sitive surfaces. These trans- 
ducers are similar to those used 

TABLE 1 

LEADING SPECIFICATIONS 
FOR THE ULTRASONIC CLEANER 

Transducers piezoelectric 
Operating frequency 40 to 60 kHz 
Cleaning pan capacity 3/4 gallon 
Microcontroller Intel 8751 
Timing range* 1 to 99 min. 
Solution temperature 

w/heater* 25 to 99 °C 
Power requirement 117 -V AC, 60 Hz 

*Optional feature 
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in marine depth finders. 
The compression and expan- 

sion of the crystalline trans- 
ducers is coupled mechanically 
through the bottom of the pan 
to create the cavitation bubbles 
in any cleaning solution that 
you use. (For a complete de- 
scription of the piezoelectric 
effect, refer to page 46 of the 
January 1993 Electronics Now). 

If the cleaning solution that 
you select is a recognized sol- 
vent for the contaminants that 
you expect to find on the parts 
to be cleaned (for example, oil or 
grease), the ultrasonic cleaner 
will enhance the cleaning ac- 
tion of that solution. 

Description of the cleaner. 
The ultrasonic cleaner has 

three main parts: a stainless 
steel pan with two transducers 
attached, a large circuit board 
containing the power oscillator 
and time- and temperature-con - 
trol circuitry, and a small 
switch /display circuit board 
containing the control switches 
and LED displays. 

The large circuit board (ap- 
proximately 5 x 8 inches) is 
shown in Fig. 1. The left side of 
the board is occupied by the 
power transistor amplifier for 
the oscillator and its heat sink. 
The oscillator, made up of com- 
ponents on the board, supplies 
a 40- to 60 -kHz, 1000 -volt sine - 
wave to the piezoelectric trans- 
ducers. The large objects in the 
center of the board are the two 
transformers -one standard 
and one special. The micro - 
controller and other IC's are lo- 
cated on the right side of the 
board. 

All of the switches are located 
on the smaller (approximately 2 
x 5 -inch) PC board shown in 
Fig. 2. They include, from the 
left, the ON -OFF power switch, 
the TIME UP-DOWN toggle switch, 
the TEMP UP -DOWN SWITCH and 

2 the START pushbutton. The 
green two- digit, seven -segment 

g 
display on the left indicates 

Z' time, and red one to its right 
indicates temperature. 

Figure 3 shows the stainless 
*g steel cleaner pan upside down 
w with the two piezoelectric ce- 

ramic transducers (white disks) 
34 bonded to a stainless steel plate 

Fig. 1- CIRCUIT BOARD CONTAINING power oscillator and microcontroller -based 
time and temperature control circuitry. 

FIG. 2- CIRCUIT BOARD CONTAINING the manual operating control switches and 
LED time and temperature digital displays 

which, in turn, is bonded to the 
pan bottom. The plate trans- 
mits the vibrations from the 
transducers more uniformly 
through the bottom of the pan 
to the cleaning solution, and it 
helps to protect the brittle 
transducers from damage that 
might be caused by objects acci- 
dentally dropped into the pan. 

The ultrasonic cleaner will 
work very well without the time 
and temperature circuitry, but 
building them should be inter- 
esting, and they will add value 
to the cleaner. The controls will 
be especially useful if you plan 
to heat the cleaning fluid, and 
want to set time limits for the 
cleaning action on specific ob- 
jects. Moreover, the controls will 
shut the unit off automatically. 

Both time and temperature 
are programmable -time from 
from 1 to 99 minutes, and tem- 
perature from 25° to 99° C. The 
time and temperature functions 
are controlled by an Intel 8 -bit 
CMOS 8751 microcontroller, 
which you can program or pur- 
chase already programmed. 

Driver circuit 
Refer to the right side of the 

two -page schematic diagram 
Fig. 4. The amplifier in the 
transducer oscillator driver is a 
Hitachi 2SC1922 bipolar power 
transistor, Ql. The oscillator 
tank circuit is formed by the in- 
ductance the secondary wind- 
ing of transformer T1 and the 
effective capacitance of trans- 
ducers RES1 and RES2. Bridge 
rectifier BR1 and capacitor C1 
form a 160 -volt DC power suppy 
operated from the 120 -volt, 60- 
Hz line. Resistor RI provides the 
base bias for Ql, through the 
feedback winding of Tl. 

As Q1 turns on, current flows 
through the primary of Ti, 
which generates an opposing 
voltage in its feedback winding, 
tending to turn Q1 off again. At 
the parallel- resonant frequency 
of the tank circuit, made up of 
the secondary of Ti, RES1 and 
RES2, the phase shift between 
the base and collector of Q1 is 
exactly 180 °, which is necessary 
for circuit oscillation. The wind- 
ing ratios of Ti determine the 



FIG. 3 -VIEW OF INVERTED CLEANER PAN with two piezoelectric transducers 
mounted on it. The back of the control /display board is shown in the background. 

put voltage is about 1000 volts 
peak -to -peak. In addition, the 
DC startup current provided by 
Rl and C2 is the AC drive cur- 
rent for Q1. Resistor R2 and ca- 
pacitor C3 supress spurious 
oscillations at frequencies other 
than the tank's primary reso- 
nant frequency. 

As the drive voltage across the 
transducers swings through 
the 1000 -volt peaks, the trans- 
ducers expand and contract 
across their thickness dimen- 
sions, and their vibrations are 
coupled through the pan walls 
to the cleaning solution. 

Time and temperature control 
The CMOS8751 micro - 

controller, ICI, is the key com- 
ponent of both time and 
temperature controls. It re- 
sponds to input from the START 
button, TIME UP -DOWN Switch, 
TEMP UP -DOWN switch, and the 

temperature- sensor 
circuit. It provides 
the drive signals for 
the two -digit time 
and two -digit tem- 
perature LED dis- 
plays, the trans- 
ducer power Triac 
Q2, and the heater 
Iliac Q3. 

An assembly -code 
listing for the Intel 
8751 firmware is 
available from the 
address given in the 
Parts List or from 

F117,-;- 
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board 
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THE FOIL PATTERN FOR THE REVERSE (solder) side of the switch display circuit 
board. 

output voltage, and thus the 
voltage applied to the two trans- 
ducers. 

The input supply voltage is 
160 volts DC, and the turns 
ratio is about 5 to 1, so the out- 

the R -E BBS (516- 
293 -3000; 1200/ 
2400 baud 8, N, I). 
The program con- 
sists of a loop. 
whose time corre- 
sponds to the multi- 
plex rate of the LED 
displays. Each time 
the loop is tra- 
versed, one of the 
four digits is en- 
abled; the loop rate 
is sufficient to elimi- 
nate display flicker. 
Within the loop, in- 
puts are checked 
and various time, 
temperature, and 
display variables are 
updated. The 
switches provide di- 
rect input through 35 
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FIG. 4- SCHEMATIC FOR THE ULTRASON C CLEANER is divided by dotted lines into 
the operating control section and the time -temperature control section 

the I/O port. 
Tèmperature is registered in 

binary format, and it is convert- 
ed from a digital to an analog 
signal by resistor string R3 
through R9 and IC4 -a. This 

36 analog signal is then compared 

with the pan temperature sig- 
nal from IC5 by IC4 -b. When so- 
lution temperature falls below 
the selected threshold, IC6 
turns on to energize Q3, which 
provides current to pan heaters 
HTR1 and HTR2. When the 

cleaner is first turned on, the 
temperature is automatically re- 
set to 25 degrees C. Whenever 
heat is on, the decimal point of 
the temperature display LED is 
turned on. 

The timer circuit or function 
depends on the internal timing 
capabilities of the'8751, IC1. 
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When the START button is 
pressed, Q2 is energized, power- 
ing the transducers. The inter- 
nally registered time is decre- 
mented and displayed, and 
when zero time is reached, Q2 is 
turned off and the original time 
is reset. When the cleaner is 
turned on, the time is set auto- 

matically to 5 minutes, but this 
setting can be adjusted up or 
down. 

Finally, multiplexed segment 
and digit drive is provided to the 
displays by IC2, IC3, and cur- 
rent is limited by the eight 120 - 
ohm resistors in network RN1. 
Power for the control section is 

provided by T2, D1, D2, and 5- 
volt regulator IC8. Further de- 
tails of the firmware operation 
can be found by reading the 
code comments. 

Circuit board assembly 
Refer to Fig. 4, the two -page 

schematic for the complete ul- 37 
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FIG. 5 -PARTS PLACEMENT DIAGRAM for large circuit board. 

FIG.6 -PARTS PLACEMENT DIAGRAM 
for switch /display circuit board. 

trasonic cleaner. A boundary on 
the schematic separates the os- 
cillator and power switch cir- 
cuit from the time and tempera- 
ture circuits and controls. This 
permits you to distinguish be- 
tween the basic circuitry 
needed to operate the cleaner 
and the time and temperature 
control circuitry. 

Note that both circuit boards 
are two- sided. Foils for the parts 
placement and solder sides of 
both boards are included here. 
Making these boards might 
prove to be a challenge if you 
have not had much experience 
fabricating printed circuit 
boards of this complexity. 
Therefore, both boards com- 
plete with solder masks and 
through -hole plating are offered 

38 in the Parts List. 
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FIG. 7- OUTLINE FOR THE TRANS- 
DUCER MOUNTING PLATE to be cut 
from 0.063 -inch stainless steel plate. 

Refer to Fig. 5, the parts 
placement diagram for the large 
board circuit board. The order 
of component placement on 
this circuit board is not crit- 
ical- whether or not you plan to 
include the time /temperature 
circuitry and control switches. 

} IC3 

The only component on that 
board not available as a stan- 
dard catalog item is trans- 
former T1. You can purchase 
transformer Ti from the same 
source given in the Parts List or 
you can wind your own if you 
choose to do so. 

If you choose to wind your 
own transformer Ti, it will be 
necessary for you to obtain a fer- 
rite core and Litz wire. The core 
in the prototype is a Ferroxcube 
4229 -PA275 ferrite core ob- 
tainable from Philips Compo- 
nents Discrete Products, Sau- 
gerties, NY 12477. The primary 
winding has 20 turns of 21 
strand/36 AWG Litz wire arid 
the secondary has 99 turns of 
the same wire. Feedback is ob- 
tained with 31/2 turns of No. 22 
AWG wire. 

Be sure to double check the 
values of all the components as 
you insert them. Power tran- 
sistor Q1 is positioned on top of 
the heatsink as shown in Fig. 1, 
and both parts are fastened to 
the board with screws at the 
same time. Insulate Ql from the 
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THE FOIL PATTERN FOR THE FRONT (component) side of the main circuit board 

heatsink with a mica insulator 
coated liberally with heatsink 
grease. After mounting Ql, 
check its isolation with a meter 
to be sure that it really is insu- 
lated from the other compo- 
nents or conductors. 

Mount transformer Ti by the 
40 lugs on its frame and connect 

its wires individually as indicat- 
ed in Fig. 4. If you plan to build 
the cleaner without the time 
and temperature controls, the 
positions for those components 
will remain open. The precision 
temperature sensor, LM355, 
(IC5) will be epoxied on the bot- 
tom of the stainless steel pan, 

_ 
Z 

and be connected to 
the board by a twist- 
ed pair of wires at 
P3. 

Sockets are rec- 
ommended for all 
DIP -style IC's (ICI, 
IC2, IC3, IC4, IC6, 
IC7), particularly 
the microcontroller, 
IC1. Insert all re- 
sistors, capacitors, 
plugs (three -pin 
plug, PL1; five -pin 
plug, PL3; and four - 
pin plug, PIA), sock- 
ets (25 -pin socket 
SO2 and two -pin 
socket S05, resistor 
network, rectifier 
bridge, Triacs and 
diodes. Solder all 
leads and trim ex- 
cess lead lengths. 
Examine the circuit 
board closely to be 
sure there are no ac- 
cidental solder 
bridges or cold 
joints. 

Refer to the parts 
positioning di- 
agram, Fig. 6, and 
insert the three 
switches (S1 -S3), 
the sockets for the 
two dual- digit, seg- 
mented LED dis- 
plays, DISP1 and 
DISP2, and the 
right -angle, 25 -pin 
header PL2. Solder 
all leads and trim ex- 
cess. Again, check 
for inadvertent sol- 
der bridges or cold 
solder joints before 
inserting the dis- 
plays. 

Transducer plate 
and tank 

Start the assem- 
y bly of the tank and 

transducers by cut- 
ting out a +3 x 6'/2- 

inch rectangle from 0.062 -inch 
stainless steel plate as shown in 
Fig. 7. Round the corners to '/2- 
inch radiuses, deburr all edges, 
and sand or grind both sides so 
the plate will lie flush against 
the bottom of the stainless steel 
tray. 

Next, prepare both trans- 



ducers, RES1 and 
RES2, for wire at- 
tachment by clean- 
ing their surfaces 
with alcohol or 
other suitable sol- 
vent. Strip about 1/4- 

inch of insulation 
from both ends of a 
pair of 24 to 26 AWG 
multistrand hook- 
up wires approxi- 
mately 12 inches 
long for transducer 
connection. Flatten 
the wires by fanning 
out their stranded 
ends, and tin the 
strands with lead - 
tin solder. 

Carefully solder 
the fanned out 
strands of one wire 
to the centers of 
each transducer as 
rapidly as possible 
to prevent overheat- 
ing and damaging 
the ceramic trans- 
ducer. Then solder a 
copper wire, approx- 
imately 3 inches 
long to connect the 
reverse sides of the 
transducers, ob- 
serving the same 
precautions about 
soldering. 

Note: the trans- 
ducers are polar- 
ized, and both must 
have the same po- 
larity on top and on 
the bottom. If this is 
not observed, the 
opposing vibrations 
of each transducer 
will cancel the effect 
of the other one. 

After the wires are 
soldered to the 
transducers, the 
next step is to bond 
the transducers to 
the rectangular 
transducer mount- 
ing plate. Refer to Figs. 3 and 8 
to see how the transducers are 
positioned on the plate. Mix the 
two parts of a high quality, slow - 
setting epoxy and apply a film of 
it to the plate. Position the 
transducers on the plate, and 
while applying slight pressure, 
rotate them slightly so that 
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THE FOIL PATTERN FOR THE REVERSE (solder) side of the main circuit board 

some epoxy underneath the 
transducers is squeezed out to 
form a bead of epoxy around the 
edges of the transducers where 
they contact the plate. 

When the epoxy holding the 
transducers has set, apply ep- 
oxy to the transducer plate as- 
sembly and cement it to the 

_ 
Z 

bottom of the tank, also as 
shown in Figs. 3 and 8. If you 
intend to include the optional 
temperature control, adhere the 
two heating elements, HTR1 
and HTR2, to the sides of the 
pan (one is shown in Fig. 3.) Sol- 
der or crimp sleeves to the ends 
of the heater wires. Solder a 



twisted pair of hook -up wire ap- 
proximately 12 inches long to 
the LM335 temperature trans- 
ducer (IC5) and solder or crimp 
sleeves to the other ends of the 
four wires. Epoxy temperature 
sensor IC5 to the bottom of the 
pan as shown in Fig. 8. Mark 
the wires to identify their polar- 
ity. 

Final wiring and assembly 
There are no requirements for 

the ultrasonic cleaner case. You 
can make one by assembling a 
box from' /4 -inch sheet plastic or 
you can purchase a small 6 x 6 
x 9 -inch plastic storage bin 
from your neighborhood hard- 
ware or houseware store. The 
bin will work very well as a pro- 
tective case. 

Pass the bare ends of the 
three -wire line cord terminated 
with a three -prong plug 
through the grommeted hole in 
the case. Strip the ends of the 
wires for soldered or crimped 
sleeves to connect them to 
three -pronged plug PLl, observ- 
ing the ground wire. The ON -OFF 
switch on the switch -display 
board will perform the switch- 
ing function when the small 
board is plugged into the large 
board through plug PL5. 

Install fuse Fl in its holder, 
and place the large circuit board 
in the case. Connect the trans- 
ducer, heater, and temperature 
transducer wires by pressing 
their terminating sleeves over 
the header pins as shown in 
Fig. 8. Plug the switch/display 
board into the sockets SO2 and 
S05. Carefully check all compo- 
nent values and placement, and 
all wiring against the sche- 
matic, Fig. 4, before carrying 
out the test and checkout pro- 
cedures. Make any corrections 
necessary. 

Before operating the ultra- 
sonic cleaner, check to be sure 
that the pan is grounded to the 
line cord ground and the pri- 
mary of transformer T1 is iso- 
lated from its secondary and 
tank circuit. 

T st and checkout procedure 
Temporarily support the tank 

next to the circuit board. Fill the 
pan at least half full with water. 

42 Caution -Never operate the 

PARTS LIST 

All resistors are 1/4 -watt, metalized 
film, 5 % unless otherwise stated. 

R1- 10,000 ohms, wirewound, 10 watt 
R2 -51 ohms, wirewound, 1 watt 
R3-86,600 ohms 
R4- 42,200 ohms 
R5- 21,500 ohms 
R6- 10,500 ohms 
R7 -5300 ohms 
R8 -2610 ohms 
R9 -1270 ohms 
R10 -8200 ohms 
R11 -4640 ohms 
R12, R13 -316 ohms 
R14 -914 ohms 
R15 -1100 ohms 
R16 -1000 ohms 
R17, R20 -316 ohms 
R18, R21 -360 ohms 
R19, R22 -470 ohms 
Capacitors 
C1 -11.LF, 200 volt, polyester film 
C2 -47µF, 200 volt, polyester film 
C3- 0.47µF, 100 volt, polyester film 
C4- 1000µF, 15 volt, aluminum elec- 

trolytic 
C5-11.1.F,15 volts, aluminum electrolytic 
C6, C7, C14 -.11.LF, polyester film 
C8 -10µF, 15 volts, aluminum elec- 

trolytic 
C9, C10-0.05µF, polyester film 
C11- 100muF, 15 volt, aluminum elec- 

trolytic 
C12, C13-30 pF 
Semiconductors 
IC1 -87C51 CMOS microcontroller with 

EPROM, Intel or equiv. 
IC2- 74AC244PC octal bus driver, non - 

inverting, National or equiv. 
IC3- 74F244 octal bus driver, non -in- 

verting, National or equiv. 
1C4 -LM339 quad comparator, National 

or equiv. 
IC5-LM335 temperature transducer, 

National or equiv. 
IC6, IC7- GE3023 optoisolator, Harris 

or equiv. 
IC8- LM340TS (7805) voltage reg- 

ulator, 1A, Motorola or equiv. 
Q1- 2SC1922 power transistor, Hitachi 

or equiv. 
02, Q3- triac, Teccor Q4004F31 or 

equiv. 
D1, D2- 1N4001 silicon diode 
DISP1- LN526GA 7- segment LED dis- 

play, Panasonic or equiv. 
DISP2- LN526RA 7- segment LED dis- 

play, Panasonic or equiv. 
BR1- BR840, full wave rectifier bridge, 

Diodes Inc. or equiv. 
RN1 -eight 120 ohm resistor network, 

CTS9043 or equiv. 

Other component 
Fl-fuse, 6 ampere, standard 
HTR1, HTR2 -100 watts, 120 volts, 

Watlow F02005007 or equivalent 
S1- switch, rocker, panel- mounted 
S2- switch, miniature toggle, momen- 

tary SPST, panel -mounted 
S3, S4- switch, miniature toggle, mo- 

mentary SPDT, panel- mounted 
XTAL1- 11.0592 MHz crystal holder 
T1- transformer, custom wound (see 

text) 
T2- transformer, EWC Inc. 

EL- 16- 260A10 or equiv. 
P1- three -pin header 
P2 -25 -pin right -angle header 
P3 -five -pin header 
P4- four -pin header 
P5-two -pin header 
S02 -25 -pin socket 
S02 -2 -pin socket 
RES1, RES2- piezoelectric trans- 

ducers, ceramic, 2 -inch, Vernitron 
56786 PZT-4 or equiv. 

Miscellaneous: large and small circuit 
boards, stainless steel tank (67/e x 
41/4 x 4 inches, Polarware No.E904 
or equiv.), Anodized aluminum heat 
sink, (4 x 3 x 2 inches), transducer 
mounting plate (see text), mica in- 
sulator for a bipolar power transistor, 
thermal conductive grease, sockets 
for IC1, IC2, IC3, IC4, IC5, IC6, IC7, 
three -wire power cord with 3 -prong 
plug, line cord grommet, fuse holder, 
case (see text), hookup wire, wire 
sockets, epoxy, solder. 

Note: The following parts are available 
from A &T Labs, P.O. Box 4884, 
Wheaton, IL 60187: 

Kit of parts for the ultrasonic clean- 
er without time and temperature con- 
trols /displays or case, $169.00. 

Kit of all parts for the complete ul- 
trasonic cleaner including pro- 
grammed 8751 microcontroller ex- 
cept case, $249.00 

Double -sided printed circuit 
boards -large, $25.00; small, $9.00 

Programmed Intel 8751 micro - 
controller, $29.00 

Custom -wound transformer T1, 
$69.00 

Ceramic piezoelectric transducers 
RES1 and RES2, $32.00 

Stainless steel cleaner pan, $19.00 
Add 6% shipping and handling on all 
orders paid for by check or money order. 
Add 10% shipping and handling on all 
COD orders (U.S. only) via UPS. Illinois 
residents add 6.75% state sales tax.For 
all correspondence please include a 
stamped, self- addressed envelope. 

cleaner unless the pan is at 
least half full of liquid. Apply 
power, and turn on the cleaner. 
You should hear a hissing 
sound from the pan and you 
should be able to feel the vibra- 
tions with your fingertips on 

the edge of the pan. If you do not 
hear or feel these operating in- 
dications, check for the pres- 
ence of the primary 160 volts at 
Cl, and +5 volts at C5. 

When testing, remember that 
the primary circuit is connected 



FIG. 8- EXPLODED VIEW showing wiring connections between the main circuit board 
to the piezoelectric transducers, pan heaters, and temperature sensors mounted on 
the pan. 

to the 120 -volt power line, so ex- 
ercise caution to avoid electric 
shock. Also, the voltage applied 
to the transducers is about 
1000 volts. If the unit fails to 
function at turn -on, check for 
the presence of 11 MHz at pin 18 
of the microcontroller ICI, and 
look for changes in the time and 
temperature display LED's. At 
turn -on, those digital displays 
should readout 5 and 25, re- 
spectively. 

Although the design frequen- 
cy should be close to optimal, 
further adjustment could im- 
prove efficiency. Perform any ad- 
ditional tuning by turning the 

slug core of transformer Tl. Ad- 
just it gradually until you are 
able to observe maximum tur- 
bulence in the cleaning fluid. 
One way to determine a max- 
imum is by adding a drop of 
food coloring to the water, and 
adjusting for maximum disper- 
sion rate of the color in solution. 

Cleaner operation 
You can purchase cleaning 

fluids from hardware, auto 
parts, and grocery stores, but 
you can also easily mix your 
own. You might want to experi- 
ment with cleaning mixtures. A 
general rule of thumb is that 

any cleaning solution that 
works satisfactorily in cleaning 
objects by hand methods will 
also work in the ultrasonic 
cleaner. Liquid detergent in 
water, for example, is a good 
general cleaner, while ammonia 
in water works well for jewelry. 
Carburetor cleaner cleans car- 
buretors and other automotive, 
bicycle or machine parts that 
are coated with oily or greasy 
contaminants. 

Before cleaning any object in 
the ultrasonic cleaner, it is a 
good idea to remove as much 
surface dirt and grime as possi- 
ble manually with paper towels, 
brushes, or cotton rags to mini- 
mize the contamination enter- 
ing the cleaning solution. The 43 



For your Heart's sake 
get PULSE STICK 11 

our very own sophisticated 
pocket health monitor, PULSE 

STICK II, checks your pulse rate 
quickly and accurately anywhere. 
Regular monitoring of your pulse 
rate during exercise will enable you 
to plan an exercise regimen suit- 
able for your stage of fitness. pulse 
stick II provides an early warning 
that you may be exceeding your 
own capabilities. 

PULSE STICK II photoelectri- 
cally measures the changes 

Only 

'39'1 

in the pulsed intensity of infrared 
radiation emitted by superficial 
blood vessels below the skin of the 
thumb. The time intervals between 
pulses are automatically measured 
and analogued by the micro- 
processor based circuitry and dis- 
played in a liquid -crystal display 
(LCD). 

Before attempting any exercise pro- 
gram, consult your doctor. Ask for 
guidance regarding the recom- 
mended safe pulse ranges for your 

exercise program. Follow 
your doctor's instructions 

carefully. 

Uses three AA dry cells 
supplied with PULSE STICK II 

rso-2 
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Ideal for running, walking and 
aerobic training programs! 

YES! Please send me PULSE 
STICK II at $39.95 each. Price includes ship- 
ping and handling charges. 

Total amount of order S 

Check or Money Order enclosed. Make 
check payable to CLAGGK Inc. PULSE 
STICK II Offer 
Charge my Visa MasterCard 

Account No. 

Exp. Date / 

Credit Card 
Signature 

Print Name 

Address 

City State Zip 

No telephone orders or C.O.D. Signature re- 

quired on credit card orders. All prices include 
postage and handling. Payments in U.S.A. 
funds only. New York residents must include 
local applicable sales taxes. No foreign orders. 

Mail orders to CLAGGK Inc. Pulse Stick II 

Offer, PO. Box 4099, Farmingdale, NY 11735 

FAX orders to I -516-293-3115 
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cleaner is most effective in 
cleaning hard -to -reach recessed 
areas. Place the parts to be 
cleaned in the pan filled with 
the cleaning solution, and turn 
on the cleaner. Experiment with 
various objects to determine 
their optimum cleaning time. 

If the cleaning solution is to be 
heated, turn the main power on 
first to allow the solution to reach 
its set temperature. Time and 
temperature values are set by 
pushing the up /down buttons. 

Precautions 
The cleaner operates from 

120 -volt line power and there 
are liquids present; together 
these pose an added electric 
shock hazard if proper ground- 
ing is not maintained. More- 
over, some cleaning solutions 
and their vapors can be toxic. 
Other precautions are: 

The use offlammable clean - 
ingfluids is not recommended. 
If they are used, exercise all rea- 
sonable precautions by moving 
the cleaner out of doors and nev- 
er leave it unattended while the 
fluid is in the pan. Be sure to 
return all toxic fluids to a safe 
storage container when clean- 
ing is complete. Never use gas- 
oline as a cleaning fluid! 

Never put your hands into the 
cleaning solution when the 
cleaner is on. The intense vibra- 
tions can drive particulates into 
your skin, and the ultrasonic 
energy could damage body 
tissues. 

Minimize any time spent 
close to the operating cleaner 
because the high- frequency 40- 
kHz oscillations can cause 
headaches and might lead to 
hearing impairment although 
they are not audible. 

Be sure that the pan is at least 
half filled with solution during 
all cleaning operations. 

Place any objects to be 
cleaned carefully in the pan 
with tongs, and take care not to 
drop any heavy object in the pan 
that could damage the fragile 
transducers. 

The use of chlorofluorocar- 
bon (CFC) solvents, commonly 
used to remove solder paste 
from circuit boards, is not rec- 
ommended because of their 
threat to the environment. o 
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ELECTRONICS ENGINEERS' 
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this third edition of the desktop reference is 
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covering all aspects of today's electronics 
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Countersurveillance 
Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices -and 
how to defend against experienced 
information thieves -been placed 
in one VHS video. If you are a 
Fortune 500 CEO, an executive in 
any hi -tech industry, or a novice 
seeking entry into an honorable, 
rewarding field of work in 
countersurveillance, you must 
view this video presentation again 
and again. 

Wake up! You may be the victim of 
stolen words -precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening to your most private con- 
versations. 

Wake up! If you are not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
"sweep" a room clean. 

There is a thriving professional service 
steeped in high -tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding field is made possi- 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know their industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 45 minutes in a 
straightforward, exclusive talk than was 
ever attempted before. 

Foiling Information Thieves 
Discover the targets professional 

snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high -tech companies, any competitive 

o°'i industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 

Z egies, cusromer lists, product formulas, 
c manufacturing techniques, even adver- 

ytising plans. Information thieves eaves - 
.S-2 drop on court decisions, bidding 

information, financial data. The list is 
a") unlimited in the mind of man-es- 

pecially if he is a chief? 
You know that the Russians secretly 

installed countless microphones in the 
46 concrete work of the American Embassy 

building in Moscow. They converted 

1- 516- 293 -3751 
HAVE YOUR 

VISA or MC CARD 
AVAILABLE 

what was to be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 

Stolen Information 
The open taps from where the informa- 

tion pours out may be from FAX's, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in- 
formation drain. Basic telephone use cou- 
pled with the user's understanding that 
someone may be listening or recording 
vital data and information greatly reduces 
the opportunity for others to purloin 
meaningful information. 
r 
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The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio -frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look for a 
bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly in a 
matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs. One was a phony 
bug to fool you into believing you found a 
bug and secured the telephone. The sec- 
ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 
more bugs. 

The professional is not without his 
tools. Special equipment has been de- 
signed so that the professional can sweep 
a room so that he can detect voice -acti- 
vated (VOX) and remote -activated bugs. 
Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser - 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 
a countersurveillance professional, but by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home. After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step in either acquiring professional help 
with your surveillance problems, or you 
may very well consider a career as a coun- 
tersurveil lance professional. 

The Dollars You Save 
To obtain the information contained in 

the video VHS cassette, you would attend 
a professional seminar costing $350 -750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49.95 (plus 
$4.00 P &H) you can view Countersur- 
veillance Techniques at home and take 
refresher views often. To obtain your 
copy, complete the coupon or call . 



RAY MARSTON 

FIELD- EFFECT TRANSISTORS (FET'S) 
are unipolar rather than bipolar 
devices, and this gives them cer- 
tain properties that are superi- 
or to those of bipolar tran- 
sistors. Unlike the bipolar 
transistor, whose current de- 
pends on the movement of both 
electrons and holes, FET opera- 
tion depends on only one of 
those charge carriers. Freed 
from the time delays that occur 
when those charge carrier re- 
combine, FET's offer faster 
switching speed and higher 
cutoff frequencies. 

Other advantages of the FET 
include: 

Voltage rather than current 
operation. 

Extremely high input imped- 
ance in the OFF state. 

Virtually constant current 
with respect to voltage at specif- 
ic bias levels. 

Current change that is inver- 
sely rather than directly propor- 
tional to temperature. 

Despite these advantages, the 
FET has not replaced the 
polar the bipolar transistor in 
all applications, but it has en- 
couraged new generations of 
small -signal and general pur- 
pose and RF MOSFET's as well 
as general purpose and RF 
MOSFET power transistors. 
Moreover, the latest digital logic 
families are based on FET tech- 
nologies. The basic FET is a 
simple, three -terminal, voltage - 
controlled device with charac- 
teristics that are similar to 
those of vacuum -tube pen- 
todes. Thus, the FET is consid- 
ered to be the solid -state 
equivalent of a pentode. 

The two major classes of 
FET's are the junction FET 
(JFET) and metal- oxide -semi- 
conductor FET (MOSFET), for- 
merly called an insulated -gate 
FET (IGFET). FET's are further 
divided into N- channel, P- 
channel, depletion -mode and 
enhancement -mode devices. 
MOSFET's with N -doped chan- 
nels are called NMOS, and those 
with P doped channels are re- 
ferred to as PMOS. 

The three electrodes in all 
FET's are the source, drain, and 
gate, analogous to the emitter, 
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FIELD- 
EFFECT 
TRANSISTORS 

Learn about field- effect transistors: 
JFET's, MOSFET's, DMOS MOSFET's 
and CMOS -how they are made, how 
they work, and what to look for when 
selecting them for your designs. 

collector, and base of the bipolar 
transistor. Both JFET's and 
MOSFET's are available as dis- 
crete transistors. Some 
MOSFET's have dual gates and 
are intended for use as radio - 
frequency mixers. 

This article explains how P- 

channel and N- channel 
MOSFET's are combined to 
form the popular complemen- 
tary-MOS (CMOS) digital logic 
families. CMOS technology has 
made possible very large scale 
integrated (VLSI) memories, mi- 
croprocessors and dedicated 
circuits that contain more than 
one million transistors and still 
have very low power require- 
ments. 

Most small -signal FET's today 

are fabricated with planar ge- 
ometry in which all electrodes 
are accessible from the top of 
the device. The active regions 
are defined on the wafer or sub- 
strate by successive masking, 
etching, and deposition or ion - 
implantation steps. But power 
MOSFET's now being fabricated 
with vertical structures are ac- 
tually capable of handling much 
higher current in smaller areas 
of silicon. 

Junction FET's 
The simplest FET, the JFET, 

is illustrated by the cross -sec- 
tion view of Fig. 1 -a. It is made 
by selectively implanting or dif- 
fusing ions into the wafer or 
substrate. An N -type region is 47 
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FIG. 1 -N- CHANNEL PLANAR JFET 
showing diffused or implanted channel 
and gate regions (a). and schematic 
symbol (b). 

defined on the P -type substrate 
by photolithographic methods, 
and N -type ions are implanted 
to form the N- channel. Later in 
the manufacturing process, fol- 
lowing further masking, oxide - 
deposition and etching steps, P- 
type ions are implanted or 
diffused into the N- channel to 
form the P -type gate. 

Aluminum source and drain 
terminals are formed directly on 
the N- channel and an alumi- 
num gate terminal is formed on 
the P -type gate. The sym- 
metrical construction of the 
JFET permits the drain and 
source to be interchanged, if 
necessary. 

If a positive voltage is applied 
at the drain of the N- channel 
JFET shown in Fig. 1 -a, and a 
negative voltage is applied at the 
source with the gate terminal 
open, a drain current flows. 
When the gate is biased nega- 
tive with respect to the source, 
the PN junction is reverse bi- 
ased, and a depletion region, 
devoid of current carriers, is 
formed. 

Because the N- channel is 
more lightly doped than the P- 
type gate material, the depletion 
region penetrates into the N- 
channel. This region, depleted 
of charge carriers, behaves like 
an insulator. The depletion re- 
gion narrows the N- channel 
and increases its resistance. If 
the gate bias is made even more 

48 negative, drain current is cut off 

completely. 
The gate -bias voltage that 

cuts off the drain current is 
called the pinchojf or gate-cut- 
off voltage. However, as the bias 
becomes positive, the depletion 
region recedes, the channel re- 
sistance is reduced, and drain 
current increases. Thus, the 
JFET gate actually controls 
JFET current. 

The schematic symbol for the 
N- channel JFET is shown in 
Fig. 1 -b. As in other schematic 
symbols for solid -state devices, 
the arrowhead (representing 
the direction of conventional 
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FIG. 2 -P- CHANNEL PLANAR JFET 
showing diffused or implanted channel 
and gate regions (a), and schematic 
symbol (b). 

current flow) points from P- 
doped material to N -doped ma- 
terial. In the N- channel JFET 
symbol, the arrowhead points 
from the P -type gate toward the 
N -type channel. 

A section view of a P- channel 
JFET is shown in Fig. 2 -a. The 
channel of the device is P -type 
material, and the gate is N -type. 
If a positive voltage is applied to 
the source, conventional cur- 
rent flows from the source to the 
drain. lb reverse bias the junc- 
tion between the N -type gate 
and the P-type channel, the gate 
must be made positive with re- 
spect to the channel. The bias- 
ing voltages of a P-channel JFET 
are opposite to those of the N- 
channel JFET. 

The schematic symbol for the 
P- channel JFET is shown in Fig. 
2 -b. The arrowhead also points 
from P -type material to N -type 
material. In this instance, it 
points from the P -type channel 
to the N -type gate region. The 
characteristics of the P- channel 
JFET are similar to those of the 
N- channel device, except that 
the voltage and current polar- 
ities are reversed. 

Both N -type and P -type 
JFET's operate in the depletion 
mode; that is, they conduct 
with zero bias on their gates. 
Figure 3 shows a typical family 
of drain characteristics for an 
N- channel JFET. As the gate -to- 
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FIG. 3 -DRAIN CHARACTERISTICS FOR AN N- CHANNEL JFET. The family of gate 
curves has its origin at zero drain -to- source volts, and the gate bias values show 
voltage control. 



FIG. 4 -N- CHANNEL JFET COMMON - 
source amplifier is analogous to a bi- 
polar common -emitter amplifier. 

source voltage is made in- 
creasingly negative, the deple- 
tion region is increased, and 
drain current decreases. As a re- 
sult, pinchoff voltage occurs at a 
lower value of VDS. Curves for 
different values of gate -to- 
source bias, VGS, are plotted in 
the figure because the FET is a 
voltage- operated device. 

JFET circuits 
When an N- channel JFET is 

connected to a VDS supply as 
shown in Fig. 4, a drain cur- 
rent, ID, flows in the device. The 
magnitude of ID can be con- 
trolled by a gate -to- source bias 
voltage, VGS. Similarly, when a 
P- channel JFET is connected to 
a negative drain voltage, a drain 
current, ID, flows in the device. 
The value of ID is maximum 
when VGS equals zero, and it is 
reduced (to bring the JFET into 
a linear operating region) by ap- 
plying a reverse bias to the gate 
terminal of the device (negative 
bias in a N- channel device, 
positive bias in a P- type). 

In Fig. 3, the value of VGS to 
reduce ID to zero, the gate -to- 
source pinchoff voltage Vp is 
about -7 volts. The value of ID 
when VGS equals zero (called 
IDSS or drain saturation current 
for zero bias) is about 52 milli- 
amperes for the device shown in 
the figure. 

The gate -to- source junction 
of the JFET has the charac- 
teristics of a silicon diode. When 
reverse biased (to bring it into 
its linear operating region), gate 
leakage currents (IGSS) are mea- 
sured in thousandths of a mi- 
croammpere at room tempera- 
ture. Actual gate signal cur- 
rents are only a fraction of a 

that, and the input impedance 
to the gate is typically 1000 
megohms at low frequencies. 
The gate junction is effectively 
shunted by a capacitance of a 
few picofarads, so input imped- 
ance falls as input frequency is 
increased. 

If the gate -to- source junction 
of the JFET is forward biased, it 
conducts like a normal silicon 
diode, and if it is severely re- 
verse biased it avalanches like a 
Zener diode. Neither of those 
conditions will harm a JFET if 
its gate currents are limited to 
those specified. 

Referring to the N- channel 
JFET drain characteristics in 
Fig. 3, it can be seen that, for 
each value of VGS, drain current 
ID rises linearly from zero as the 

FIG. 5 -N- CHANNEL JFET COMMON - 
drain (source -follower) amplifier is anal- 
ogous to a bipolar emitter -follower am- 
plifier. 

FIG. 6 -N- CHANNEL JFET COMMON - 
gate amplifier is analogous to a bipolar 
common -base amplifier. 

drain -to- source voltage (VDS) is 
increased from zero to a value at 
which a knee occurs on each 
curve. Moreover, ID remains vir- 
tually constant as VDS is in- 
creased beyond where the knee 
occurs. 

Thus, when VDS for any of the 
family of VGS curves is below its 
knee value, the drain -to- source 

i k'riL7 

GATE 

a 

b 

DRAIN 

SOURCE 

FIG. 7 -N- CHANNEL, DEPLETION - 
mode MOSFET with negative gate bias 
(a), and schematic symbol (b). 

pins 01 the JFET act like a volt- 
age- variable resistor with its 
value determined by V05. The 
drain -to- source resistance, 
RDS, can be varied from several 
hundred ohms at VGS = zero to 
thousands of megohms at 
pinchoff. That characteristic 
permits the JFET to be used in a 
circuit as a voltage -controlled 
switch. 

From the drain characteristic 
curve of Fig. 3, it can be seen 
that when VDS is above the knee 
value, the ID value is dictated 
primarily by the VGS value, and 
is virtually independent of the 
VDS value. This characteristic 
permits the JFET to function as 
a voltage -controlled current 
generator. 

The gain of a JFET is spec- 
ified as a transconductance, 
gm, the rate of change of drain 
current with respect to gate 
voltage. A gR, of 5 milliamperes 
per volt indicates that a varia- 
tion of one volt on the gate pro- 
duces a change of 5 milliam- 
peres ID. The units of this 
measurement are in inverse 
ohms or mhos. You will find that 
JFET data sheets usually spec- 
ify gR, in millimhos or micro - 
mhos. 

The N- channel JFET in Fig. 4 
is organized as a common - 
source amplifier, analogous to a 
bipolar NPN common -emitter 
amplifier. In typical applica- 
tions, the JFET is biased into 
its linear region and organized 49 



as a voltage -to- voltage converter 
or amplifier. As shown in Fig. 4, 
a load resistor of suitable value, 
RL, should be placed in series 
with the JFET's drain -to- source 
current. 

Another common JFET con- 
figuration is the common drain 
or source follower configura- 
tion shown in Fig. 5. That con- 
figuration is analogous to the 
bipolar emitter -follower config- 
uration. Yet another possible 
JFET configuration is the com- 
mon -gate configuration shown 
in Figure 6. That configuration 
is analogous to a bipolar com- 
mon -base configuration. 

MOSFET's explained 
The metal -oxide FET or 

MOSFET was developed as an 
improvement on the JFET, and 
it has become the most impor- 
tant form of FET. Figure 7 -a 
illustrates an N- channel deple- 
tion -mode MOSFET with a 
negative gate bias. The gate of 
this MOSFET is fully insulated 
from the adjacent channel. This 
is the most important distinc- 
tion between an N -type deple- 
tion -mode MOSFET and an N- 
type JFET, which is manufac- 
tured with a doped gate region 
directly under and in contact 
with the gate. 

The surface of the silicon P- 
type wafer is first coated with a 
layer of silicon dioxide (S102), 
and the source and drain win- 
dows are masked and etched to 
expose the P-type substrate. N- 
dopants are heavily diffused or 
implanted into those two re- 
gions. Another window is 
masked and etched over the 
channel, and it is given a lighter 
concentration of N dopant. In 
subsequent steps, the channel 
is recoated with an insulating 
oxide, and the metal source, 
drain, and gate terminals are 
deposited. 

When the drain is positive 
with respect to the source, a 
drain current will flow, even 
with zero gate voltage. However, 
if the gate is made negative with 
respect to the substrate, 
positive charge carriers (holes) 
induced in the N- channel will 
combine with the electrons and 
cause channel resistance to in- 

50 crease. With increasing nega- 
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FIG. 8 -DRAIN CURVES FOR N- CHANNEL DEPLETION -MODE MOSFET showing the 
effects of positive and negative bias 

tive bias, the pinchoff voltage 
will be reached, and drain cur- 
rent will cease. However, if the 
gate is made positive with re- 
spect to the substrate, addi- 
tional electrons are induced, 
and the channel current then 
increases. 

The schematic symbol for the 
N -type depeletion -mode 
MOSFET is shown in Fig. 7 -b. 
The path or channel between 
the source and drain is shown 
as a solid bar. The symbol for 
the P- channel depletion -mode 
MOSFET is identical to the N- 
type, except that the arrow 
points outwards. 

Figure 8 is a drain -to- source 
characteristic curve for an N- 
channel depletion -mode 
MOSFET. It can be seen that the 
current drain, ID' is inversely 
proportional to the magnitude 
of the negative gate voltages, 
Vas. Compare Fig. 8 with Fig. 3 
for the N- channel JFET to see 
their similarities. 

Planar enhancement -mode 
MOSFET's are made by the 
same methods as planar deple- 
tion -mode MOSFET's. However, 
the N- channel enhancement - 
mode MOSFET shown in Fig. 9 
does not have the N -doped 
drain -to- source channel 
through the P -type substrate of 
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FIG. 9 -N- CHANNEL ENHANCEMENT - 
mode MOSFET with positive grid bias 
(a), and schematic symbol (b). 

the N- channel depletion -mode 
MOSFET. Therefore, there is no 
conduction between drain and 
source at zero gate bias. 

To turn an enhancement - 
mode MOSFET on, positive gate 
bias is needed. As the gate volt- 
age is increased, more electrons 
are induced into the channel. 
They cannot flow across the ox- 
ide layer to the gate, so they ac- 
cumulate at the substrate 
surface below the gate oxide. 
When a sufficient number of 
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HOPPER 
COLLINS 490T-1 

490T -1 (CU -1669) AUTOMATIC ANTENNA COUPLER for 
2 -30 MHz range; 600 W PEP. 200 W average. Use with 20 
ft whip or 25 -100 ft long -wire antenna. Terminal for wire 
and "C" coax connection. Has 5 -500 pf 10 KW vacuum 
capacitor and variable step -coil. Requires 115 V 400 Hz; 
7.6x10.1x12.6, 24 lbs. 
USED -NOT TESTED $300 
MANUAL for CU -1669 $15 w /set purchase 

BC -348R RECEIVER 
BC -348R RECEIVER, late WW -2 & Korean 
War vintage receiver covers 200- 500KHz & 
1.5 -18 MHzAM -CW in six bands. Has BFO, 

crystal filter, AVC, and DM -28 28 VDC 
dynamotor. No PL103 plug. 9.5x18x10.5, 
44 lbs. 
USED -REPARABLE $165 
MANUAL, partial repro $10 

COLLINS HF POWER AMP DECK 
COLLINS HF POWER AMP DECK, AM 
367A -3 amplifies 0.15 W input to 500 W 
output using two 4CX250B tubes over 
2 -30 MHz in four bands. Verniers for 
driver and PA tune. Requires +2000 V 500 
ma, +400 V 80 ma, & +28 V. 7x19x7.8, 
25 lbs sh. USED W/SCHEMATIC ... $235 

HP -8640B opt 323 RF GENERATOR 
Rugged military version of HEWLETT - 
PACKARD 8640B; covers 500 KHz to 512 
MHz AM /FM /Pulse in 10 ranges using 6 -digit 
LED readout. Output: 0.013 uv to 2 V ( -144 to 
+19 DBM). Modulation 400, 1K and 5K Hz. 

Does NOT have phase -lock, X100 resolution 
expand or external input like standard HP- 
8640B. Mounted in transit case; w /manual 

copy. Requires 103 -127/207 -242 VAC 48 -440 Hz; 7.8x19.5x22.4, 70 lbs sh. 
USED -CHECKED $1250 

10 DB SMA ATTENUATOR, gold -plated; Elcom ÁT53 -10, NEW $14.95 

Prices F.O.B. Lima, 0. VISA, MASTERCARD Accepted. 
Allow for Shipping Write for latest Catalog Supplement 

Address Dept. ES Phone 419/227 -6573 Fax 419/227 -1313 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

TECHNICAL SCHOOL CLOSED! 
Selling hundreds of HEATH Co. test and training equipment et up to 70% off their catalog prices. 
Use Heath catalog for description. Condition: new b slightly used, many without manuals. All 
professionally wired & tested, or In kit form If noted. First come, first served. Check or major 
credit cards. Sorry, no COD or open accounts. Add $4.50 Mailing 8 Handling, any quantity . 

185 00 

295.00 
189 00 

2" Project Speaker 
Experimenter's Night, 8 ohm, .1 Watt 

2" Spk 3 for 2.00 10 101 ,995 
ih:ldrP.r7yrr 

Z -DOS res - mettation, 'd. 18 II 39.50 
Z -DOS Microsoft Dacumentaaan Vol I 19.75 
EWD100 Dud 5.5' Disk Drive (for Above) 49.00 
ZVM133 Taminsl for ET100 Above 89.00 
ET750 750 Hole Breadboard Block 8.95 
ET310 340 Hole Breadbowd Bbck 295 
ET170 170 Hole Breadboard Block 195 
ET83300 7150 Hob Experiment Breadboard 19.95 
ETB6201 Dig. Experiment Circuit Brd Module 34.50 
EMU/4A Electronic Ckti Guide 8 2 Audio Tape' 14.50 
HCA3000 Univ. RF Connector Adaptor Kit 49.00 

DSA854 DX Aut ee í 

I.F. 950-1450 MHz 486.00 
HP -15CBK Owners Handbook OMy 4.95 
RS232 -V24 Delmont NW Breakout Boa, RS232 

24 Me 1-0 14 LED Test Sat 2950 
002525-2V RS232 AB Sw. Box, Metal 14.50 
CN3825-2VCenPoniCA8Sw. Box, Meti 18.50 
B1060 '5001nx1. Lug Ant AWG12 -22 wham 12.50 
HT301 'Deluxe Ratchet Clam Lug Crimp Tod 11.50 

'Combination Both Items 19.95 

BNC Receptacle Assemblies 
BC60 BNC / Banana Plugs 
BC70 BNC /Tat Clips 
BC60 BNC / Niigata Clips 

4.45 10 Mixed ®395. " 9C70 

BNC Plug Assemblies 
BC30 BNC / Banana Plugs 
BC40 BNC /Test Ups 
BC50 BNC/ Nigelor Cips 

4.95 10 Mixed @ 4.45 

Stainless Pliers EMI 
Designed ter precision Meckrak; sock 
Sablee', rustproof, ndwble sidwont 
contaminate. Furiwrmoe, there rton- 

magrteik. Ferons: box joint pralin 
Around cubing edge and plastic gré 
Fat palm. limited gantlgraWble. 
H104A 5.1/4' Offset Wedowee 
H1048 1-1 /1' Diagonal Cutler 
H1040 5' Lai Moderns' 
H104E 634' Shat Neederoa 
H104AE Orw09dl 1485, 5ubse. 

Quick Guard Motion Alarm 
Instant Mtadmntbar arnptar use. 

magnets. Emits 80db puked alarm 
if disturbed. S. vis & dorm Wiped 
key. 20 sec. entry a exit delay. Auto reset 
61.33 sec. of d wm. 9V bMlwy op.aton. 
ST23 SPECIAL 1215 x.10010.50 ea. 

495 
495 
4.85 
4.85 

1215 

GENUINE KESTER N RESIN CORE SOLDER il@ 

NáSB .OFS ff0 
Cat 

6.95 
K632558 .025 6337 
K553257 .032 SB-5 
161862 -5b 062 14160 

58 8.95 
57 6.45 
88 13.95 

Duel BNC Banane Misname 
2710 BNC Fende b Banana 
2720 BNC Mob to Birdrq 
2730 BNC Rani. b Pak 
395 ea. 10 ®3A5 as 

, jrfr, ::'4Q 
Nob: The snit kit component parts usually supplied sit 
manuals wend sealable and Pte's reflect this maim. N 
coursa we new, rod se exam. 
EE110 Laar Technology 21.50 
EE4201 Für Optics Leming Cane, SPECIAL 19.50 
EE6201 Lab Experiments D dal Tech WO Ade 18.50 
Easy RoprrtmnQCourse bLBC 250 pp. 895 

These books we brand new 8 represent a seeing over pub. 
Ichas bat prion. M hard bound except (soft) as noted. 
Conóse Intro to Engineenrq Ecanan.a,HHard 12.50 
TTL Cock Book, Lancaster (soft). Sms 4.95 

4.95 
8.95 

13.95 
2.95 

Assembly Language Proem (soft), ten 

Decision Mlskro Mr UncertaUncertainty, ull, P -Hall 
Industrial Van 19th Edition, knmcan Conf. 
Fns 6 Systems, Appliaoona Manual AMA 

o00KSBYMC CRAW HILL 
So9wre Reliability, Musa !amino, Hard 
Introducing The Ursa System, kk 0ilbn 8 Morgan 
ppd Elecborics, Toidtaim 8 Activities Mn., 2 Vol 
A Rotrares Guide to Prahl Boboma (io?t 

Di_ Fudmatta s, , 3rd 'tin 
Experiments in Electronic so. 
DIp1M, Experiments-Trouble Cox (alt) 
Experiments Electric Citait Staley, 
Principles or Electric Circuit, Rost, 2nd Ed. - or Electric Cruets, ' ,3rd Ed. 

895 
8.95 
5.95 
395 

18.50 
5.50 
8.95 
8.96 
8.95 

12.95 

IMurd 

ÓC 4.2b ~ Cable, Solid AW62e 

4995 
TDC8-25 25 sas 
TDC8-50 50 590 

TTO 1w al0 a86 
TDC6100 100 4.740 

aOBEOIR-55%d0%OFFI 
Round Telephone Catis Solid AW0-24 
TDD4-250 250 2448 
TDD6100 

TÓ06500 
1006100 
T006250 
T006500 

iffaaiiHow 
rLcDrn Tech 

9.25 
5.95 

11.95 
2795 

7.95 
19.50 
38.75 

ULAR-TELCO RJ118 FUN CABLETE97ERa 
These eoarorrtieel hand-held units Wiwi respective ambles 
ter opens E unwiring. Id.418a stsigMeltru or aces . . 
wind able'. Equipped si4t 9V Yoko. Wiry. - 
Dx50 Rií1- 12 TesM 2996 
Dx50DEC MAU- DECTeM. 3296 l 
DX45 Rl45Tesiw 3895 
DX40A 10BwTTester 3995 

1755 Osgood St.. N. Andover, MA 01845 
CALL: 508/682 -6936 FAX: 508/689 -9484 
ORDER TOLL FREE 800 343 -1455 RE 1 1 

52A1 
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ELIElectronic Kits International Inc. 

.111111111101( 

íß.a. J Electronic Kit 

NEW! 
KITS 
OOOi. }`v 

, 7D ,f0 00.0 a0ß/ / -)p' ' 

FULL -COLOR PACKAGING! 

OVER 100 
Fun & Challenging 

KITS! 
* Thief Catcher - Burglar Alarm 
* Alien Zapper 
* Fisherman's Secret 
* Robot Blinker 
* Mini Holiday Tree 
* Space Age Metronome 
* Hold- The -Phone Button 
* Digital Roulette 
* Mini Metal Detector 
* Digital Slot Machine 
* Dinosaur Bird Sound Generator 
* FM Transmitter w/ Microphone 
* Color Organs 
* Power Supplies 

AND MANY MORE!!! 

SEE THEM AT 
YOUR LOCAL 

HOBBY /CRAFT 

AND 

ELECTRONIC STORES ! 

1- 800 -453 -1708 

1663I No) es \\r.. Ir\ inc. (,r\ 92714 

cm! FOI IltFl tult 11 11 Sl nitl \I. \RI.S I 11 N 
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MIKE NELSON'S 
MOVIE VIEW SALES. INC. 

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION! 
INFO (708) 250 -8690 /FAX (708) 250 -8755 

P.O BOX 26 WOOD DALE, IL 60191 
Call C.S.T. Monday thru Friday 9:00 - 6:00 Sat. 10:00 - 2:00 

Friendly Courteous Service 10 Yrs. Experience 6 Mo. Warranty 

JERROLO 1 -3 4 or more PIONEER 1 -3 4 or more 
NEW TRI /BI COMBO (FTB) 125.00 120.00 NEW SA- PIO -COMBO 155.00 150.00 
NEW TRI /BI PAN 75.00 55.00 NEW SA- PIO -PAN W /SWITCH 80.00 75.00 
NEW SB -3 COMBO 110.00 105.00 NEW ORIG. BA -6100 PAN CALL MIKE 
NEW SB -3 PAN 55.00 50.00 SCIENTIFIC ATLANTA 1 -3 4 or more 
DPV -7212 260.00 CALL *NEW SA -3 COMBO (SA -3B) 125.00 120.00 
STARCOM 6/7 (1 PC UNIT) 215.00 CALL NEW SA -3 PAN 75.00 55.00 
DPBB -7212 CALL MIKE 8550: 175.00 165.00 
CAMOUFLAGE TRI /MODE CALL MIKE 8580: 250.00 CALL 
NEW FTB -2 75.00 55.00 8536: 195.00 CALL 
NEW SB -2 55.00 50.00 OAK 1 -3 4 or more 
HAMLIN 1 -3 4 or more NEW OAK N -12 COMBO(Vari Sync) 115.00 110.00 
NEW HAMLIN COMBO (CH 2 OR 3) 110.00 105.00 NEW OAK N -12 PAN(Vari Sync) 60.00 55.00 
NEW HAMLIN MLD -1200 50.00 45.00 M -35 -B 50.00 45.00 
MLD- 1200 -2 50.00 45.00 PANASONIC -VIEWSTAR 20 LOT 100 LOT 
Price effective 71/92 (Subject tc change without notice) 75.00 CALL 

ZENITH: Z -TAK 220.00 CALL 
NOTCH FILTERS 16.00 12.00 

MOST ORDERS SHIPPED SAME DAY' 
QTY. ITEM PRICE EA. TOTAL PRICE 

SUB TOTAL 
SHIPPING Add $4.00 per unit 
$4.00 PER COD TAG /CREDIT CARDS Add 5% 
TOTAL 

All Combos come with new Panasonic or 
Viewstar converter. 
(Parental lockout units: No extra charge.) 
Volume control units available 
(WAIVER) - MUST BE SIGNED FOR OUR RECORD 

Yes, I am paying for full service This is 
only to be used as a second unit. 

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby 
declare, under penalties 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. FEDERAL AND VARIOUS STATE LAWS 
PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR 
UNAUTHORIZED USE 

ABSOLUTELY NO ILLINOIS SALES 

VISA -MASTER C.O.D. 
CASHIER'S CHECK El MONEY ORDER 0 
ORDERS ONLY: 1 -800 735 -5912 

Card # Exp. Date 
Name 
Address 
City 
Phone ( ) 

SIGNATURE 
x 
It is not the intent of MOVIE VIEW to defraud any television operator and we 
will not assist any company or individual in doing the same. 

State Zip 

If l'or any reason you are not satisfied with any item purchased, 
you may return it within 30 days of delivery for a full refund. 



RF POWER - TRANSISTORS - TUBES 

52A4 

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK 

TRANSISTORS MRF433MP $32.00 SRF3749 CALL 2SC1955 $9.00 2SC3101 $7.95 MHW SERIES CALL 30KD6 SYL $18.95 8560AS $149.95 

CD2664A $24.00 MRF450 13.50 2N3553 $2.85 2SC1969 2.25 2S0235Y 2.25 RECEIVING TUBES POWER & SPECIAL 8873 EI 339.95 

ECG340 3.95 MRF454 14.50 2N3771 2.95 2SC1970 2.45 2SD613 1.40 6AN8A $13.95 5728/51601 54.95 8875 EI 339.95 

MGF1302 7.95 MRF455 10.95 2N3866 1.25 2SC1971 4.80 J310 1.50 6A28 14.95 Match Pr. 119.95 8908 GE 26.95 

MGF1402 17.95 MRF455A 11.95 2N4048 12.95 2SC2028 1.95 MB8719 6.35 SONO 11.95 810 PL 109.50 8950 GE 20.75 

MRF134 18.00 MRF458 17.95 2N4427 1.25 2SC2029 3.50 TA7205AP 2.25 6BZ6 7.95 811A PL 13.95 Match Pr. 45.90 

MRF136 21.00 MRF475 9.25 2N5179 1.25 2SC2053 1.20 TA7222AP 3.00 6CA7 -MP G.E. 49.95 Match Pr. 31.90 2C39A/8 59.95 

MRF137 24.00 MRF476 4.00 2N5589 1310 2SC2075 1.45 UC1250 29.50 6CB6 6.95 813 PL 34.95 3-400Z (k) CALL 

MRF140 75.00 MRF477 11.95 2N5590 10.00 2SC2094 15.95 OUTPUT MODULES 6CG8A 10.95 833A PL 84.95 3-500Z PL 89.95 

MRF141 84.50 MRF485 CALL 2N5591 14.50 2SC2097 23.95 SAU4 45.70 6CL6 13.75 833C PL 89.95 3-5002 El 142.95 

MRF141G 190.00 MRF492 15.95 295945 10.00 2SC2131 4.90 SAU16SH 49.50 6CW4 14.70 866A S.S. 17.95 3-500ZG PL 119.95 

MRF150 68.75 MRF497 18.75 2N5946 15.00 2SC2166C 1.50 SAVE 32.95 6CX8 11.95 M2057 GE 26.95 4-400C EI 174.95 

MRF150MP 148.75 MRF515 2.90 2N6080 9.75 2SC2221 8.25 SAV7 32.95 6GK6 13.95 5894 Philips 48.95 4-1000A(k) 595.00 

MRF151G 168.50 MRF555 3.50 296081 11.35 2SC2237 8.40 SAV12 17.25 6GW8 8.95 61468 NAT/PL 13.95 3CX100A5(k) 69.95 

MRF224 17.75 MRF559 2.25 296082 14.35 2SC2289 15.15 SAV15 44.00 6HF5 GE 17.95 Match Pr. 29.95 3CX400A7 El 329.75 

MRF237 3.70 MRF629 4.25 2N6083 14.35 2SC2290 15.95 SAV22A 44.95 6JB6A & 6.166 CALL 614613 GE 23.95 3CX400U7 465.00 

MRF238 14.95 MRF630 3.75 2N6084 14.35 2SC2290MP 37.95 M57726 67.75 6JH8 12.95 Match Pr. 54.95 3CX800A7 EI 319.95 

MRF239 15.95 MRF641 19.95 2SA1012 1.30 2SC2312C 4.95 M57727 58.80 6JS6C GE 18.95 6146W 19.95 3CX1200A7 EI 424.50 

MRF240, A 16.50 MRF644 23.00 2SB754 2.50 2SC2395 23.90 M57729 61.50 6KD6 GE 19.95 6550A CALL 3CX1500A7 El 644.50 

MRF245 32.00 MRF646 24.75 2SC730 4.50 2SC2509 10.85 M57732L 34.70 6KV6 & 6LB6 CALL 6973 19.95 3CX3000A7 El 739.50 

MRF247 23.35 MRF648 29.95 2SC741 5.90 2SC2538 1.85 M57737 38.95 6LF6 GE 19.95 7199 18.95 4CX2508 PL 79.95 

MRF260 11.50 MRF901 1.50 2SC1306 CALL 2SC2630 22.95 M55741 L,M,H 59.00 6L06 GE 19.95 7289 69.95 4CX2508 El 99.80 

RF262 12.75 MRF966 4.35 2SC1307 CALL 2SC2640 17.00 M57745 83.25 6LR6 & 6LX6 CALL 7360 CALL 4CX250R PL 99.95 

RF264 13.45 MRF1946 15.00 2SC1419 4.70 2SC2782 37.75 M57747 39.25 6MJ6 CALL 7558 14.95 4CX300A 199.95 

MRF327 62.00 RF120 CALL 2SC1729 13.25 2SC2783 59.85 M57762 69.95 12BY7A 11.75 7581/KT66 17.95 4CX350A,F CALL 

MRF421 22.95 SD SERIES CALL 2SC1945 4.95 2SC2879 19.95 M57785M 54.95 12 .186 GE 19.95 8072 169.95 4CX1500B EI 710.00 

MRF422 34.95 SRF2072 13.75 2SC1946A 15.65 2SC2904 30.50 M57796MA 29.50 27LF6 NAT 21.95 8122 159.95 4CX5000A 995.00 

MRF433 12.20 SRF3662 27.70 2SC1947 9.75 2SC2905 34.50 M67715 55.75 20LF6 19.95 8417 GE 19.95 4032 119.95 

Mtgr: El = Eimac, PL = Penta Labs Note: (0) = Industrial Boxed Eimac/Amperex Limited Warranty: 12 month / 3,000 hours on Penta & Eimac transmitting tubes 

Price & availability subject to change without notice Quantity Pricing Available 

TECHNICAL BOOK NET TECHNICAL BOOK NET 

ARRL RADIO AMATEURS HANDBOOK, 1992 Edition, (The "Bible ") 5 -1/4 lb. $25.00 RADIO/TECH MODIFICATIONS Freq Exp. HFNHF Icom /Kenwood/Yaesu/Scanners $19.95 

ARRL ANTENNA BOOK. HfNHF/UHF -Wire Ant's/Beams. 16th Ed. 4 Ib. 20.00 U.S. REPEATER MAP800K Location/frequency geographically 9.95 

ARRL ANTENNA IMPEDANCE MATCHING 1.8 LB. 15.00 SCANNER REPAIR & MODIFICATION MANUAL. BearcaWnlden. Vol. I 29.95 

ARRL REFLECTIONS/TRANSMISSION LINES AND ANTENNAS 1.8 LB. 20.00 SERVICE MANUAL AR -3300 & AR -3500 Ranger 10M Xcvr. 20.00 

ARRL DATA BOOK. Formulas, schematics, tables, etc. 1.3 LB. 12.00 SERVICE MANUAL for CYBERNET "Export" Radios 15.00 

ARRL TRANSMISSION LINE TRANSFORMERS, 2nd ed. Baluns /etc. 1.4 LB. 20.00 SERVICE MANUAL FOR UNIDEN "Export" Radios 15.00 

ARRL NOW YOUR TALKING. NEW NO -CODE Novice/Tech License Study Guide 1.8 LB. 19.00 SERVICE MANUAL RCI -2950 10M Xcvr. NEW! 15.00 

ARRL YOUR INTRODUCTION TO MORSE CODE. Novice 8 Tech 5 wpm Tapes 10.00 SERVICE MANUAL RCI -5500/6500/8500 VHF Marine Transceiver 17.50 

ARRL RADIO FREQUENCY INTERFERENCE, How to lind it and fix it 15.00 UNDERSTANDING & REPAIRING CB RADIOS. Lou Franklin. 2 lb. Special 34.95 

ARRL LICENSE MANUAL, TECHNICIAN CLASS & Novice w/ code 6.00 ENGINEERS SECRETS OF RADIO. Tube Amps/Modulation tips/Schematics/TVI 16.95 

ARRL LICENSE MANUAL, GENERAL CLASS 6.00 CB PLL DATA BOOK, New International Edition, L. Franklin 19.95 

ARRL REPEATER DIRECTORY. Current issue 6.00 CB TRICKS OF THE TRADE. Test/peaking /antennas/ & much more 15.95 

ARRL YOUR GATEWAY TO PACKET RADIO 1.2 LB. 12.00 CB TRICKS II. Schematics of popular linear amps & more 15.95 

ARRL UHF/MICROWAVE EXPERIMENTERS MANUAL 2.5 LB. 20.00 CB TUNE UP MANUAL, Master Edition, What to cuttweek mods., etc. 24.95 

ARRL SATELLITE EXPERIMENTERS HANDBOOK 20.00 CB TUNE UP MANUAL, Master Ed.Nol. II. More into on popular xcvrs 29.95 

ARRL THE COMPLETE DX'er. Techniques/Tips /OSL 12.00 CB TUNE UP MANUAL, Master Ed.Nol. III. Additional into on other equip. Special 29.95 

PASSPORT TO WORLD BAND RADIO. Short Wave Listening 8 freq. 1.8 LB. 14.95 RADIO SECRETS. (Secret CB) Performance Improvements on Amateur & 

MOTOROLA RF DEVICE MANUAL (incl. Appl. Notes & Cross Ref. 4.3 lbs) 14.95 C8 transmitters/amplifiers/mods /etc. Vol. 1 -30 Reg. $20.00/vol. 14.95 

ECG Semiconductors Master Replacement Guide/Specs. ECG -2120 3 lbs 4.95 SECRET CO Index. Listing by model number and article 2.50 

Monday - Friday 7:30 a.m. - 5 p.m. PST / 10:30 a.m. - B p.m. EST 

EXPORT O.E.M. SERVICE R &D AMATEUR MARINE 

SHIPPING METHOD 8 CHARGES: Minimum Order $20.00 

BEST WAY: UPS ORDERS RECEIVED BEFORE 4 p.m. PST (7 p.m. EST) SHIPPED SAME DAY. 

Federal Express / Airborne / DHL / USPS are also available. 
GROUND SERVICE: 3 -7 working days (max.) depending on destination in contig. U S 

!ADO minimum Add 5.50 per pound above 2 pounds. 
2 -DAY AIR SERVICE: UPS BLUE, 56.00 minimum. Add $1 00 per pound above 2 pounds Federal Express also 

available at same charge. No COD. Alaska / Hawaii / Puerto Rico. Canada: No COD. Please ask tor charges 

NEXT DAY DELIVERY: UPS RED, $13.50 minimum. Ask for shipping charges above 1 lb. 

Saturday delivery available for additional $10.00 
PAYMENT METHOD: PREPAID with check or money order Personal checks must have preprinted address and are 

limited to $40.00. Checks returned for insufficient funds will be subject to a $20.00 charge. Any over - 

payment will be returned. Prepaid orders are not subject to minimum. 
VISA/MASTERCARD accepted. 
C.O.D.: Add $4.00 UPS charge. Cash, Cashiers Check, Money Order, or Pre- approved Company Check only 

FOREIGN: Bank check drawn on U.S. Bank, or VISA/MASTERCARD. 
WIRE TRANSFER: Contact us for account information. 

OPEN ACCOUNT: Net 30 accounts to firms whose credit has been pre -approved. 
CALIFORNIA: Residents add appropriate sales tax. 
FOREIGN: Insurance/Registration is often available. Advise if desired. 

SMALL PACKET: Ideal An shipment for small orders of parts. $8.00 up to 8 oz.: 4 lb. max. 8'x8')(8' box. 

AIR PARCEL POST is available on larger items. 

CANADA: 55.50 minimum shipping/handling charge up to 1 lb. for postal. 

ORDERS ONLY 1-800 -RF -PARTS NO TECHNICAL 
1 -800. 737.2787 

MAIN ORDER LINE 619-744-0700 INFORMATION 

CUSTOMER SERV. 619-744-0750 TECHNICAL 
(10 a.m -4 p.m. only) 

FAX 619- 744.1943 FAX 

gt 435 SO. PACIFIC STREET 
SAN MARCOS. CA 92069 

RE PARTS 
CIRCLE 268 ON FREE INFORMATION CARD 



RAMSEY ELECTRONICS 
C0M -3 838.19 

2 METERS 
223 MHz 
440 MHz 

49CFX 

FANTASTIC 
FM TRANSCEIVERS 

SYNTHESIZED -NO CRYSTALS 
Ramsey breaks the price barrier on FM rigs! TM FX is ideal for &heck, 
portable or mobil. The wide frequency courage and programmable re- 

plater splits makes the FX the perfect rig for Amateur, CAP or MARS 
appica!ions. Packeteers really appreciate the dedicated packet port, 
"TRUE -FM" signal and almost rnetan! T/R switching. High speed Packet? 

Nc problem. Twelve dodo programmed channels. 5W RF output. 
sensitive dual conversion receiver and proven EASY assembly. Why pay 
more for a used foreign rig when you can have one AMERICAN MADE (by 

you) for less. Comae complete less caw and speaker mike. Order our 
look. 

F% -118 klt (2 Meters) :118.95 
FX -223 kit (11/4 Meters) $149.95 

95 F%d40k5 (3/4 Meters) $18.95 
matching case set s 24.95 

P. ® xw 
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2 WAY RADIO 

SERVICE MONITOR 
COM.3, the world's most popular lowcosl service mom. 
tor. For shops big or small, the COM.3 delivers advanced 
capabilities for a fantate price -and our new !ease pro- 
gram allows you to own a COM -3 for less than $3.00 a day. 
Features *Direct entry keyboard with programmable 
memory *Audio 8 transmitter frequency counter *LED bar 
graph frequency/error deviation display 0.1- 10.000 pV 
output levels *High receive sensitivity, less than 5 pV 
100 kHz 10 999.9995 MHz *Continuous frequency cover. 
age *Transmit protection. up to 100 watts CTS tone 
encoder. 1 kHz and external modulation. 

SYNTHESIZED 

SIGNAL GENERATOR 
Finally, a ow -cost lab quality signal generator -a true 
alternative to IM $7,000 generators. The RSG-10 Is a 
hard working. but easy to tee generator ideal for the lab 
as wed as for production test. Lew it for less than $3.00 a 
day. Features 100 kHz to 999 MHz 100 Hz resolution to 
500 MHz, 200 Hz above - 130 to -1. 10dßm output range 
.0.1 dB output resolution AM and FM modulation 20 
programmed° memories *Output selection in volts, dB. 
dBm with instant conversion between units *RF output 
reverse power protected LED display of all parents- 
tars -no analog guesswork! 

2 MTR 8 220 BOOSTER AMP 
Here's a great booster for any 2 meter or 220 MHz hand -held uni!.-- "---- 
These power boosters deliver over 30 wafts of output, allowing you to 

hit the repeater's full quieting while the ow noise preamp remarkably a 

s has Solusae of 2 meter improves reception Ramsey Electronics sold m 
amp kite. but now we offer completely wired end tested 2 meter, ice well 

as 0 MHz, units. Both have all me features of the high .priced boost- 
e.. 

era 9181rec9ron Of IM Cest. 

1111 PA -10 2 MTR POWER BOOSTER (10 X power gain) 
Fully wired 8 tested $89 95 ....,....,. / 3 POWER BOOSTER X 

FREQUENCIr COUNTERS 
CT -70 7 DIGIT 525 MHz CT -90 9 DIGIT 600 MHz CT -125 9 DIGIT 1.2 GHZ 

' _.... -, 

4118"11 
_ -- 

- Tom- tit 
PA -20220 MHz (8 power gory 
Fully wired 8 tested $89 95 

QRP TRANSMITTERS HAM RECEIVERS Ramsey Electronics has been manufacturing elec- 
Ironic test gear for over to years and is recognized for NEW CT2502.5 GHZ 

y a, B 
20, SO, U. 00M 
CW TRANSMITTERS - n 
Join the fun on ORPI Thousand. of these mini -rigs heve 
been sold end tons of DX contacts have been made. 
Imagine working Eaetem Europe with a it- 
ter- that's Mn, radio at its best! These al 

mates to the receivers at right. T 

variable 
d) a camel 

control lone `; edl, one wan output and na c 

t 2VDC. Add our rob 
some finis - '. 
Your c - y $29.95 

Ilk 
4' .20 

, 40 or SO) 

512.85 
-- - -- -- Ê 

i ** BB 
_ - , 00M 

I M ERS 
- 

station. Sensitive all -mode 
re use 00ect conversion design 

as featured in OST and ARAL hand - 

. ery sensitive varactor tuned over entire band. 
of speaker volume. Runs on 9V battery Very 

EASY to build, lots of fun and educational -ideal Ice 

beginner or old pro. New 30 -page manual. Add the Case 
set for well-fitted professional kook. 
Your choice of bands _ $29.95 

(Specify band HR -20, HR-30, HR-40. HR-130) 

Matching cue 8 knob eel, CHR $12.95 

its lab quality products at breakthrough prices. All of 
our counters carry a full one -year warranty on pans 

ACCESSORIES FOR COUNTERS and labor. We take great pride In being the largest 

Ow 
, WA-10 $11.95 manufacturer of low -cost counters in the entire Telescopic ship antenna -BNC pug 

U.S.A. Compare specifications. O counters are full- High impedance probe. light loading, $18.95 
featured, from audio to UHF, with FET high Low -pass probe. audio use. LP -1 $18.95 
impedance input proper wave shaping circuitry. and Direct probe, general purpose use, DC-1 $16.95 
durable high quality epoxy glass plated-thru PC Tin bail. elevates counter for easy viewing, TB-70 s 9.95 
board construction. All units are 100% manufactured Rechargeable internal battery pack. BP-4 S 8.95 
in the U.S.A. All counters feature 1.0 ppm accuracy. CT -90 oven timebase, 0.1 ppm accuracy, OV -1 . 59.95 

ALL COUNTERS ARE FULLY WIRED & TESTED 

MODEL FRED. RANGE SENSITIVITY DIGITS RESOLUTION PRICE 
CT -50 20 Hz -800 MHz e 25 mV to 500 MHz 8 1 Hz, 10 Hz 8189.95 

CT -70 20 Hz -550 MHz <50 mV to 150 MHz 7 1 Hz, 10 Hz, 100 Hz $139.95 

CT -90 10 Hz -400 MHz <10 mV to 150 MHz 
<150 mV 0800 MHz 

9 0.1 Hz, 10 Hz,100 Hz 9188,86 

CT -125 10 Hz -1.25 GHz <25mV to 50 MHz 
<15 rnV to 
<100mVtoß Hzz 

9 0.1 Hz,1 Hz, 10 Hz $189.95 

._. C -Z I.EY CMOS KEYER 
. _ -.. 
..ltd perfect CW within an hour of receiving !hie kit! 
Easy- to-build kit has sidetone oscillator, speed Control 
and keys most any transmitter. Runs for months on a 9V 
battery 28 -page manual gives ideas on making your 
own key for extra look.. Add our matching UN w 
for compete station look. 
cw.7 kit $24,$5 
Matching caw knob set, CCW $12.95 

2. 6. 10 MTR. 220 
FM RECEIVERS CT -250 10 Hz- 2.5 GHz 

typoally3.0 GHz 
<25 mV to50MHz 
<10 mVol GHz 
<50 mV to 2.5 (Hz 

9 0.1 Hz,1 Hz, 1OHZ 

$y{i 

1R 49.55 

Keep an ear on the local repeater gang, monitor the cops, 
check out the weather or just pain listen around. These 
sensitive supernal receivers are just the ticket They tune 
any 5 MHz portion of the bard and have smooth varama 
tuning, dual conversion with ceramic IF filters, AFC, ad- 
luatade squelch and plenty nl speaker volume. Runs on 
9V battery and performance that rivals the Dig nu! For a 
complete finished pro look, add Our matching Caw and 
knob set with screened graphea. 
FM communications receiver kit $29.95 
Specify band: FR 14 M6t(6m),FR10(10r4FR- 

Matching caw 8 knob set CFR $12185 

PSI OS 
Preemie, 

10 MHz -1.5 GHz, 
divide by 1000 

<50 mV Convert your 
to 1.5 GHz 

ex $89.95 

SPEED RADAR 

ái1.05 
t complete AN 

SGa 

New low -cos! microwave 
radar kit "clocks" tare, 
horses, bikes or a 

Jed. Operate 2. up 1 

1 /4 miler ul 
displays speed lo- 
meters per hove second! 
Earphone output wa or listening to 
actual dopMer shi. Uses two 1-lb cot- 
fee cans for antenna (not Included) 
and rune on 12 VDC. Easy to build- 
all microwave circuitry is PC strìpine. 

speedy graph- ABS Mastic blow with. sigh- 
ids for a professional look. A very use- 
lute and IWlol -tun kit. 

BROADBAND 
PßEARIP 

t.0 law, 

Boost t a to to 
n , e, or Ire- 
Cy e d8 gain, 1 to 

MHz. 8NC connectors. 
On 12 ' Or 110 VAC 
wired, Includes AC adapter ace er 

$59.95 

Pick the unit that's right 
units transmit stab 
108 MHz FM band 
for hi power FM-4 that 
mil. 

FM -1, basic unit 
FM-2. as above but 

FM-3 
SHOWN 

for you All 
a signal in 88- 
up to 31X!' except 

goes up to vx 

S 5.95 
with added mike 

ACTIVE ANTENNA 
Cramped for space? Get longwire performance nth 
this deeMOp antenna. Properly designed unit has dual 
HF and VHF circuit and built-in whip antenna, as well 
as external jack I F gain control and 

or scanner 
roes 

makes unit ideal for SWLe, traveling home or scanner 
buffs who reed honer reception. The matching caw 
and knob set gives the unit a hundred dollar look! 
AA-710I . $24.95 
Matching caw 8 knob set, CAA $12.95 2M POWER AMP 

Easy to build power amp has 8 times 
powerga!n, t W in, 8W OU1,2W!n, 
18W out 5W is for 40W out. Same 
amp as featured in many hem mag 
azine &males. Complete with all 
pans, caw and T -R relay. y 

PA -1, 40W Pwr amp kit E34 95 
TR -1, RF sensed T -R relay kit $11 95 

preamp $ 7.95 
FM-4, long range, high power with 
very sensitive audio section, picks 
up voices 10' away $14 95 

MC.1, miniature sensitive mike car 
Irklga for FM.1. 2, 4 S 2.95 

' 

SPEECH SCRAM LER 
Communicate in total privacy over phone or radio. Kit 

g frequency inoen- features lull duplex operation win Ir 

align. Both mike and speaker or line ln/dut connections. 
Easy lookup to any reap, and telephone use requires 
no usedt deuremi Easy to build 2 dio 

signals. 
Can eleo 

be used to deecrembb many 2-way radio ale. Fin- y y nob 
ieh your kit o0 with IM handsome CYO 8 knob wl. 
SS-7 kit $29.95 
Matching caw 8 knob set, CSS 51295 

SHORTWAVE RECEIVER 

4. . .r 

FM STEREO TRANSMITTER 
your own stereo cast lea. Transmit a stable signal Run g 

in the standard FM broadcast band throughout the house. 
dorm or neighborhood. Connects easily t0 line outputs on 
CD payer, tape duke, etc. Runs on 9V battery, has 
Internal whip antenna and external antenna jack. Add our 
caw let for a "statron' look! 
FM-10 kit $29.95 
Matching cue set, CFM $12.95 

MICROWAVE 
INTRUSION ALARM 
A real microwave Doppler 
sensor that will detect a ho- 
man as far as 10 feet away. 
Operates on 1.3 GHZ, and is 
not affected by heat, light, or 
vnrahone. Drives up to 100 
mA output, normally open or 
closed. runs on 12 VDC. 
Complete kit MD-3 $19.95 

MUSIC MACHINE 
fleet klt that will produce 25 differ- 
em classical and popular tunes, 
pus 3 doorcmme sounds. Lets of 
fun or doorbells, shop. or gore en. 

trances, or horn. music boxes, etc 

Runs on 9V battery or wall vans- 
former Excellent speaker volume 
and adlustade tempo and Poch 
Add our case set for a handsome 

finished look 

Compete kt, MM -5 524.95 

Case + knob set. CMM5 $12.95 

PACKET RADIO 
Two new versions are available 
for the Commodore 64 (P-64A) 
or IBM -PC (P -IBM). Easy as- 

sembly "NO TUNING ". In. 
dudes FREE disk software, PC 

Board and Full Documentation. 

KR P-64A $59.95 
P -IBM. $59.95 

CASE CPK $12.95 

LO NOISE PREAMPS 
Make that reciever come 
ALIVE! Small size for easy 
installation with HI-0 tuned 
input for peak performance. 
Excellent gain and noise fig- 
uro- guaranteed to improve 
reception! Specify band: 
2M- PR -10, 220 MHz-PR- 
20, 440 MHz- PR-40. 
Each kit $17.95 

AIRCRAFT RC V R 

ÿ/_/ 
Hear exciting aircraft communications- pick up panes 
up to 100 miles away! Receives 110 -138 MHz AM air 
band smooth varactor tuning superhet with AGC. ce- 
iamb filter, adjustable squelch. excellent sensitivity and 
lots of speaker volume Rune on 9V battery. Great for air 
shows or lust hanging around the airport! New 30 -page 
manual details pilot talk, too. Add case set for "pd" 
look 
AR -! kit $24.95 
Matching caw wt CAR ..... S12.9$ 

;,. f 
.A- mum= 

mum/ 

Fantastic receiver that captures 
12 antenna! Can receive any 
MHz. True superhet has smooth 
RF gain control, plenty of speaker 
9V battery. Fascinating Scout, 
provides hours of fun for even 
For the car. consider our 
ewitchable bands (in 3-22 
wide -tunable on your car redo 
to your drive hornet 
Shortwave receiver kit, SRI 
Shortwave convener kit, SCI 
Matching Case set for SRI. 
Matching case set for SCI,CSC 

_ 

S 
- 

the world with just s 
2 MHz portion front 4-11 

cerectortuning, AGC, 
volume and rune ona 

school or club project 
the most serious DXer. 

shortwave convener. Two 
MHz range). each 1 MHz 

dial. Add some interest 

$29 95 
$27.95 

CSR 51295 
$12.95 

TONE DECODER 
A complete tone decoder 

on a singe PC board. Fes- 

lures'. 400 -5000 Hz ad- 
!astable range via 20-turn 

pa, voltage regulation, 587 
IC. Useful for touch -tone 

burst detection, FSK. etc 

Can also be used as a eta. 

bI tone encoder Runs on 

5 to 12 volts. 

Competekil. TD -1 $6.95 

VOICE ACTIVATED 
SWITCH 
Voice a c Ii v a t e d 
switch kit provides 
switched output with 
current capability up 
to 100 mA. Can drive 
relays, lights, LED, or 
even e tape recorder 
motor. Runs on 9 
VDC. 
VS-1 kit $695 

TELEPHONE 
TRANSMITTER 
Mini -sized with proles- 
sional performance. 
Sell -powered from 
phone line, transmits 
in FM broadcast band 
up to % mile. Installs 
easily anywhere on 
phone line or inside 
phone! 
P &1 kit _ $14.95 

N E W 
SPEAKERPHONE 

Talk on the phone hands -free, great to put in 
shop or shack. pew the button to answer -no 
actual phone needed. Works same as comme,- 
cial unite. Talk from anywhere In room. phone 
line powered -no battery needed. Super for 
family and conference calla or buy two for 
hands-free intercom! Add our case set for a pro 
look. 
SP -1 _ $29.95 Case-CSP $12.95 

TICKLE STIK 
A shocking kit! Blink- 
into LED attracts oio- 
tints to pick up inno- 
centlooking can - 
you watch the 
Ideal for office desks, 
panies, nosey know- 
it -alll 
TS-4 kit .. $9.95 

LIGHT BEAN 
COMMUNICATORS 
Transmits audio over 
infrared beam up l0 
30' -use simple lens- 
Hum ee.uter3 
Hum h. 

Great 
uses 30 kHz 

carrier. Gres! loo wire- 
less earphones or un- 
detectable "bug." 
Transmitter e receiv- 
er set L856 519.95 

FM RADIO 
Full- fledged superhet, 
microvolt sensitivity, 
IC detector and 10.7 
MHz IF. Tunes Std. 
FM bro 

large 
as 

well as lend Ideal 
for on each end Ideal for 

"bug" receiver, hob- 
by experiments or 
even as FM radio! 
FR-1 kit $1995 

SUPER SLEUTH 
A super sensitive am- 
Maier which will pick 
up a Din drop at 15 
feel! Great for tenr 
is 

general purpose as geer. Fl purpose 
ampit. Full 2W rms 
output Runs on B to 
15 volts, uses 8 -45 
ohm speaker. 
BN -9 kit $6.95 

BROADBAND 
PREAMP 
Very popular sensitive 
all -purpose preamp, 
ideal for scanner, 

counters. 
TVs, VHF /UHF ripe, 

gain, 100pkH -1 
dB gain, 100 kHz -1 
OHz. 9V -12 VDC op 
eratron. 
SA-7 kit $14.95 

^' +' PHONE ORDERS CALL 
°.nmueOSi Iwms'z nz -v '-I 716-924-4560 "' ̀ s" ' "" ̀  "° 'nr,....r.m.,., 

(I ' cos ;n..,. ; `J 
n 

y FAX 7''.t-924-4555 
RAMSEY ELECTRONICS. INC. 793 Canning Parkway, Victor, NY 14564 
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ALFA ELECTRONICS QUALITY TEST EQUIPMENT 
AFFORDABLE PRICE 

LCR Meter 814 

$199.95 
The Best Handheld 
LCR 
Inductance 0.111H -200H 

DMM 2360 

$129.95 
DMM + LCR Meter 
Most Versatile DMM 
Inductance: 10-40H 
Capacitance: 1 pF-40p.F 
Frequency: 1Hz - 4MHz 

Tenpetature: -40 - 302'F 
Logic Test: 20MHz 
Diode, Continuity 
Vot, Amp, Ohm 
3999 count display 
Peak Hold 

Auto power off 

Capa dia nee 0.1 pF- 20,O00µ F 

Reslstance:l mn -20M[1 
1% basic accuracy 
Dissipation factor Imitates leakage 
kr capacitor and O factor In inductor 
Zero ad)usiment to reduce parasl- 
tics from test fixture 

Very good for high frequency RF 

and surface mount components. 

DMM 175A $67.95 
DMM with 20 MHz 
Frequency Counter 
Most popular DMM 
Freq. Counter 1Hz -20MHz 

DCV .1mV -1000V 
ACV .1 mV -750V 
ACA/DCA .1mA -10A 

R .1L1- 2000M13 
Cap 1pF -20µF 
TTL Logic test 20 MHz 

Transistor HFE test 
Dods test 
LED test 
3 'h dgl display 
10 MCI impedance 

LCR Meter 195 

$119.95 
Very popular LCR 
Inductance:lµH -200H 
Capactartce:0.1pF -200 µF 
Resistance0.01 (1.20HO 
Basic accuracy:R:1%, C2%, 
L2% 
Test frequency 1 kHz 

20 MHz Oscilloscope with Delay 

Sweep PS-205 $429.95 
Dual Trace, Component test, 6' CRT, X -Y Operation, TV 

Sync, Z Modulation, CH2 Output, Graticule Ilium, 2 probes 
x1, x10. Best price wkh delay sweep. 

PS -200 20MHz DUAL TRACE $339.95 
PS-405 40MHz DELAY $569.95 
PS -605 60MHz DELAY $769.95 

Fluke Multimeter 
Fluke 70 II $62 
Fluke 73 II $87 
Fluke 75 II $125 
Fluke 7711 $145 
Fluke 79 II $165 

Fluke 83 $215 
Fluke 85 $255 
Fluke 87 True RMS $285 

Fluke 86 Automotive $359 
Fluke 88 $419 

Capacitance Meter 
7705 $57.95 
0.1 pF- 20,0001IF in 9 ranges 
0.5% basic accuracy 
Zero adjustment ± 20pF to compen- 
sate parasitics from test fixture 

Also Available: 
Heavy duty DMM 
AC /DC damp meter 
Thermometer, Lux meter 
pH meter, Logic probe 
High voltage probe 
RC oscillator 
Electronic scale 
Frequency counter 

20 MHz Digital Storage 
Oscilloscope DS-203 $769.95 
S itchable between digtal and analog 
2 K word per channel storage 
Sampling rate: 10 M sample /sec 
8 blt vertical resolution (25 Lerels/div) 
Expanded Tirnebase 10ms/div - 0.5 s/div 
Refresh, Roll, Save at, Save CH2, Pre-Trig 
Plotter Control 

_ r I o 

Power Supp y 
PS-303 $169.95 
0 -30 VDC , 0 -3A output 
0.02% + 2mV Nne regulation 
0.02% + 3mV bad regulation 
1 mVrms noise and ripple 
Short circut and overload protected 

Power Supply 
PS -1610 $299.95 
0-16 VDC , 0 -10A output 
Curetant voltage a constant current mode 

0.26+2mV lire regulation 
0.04% +2mV bad regulation 
1mVrms noise and ripple 
Shod ckcul and overload protected 

.. .- F _N,. :. U.. 421111111.111M 

RF SIGNAL 
GENERATOR 
SG -4160B $124.95 
100 kHz- 150MHz sinewave In 6 

ranges 
Output 100mVmns to 35 MHz 

Internal IkHz, External 50Hz -20kHz 
modulation 

RF SIGNAL 
GENJCOUNTER 
SG- 4162AD $234.95 
Generates RF signal same as SG- 
4160B 
Frequency counter 1Hz -150MHz 
Sensitivity c50mV 
For internal and external sources 

AUDIO GENERATOR 
AG -2601A $124.95 
10Hz - 1MHz In 5 ranges 
Output: 8Vrms aine, 10Vp-p squarewave 
Synchmnlzatbn: ±3% of oecillatbn fre- 

quency per Vrms 
Output distortion: 0.05% 500Hz - 50kHz 

0.5% 50Hz - 500kHz 
Output Impedance: 600 ohm 

AUDIO GENJCOUNTER 
AG- 2603AD $239.95 
Generales audio signal same as AG- 

2601A 
Frequency taunter 1Hz- 150MHz 

Sensitivity c50mV 
For Internal and external sources 

FUNCTION GENERATOR 
FG -2100A $169.95 
0.2 Hz - 2 MHz In 7 ranges 
Sine, square, triangle, pulse and ramp 
Output: 5mV -20V 
1% dstortion, DC offset ± 10V 
VCF: 0-10V control frequency to 1000:1 

FUNCTION GENJCOUNTER 
FG- 2102AD $234.95 
Generates signal same as FG -2100A 
Frequency counter 4 digits 
Feature TTL and CMOS output 

SWEEP FUNCTION 
GENJCOUNTER 329.95 
0.5MHz to 5 MHz 
Sweep: Un 10:1/Log 10:1 20mS to 2S 
AM Modulation 
Gated Burst, Voltage Control Generator, 
Generator Control Volage & 6 digit Counter. 

ALFA ELECTRONICS (800) 526 -ALFA /(609) 275 -0220 
FAX:(609) 275 -9536 

15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY 

WRITE FOR FREE CATALOG. PRICES SUBJECT TO CHANGE 

P.O. BOX 8089 Princeton, NJ 0854 Visa, Master Card, American Express, COD, Purchase Order Welcome 
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STARTEKINTERNATIONAL INC 
ATH' - BAR GRAPH FREQUENCY COUNTERS 

Chock out the ALL NEW ATH -15 ... It's FAST I 

The ATH -16 can ACCURATELY READ an input signal, DISPLAY the frequency 
and AUTOMATICALLY switch to HOLD status, in less than 8% of a second Il 

ATHT" - AUTO TRIGGER & HOLD 
ONE -SHOT ATH - OPTION 
AUTOMATIC CLEAN DROPOUT 
80046 FASTER RESPONSE TIME 
ULTRA BRIGHT LED DIGITS 
MAXIMIZED SENSMVFTY < 1 mV typ 

3 to 5 HOUR NI -CAD. STANDARD 
BATTERY CHARGE INDICATOR 
4 GHZ - 2 INCH LED BAR GRAPH 
2 RANGES - 6 FAST GATE TIMES 
1 PPM TCXO STANDARD 
HIGH STAB 0.2PPM TCXO OPTION 
MANUAL HOLD FUNCTION 
BLANK DISPLAY FUNCTION 
9-12V AUTO- POLARITY PWR JACK 

StarCabl" ALUMINUM CABINET 
1 YEAR LIMITED WARRANTY 

ATH' refers to our exclusive new AUTOMATIC TRIGGER & HOW circuit with 

AUTOMATIC CLEAN DROPOUT. With ATH° you can say good-bye to almost all 
of that annoying random courting and the false readings we have become 
accustomed to when using portable counters. The model ATH -1ó is an ULTRA 
HIGH SENSITIVITY, 1 MHz to 1500 MHz frequency counter with an INTEGRATED 
BAR GRAPH circuit which Instantly displays the signal strength of an input signal 
from <1 MHz to over 4 GHz. When the ATH' feature is used, the counter 
displays the last readable signal received. It automatically triggers on a readable 
signal and automatically switches to the 'hold' status when the signal dissapears. 
Because of AUTO TRIGGERING, the fist reading is correct. If the signal stops in 

the middle of a sample or gate time, the last complete accurate reading will be 
displayed and the unit switched back to 'HOLD' status, hence the AUTOMATIC 
CLEAN DROPOUT prevents the display of erroneous data, all this is done 
automatically, with hands tree operation - and it works great III 

We are further responding to user requests by offering a ONE -SHOT ATH° 
option. This consists of a ONE -SHOT select switch, a push button RESET switch 
and two LED indicators all located on the top of the counter (not shown). When 
this function is used, the fist readable signal that triggers the counter will be held 
on the display until manually reset. One push of the reset button will reset the 
display to zeros and enable the one -shot circuit again. The display can be blanked 
or turned off pending the auto triggering from an input signal, which also saves 
power under battery operation. 
RESPONSE TIME, defined as the time from the beginning of the input signal to a 

stable, accurate, readable display, has been dramatically speeded up. The 
RESPONSE TIME is actually 800% faster than previous models and if you 
consider not having to manually throw the hold switch, at just the right time, the 
ATH -113 is functionally the fastest counter you can buy II 

SAY GOOD -BYE 
TO RANDOM 
COUNTING & 

FALSE READINGS 

ATI-I-15 

SIZE: 4 "H x 3.5 "W x 1"D 

MATH -115 FREQUENCY COUNTER 
WITH NI-CADs á 110VAC ADP 

FACTORY INSTALLED OPTIONS: 
#0/S- ATH -15 ONE -SHOT ATH° 
MHSTB -15 HIGH STAB TCXO 0.2ppm 

ACCESSORIES: 
MCC-90 BLACK VINYL ZIPPER CASE 
#TA -90 TELESCOPING BNC ANTENNA 
MP -110 PROBE, 200 MHZ, 1X -10X 
MM2071C CABLE FOR MFJ- 207/208 

$235. 

40. 
100. 

12. 
12. 
39. 
10. 

STARTEK INTERNATIONAL INC 

398 NE 38th St., Ft. Lauderdale, FL 33334 

CHECK IT OUT... BEFORE YOU BUY A COUNTER 
Does Bar Graph give INSTANT readings or 3 gate times delayed? 

Does Bar Graph work on every range? Over 2 GHz? With HOLD on? 
Does HOLD switch CHANGE the GATE selection when turned off? 
Does unit SELFOSCILLATE - random count with no input signal? 

How many switches needed to select range? Gate times per range? 
How long does unit operate with batteries? One hour? 

NO PROBLEM with a STARTEK POCKET COUNTER- II 

ALL MODELS 
IN STOCK 
WE SHIP 

SAME DAY I 

Orders & Information 
305 -561 -2211 

Orders only 
800 -638 -8050 

FAX 305561 -9133 
TERMS: Shipping-tending charges for Florida add $4 + tax, 
US a Canada odd 596 ($4 - $10 max), others add 15% of 
total. COD fee $4. V MC or DISCO accepted. Prices 
a specifications subject to charge without notice or obligation. 
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OCEAN STATE ELECTRONICS 
PROFESSIONAL, AMATEUR, OR COMMERCIAL - WE'RE YOUR ONE STOP ELECTRONIC SOURCE 

CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1- 401 -596 -3080 

DELUX CODE KEY 
Ad(ustable, heavy duty brass base 

with bat bearing pivots 
Designed for hard usage 

116- plated contacts 

$10.75 

MASTERING THE MORSE CODE 
This book teaclw the beginner how to earn the Maw 
Code. Some of topics covered are Rule for practicing 
the More Code, the code alphabet, how to send and 
receive code, how to build and hook up a code practice 
oscdasor. 32 popes 

$2.50 

CODE PRACTICE 
OSCILLATOR 8 MONITOR IN KIT 

FORM OR WIRED 
A solid state code practice oscillator and ncnnor that 
uses the lalet IC coanry h contains a 7 built -in 
speaker, headphone terminals, a volume control and a 
lone control is a anractsely packaged With a two 

color pane. With the addition of a few 
parts, the unit can easily be converted 
into CW monitor il can there lore be 
used as an operating aid seta the 
code he been earned 

Kit $19.95 

Wired $24.95 

MAGNET WIRE 
Plan enamel Soled bare copper 
For winding coils, Iranformers and 
toroids. Proms for lid D. spools. 

#14 3.25 #24 3.70 #34 ......4.80 
#16 3.30 #26 3.75 #36 4.90 
X18 3.35 #28 3.85 #38 4.95 
#20 3.55 #30 4.00 X40.. 5.10 
X22 3.65 #32 4.40 

TOROIDS 
IRON 

T-25-2 40 
T-25ó 40 
T-37-6 45 
T-37-12 45 
T-50-2 55 

FERRITE 
FT37-43 60 
FT37-61 60 
FT37 -77 60 
F750ß3 75 
FT5041 75 

T-50-3 55 FT50 -77 75 
750-6 55 F782ß3 1.00 
T68-0 75 FT82.67 1.00 
Tee-2 75 F782ó8 1.00 
768-6 75 F7114ó1 2.15 
T80-2 85 FT14043 4.10 
T200 -2 4.00 FT24061 6.00 

WE STOCK A COMPLETE UNE OF 
TOROIDS AND BEADS. 

MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY WITH 

TEC -200 FILM 
JUST 3 EASY STEPS 

Copy circuit pattern 
on TEC -200 film 
using arty plain 
paper copier 
Iron film on to 

copper clad board 
Peel o0 film and etch 

Convenient 8 12 x 11 see 
With Complete Instructions 

5 SHEETS $6.25 
10 SHEETS $10.75 
20 SHEETS $16.25 

REGULATED POWER SUPPLIES 
13.8 VDC 

Parted tor ham equpnrm, CB's. car steoreo's and 
other 13.8 VDC nenn. LED on indicator. short circuit 
protection. Binding post output. 2 year warranty 

3 AMP $29.50 
4 AMP $39.50 
6 AMP $46.50 

10 AMP 579.50 
20 AMP ._$119.50 
30 AMP .... $139.95 

DIGITAL CAPACITANCE/ 
INDUCTANCE METER 

DIGITAL LCR METER measures 
inductance, capacnance and assistance. 
At Last! An LCR meter that everyone can 
afford Now you can measure coils, 
transformers. chokes from 1514 to 200H. 
Capacitors from 1 pfd to 200 mid and 
resetont from 1 ohms to 20 meg ohms 
AN in one handheld instrument 

MODEL LCR -1801 $119.95 

VERNIER DIALS 
t -tit Demeter 0.10 Marking $8.25 
1.1/7 Diameter 6100 Marking $9.25 
7 Demeter 0-100 Marking $10.25 

SIGNETICS NE602AN 

Pilil 

Balanced Mixer /OSC Popular C among 
experimenters for buiding DC and super -het 
receivers 

$2.49 BUY 3 OR MORE ... $2.25 

LINEAR IC'S 
NE555 .25 
NE564 1.75 
LM733N .85 
LM711 .30 
UA7B05 .39 
uA7e12 -39 

UA7820 .49 
UA7824 .49 
UA7912 .75 
LM317T .89 

TRANSISTORS 
PN2222A .07 
2N2222A .35 
2N3055 .69 

2N3553 2.75 
2N3563 .35 
2N3866 1.00 
2N3904 .10 
2N3906 .10 
2N4401 .15 
MPF102 .29 

Q-DOPE 
Solution of pure polystyrene in solvents. Dries 
fast and leaves a dear, protective coating on 
toriods, coils and transformers. wnh no or 
minimal shred on odudive values May also 
be used as a cement for molded or fabricated 
riants made of polystyrene. 

(Bottle with Brush 211. oz. 59 ml) $3.75 

MINI -CIRCUITS SBL -1 
DIODE RING MIXER 

Double balance Meter 
LO /RF l- 500MHZ 
RF DC500 MHz 

$6.75 

CD22402E 
CMOS LSI Sync Generator 

$9.95 4ift 
MINIATURE TOGGLE SWITCHES 

3A 125V Solder Terminals 

6 SPDT ON-ON ......... $1.25 
DPDT ON-ON .........$1.50 

200 WATT INVERTER 
Plugs into your lighter and runs 

Ham Equipment 
Lights 

Sodenng Iron 
Computer 
Power Took 
Shaver 
17 TV wnh VCR 
MUCH MORE 

Model POW 200 
Input 10 to 15 volts DC 
Output: 115 volts AC true RMS. 
Power 400 Watts peak 

200 Warts for 2 minutes 
140 Watts continousiy 

x2.6 x t.T 
Weight 15 ounces 
Warranty. 3 year 

$99.95 

QRP CW TRANSCEIVER KIT 
Covers 14 0 MHz to 141 MHz on 2014 or coven: 7.0 MHz to 7 150 MHz on 40M 
Available on 20M or 40M band' 
Superior Supethet 
Single signal receiver 
CW crystal ladder filter 
VFO tuning with vernier dial 
RIT w /Coma decent control 
Very elective AGC 
Selectable audio titter 
Sidelone Oscillator 
2 -3 want of RF output 
Sem break -n 
12VDC operation 
Custom pre-painted, punched 8 silkscrened cabinet 
100% complete ka with instructions. Nothing else t0 buyl 
Mesure (HWD). 2 1/4- o 6 1/4 x h- 
Weight 24 oz 

ORP -20 20M VERSION $149.95 

QRP -40 40M VERSION $149.95 

LEARN COMPUTER THEORY BY BUILDING THIS KIT 
DIGITAL TRAINER MODEL MM -8000 

Starling Irom scratch you build a complete computer system. Our Micro-Master trainer leaches you 
to erne into RAMs, ROMS and run a 8085 microprocessor. You will carte the initial instructions to 
tell the 8085 processor to get started and gore these instructions n permanent memory n a 2816 
Ei PROM Teaches you all aboin nevi and output ports. computer timers Build your own keyboard 
and learn how to scan keyboard and display No previous computer knowledge required. Simple 
easy to understand retruaion teaches you to onk in machine language Upon completion of the 
course you fell be proficient in computer technology. 

Use the 8085 Microprocessor 
Use the 2816Er PROM, electrically erasable 
programmable ROM 
Uses the 8156C, 2048 Bit static MOS RAM 
wnh VO ports and timer 
Memory expandable option 
Bun in 5V power supply 
28 key keyboard 
Corrplelewrth lesson manual, instructors and 
experiments 

$119.95 

cIrculPt works 
CONDUCTIVE PEN 

NEW MICRO TIP 
FOR THINNER TRACE 

Use where conductive electronic maces are needed 
For designing Prototype cleans 
Pen tp redesigned to draw more narrow traces 
Offers improved condudwity, better trace adheson, and a reduced settling in the pen 

Dries in 3-5 minutes at room temperature 
Spring loaded tip for smooth flow -! lO =incuit . lleaQ works 

$10.95 

SIGNAL INJECTOR/ 
TRACER KIT 

This handy teste is both a signal 
generator and receiver. As a 

generator use it to check out an 
amplifier, stage by stage Also lests 
AM radio IF and RF stages Asa 
recover you can pin pant where a 

defective pan exists WìII transmit 
and receive simultaneously 

LOGIC PROBE KIT 
Hand held Digital Logic Probe 
provides convenient and precise use 
in the measurement of bgb circuits 
It displays logic levels (high or low). 
pulse and voltage transients down 
to 300 nanoseconds. High intensity 
LED 'sedans provide instant 
'espone to the logic state 

TRIMMER CAPACITOR ASSORTMENT 
Top Oualny. May contain some two and 
three gang as well 

10 pcs. $1.50 4-1 

VERNIER DRIVE 
American made 6.1 vernier drive Has 
dual plate mounting flange with two 
tapped holes (2.56) for dial mounting 
Input a output male with 1/4 shah 

$10.75 

TO ORDER 

Call 1- 800 -866 -6626 ORDERS ONLY 
(Catalog requests can not be taken on toll 
free number.) 
8 a.m. - 5 p.m. EST 
Monday through Friday 

OR WRITE TO: 
Ocean State Electronics, 
P.O. Box 1458, Westerly, R.I. 02891 

OR FAX TO: CATALOG REQUESTS 
(401) 596 -3590 (401) 596 -3080 

If paying by CREDIT CARD include Card No. 
and Expiration Date 
Mail in orders please include $4.00 shipping 
CANADA $7.00 - OVERSEAS $12.00 
Minimum order $10.00 
R. I. Residents add 7% Sales Tax 

ORDERS RECEIVED BY 1:00 PM EST - 
SHIP SAME DAY! 
FREE SHIPPING ON ALL MAIL IN ORDERS 
OVER $25.00. 
NOT VAUD WHEN COMBINED W /CAT. ORDERS. 
Applies to UPS Ground in Continental U.S. Only. 

PRICES SUBJECT TO CHANGE 

Moss t Cad 

=mop 

6146B POWER TUBE 
Most Popular Power Tube 
Used In HF Transmitters 

MFG. SYLVANIA $16.95 Each 

CALL US FOR AU. YOUR TUBE NEEDS 

EDGEWISE MOUNT S- METER/SWR 
200íA movement Scale reads sgnal 0-60db Has two 
ear flanges with holes tor mounting. 

Measures epprox 1 1/TW x 1 1 /41) x 7/8H $4.00 

20011A movement. Scar 
reads both signal (c-30dbf and 
SWR Same mounting as above. 

Measures 1 3/8°N x 1 1/41) x 3/4H $4.00 

MULTIVOLTAGE 
AC ADAPTER 

Rated 5001ÁA 
Input 117VAC 
Output 3V, 4.5V, 6V. 
7.5V. 9V. 12V DC 
Polarity switch 
Unhorse, pug 

$5.95 

RECTIFIER DIODES 

1N4001 
1 N4002 
1N4003 
1N4004 
1N4005 
1N4006 
IN4007 
1N5400 
íN5401 
1N5402 
1 N5404 
1N5406 
1N5407 
1N5408 

.09 

.09 

.10 

.10 

.12 

.15 

.17 
.20 
.20 
.20 
.25 
.25 
.25 
.25 

7- x 5- 

8"x7' 

COPPER CLAD 
PC BOARDS 

One oz copper, phenolic base 
Single sided 

$1.50 
$2.00 
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a ik CAlO Electronic Chemicals 
for Manufacturing Maintenance & Service! 

ProGoIdTM 
Gold Conditioner & Protector 

Protects Gold Surfaces & 
Base Metals! 

Improves Conductivity! 
Forms Protective & 
Anti -tarnish Coating! 

Reduces Wear & Abrasion! 

Reduces Arcing & RFI! 

Reduces Intermittent 
Connection Failures! 

ProGold is specifically formulated to improve conductivity and protect gold, base metals and 

other precious metal surfaces. 

A common problem with gold plated surfaces is that the base metals migrate to the surface due 

to gold's soft and porous nature (dendrite corrosion). Once exposed, base metals oxidize, adding 

unwanted resistance that impedes electrical performance. Since gold plated surfaces are thinly 

coated, they are susceptable to scratching & abrasion, further exposing the base metals. 

ProGold, a one step treatment, conditions gold connectors, contacts and other metal surfaces, 

enhancing the conductivity characteristics to efficiently transmit electrical signals. 

Non -abrasive /non- corrosive formula,non- flammable, non -toxic, ozone -safe. 

Deox1T6 & PreseruIT- 
Improves Conductivity and 
Protects Electrical Connections 

Improves Conductivity 
Reduces Intermittent 
Connection Failures 

Reduces Arcing & RFI 

Reduces Wear & Abrasion 
Extended Temperature 

Range, -34 °C to 200 °C 

DeoxIT, a one step treatment, is a fast -acting deoxidizing solution that cleans, preserves, 

lubricates and improves conductivity on all metal surfaces. Temperature range -34 °C to 200°C. 

Non -flammable, non -toxic, non -corrosive, non -gumming, ozone -safe. 

PreservlT, seals, lubricates and preserves metal surface for protection from oxidation and 

contamination. For use on clean surfaces or ones pre -cleaned with DeoxIT. Temperature 

range -34 °C to 200 °C. Non -flammable, non -toxic, non -corrosive, non -gumming, ozone -safe. 

These new advanced formulas contain improved deoxidizers, preservatives, conductivity 

enhancers, anti -tarnishing compounds, arcing & RFI inhibitors and provide extended tempera- 

ture range. DeoxiTs new formulation also prevents dissolved oxides/contaminants from re- 

attaching to metal surfaces, providing longer lasting protection. 

We were having trouble with edge connectors in our manufacturing environment until we tried 

ProGold Wipes...great product." J. P., General Electric 

"Static and dirt buildup on our CRT screens have always been an annoying problem. We have 

tested many products and find OpticALL to last considerably longer and work just as well on our 

plastic and metal enclosures." 
A. R., University of Maryland, College Park, Dept. of Physics & Astronomy 

"For many years we have been using CAIG's liquid and spray products in the lab for service and 

repair of connectors, switches and potentiometers. I also use their paste products on my boat to 

prevent corrosion from salt water and air ... fine products for a variety of applications ". 

T. S., University of California, Lawrence Livermore National Laboratory 

"Corrosion problems on very sensitive connectors have been an annoying problem for us. We 

have tried many products without success until we tried CAIG's DeoxiT. DeoxIT is the only product 

that has worked perfectly. We highly recommend it ". R. V., Xerox Corporation 

OpticALl'" 
Effectively cleans, polishes and eliminates 

static electricity on optical viewing surfaces. 

OpticALL is also recommended as a general 

purpose antistatic cleaner on plastic, glass 

and metal surfaces. 

StaticALL'" 
Neutralizes static build -up caused by friction 

& low humidity conditions. 

DustALL" 
Quickly & safely removes dust, lint 8 particles 

from sensitive electronic equipment, comput- 

ers, lab equip.. optical grade surfaces & other 

mechanisms & equipment. 

FreezALL 
Quickly and safely cools circuits to -54 °C. 

Locates intermittent components due to heat 

failure and hairline cracks on PCBs. 

MechaniCALL'" 
High Penetrating Anti -Corrosive Anti- Tamish- 

ing Cleaner & Lubricant. Lubricates & Pro- 

tects, Displaces Moisture, Stops Squeaks. 

Migrates & Coats Entire Surface. 

ElectricALL'" 
Rejuvenating Solution For All Electrical Ap- 

plications. Cleans, Preserves, Improves & 

Protects Connections, Removes Corrosion & 

Oxidation, Reduces Wear, Abrasion. Arcing 

& RFI. 

DegreasALL" 
For degreasing, cleaning & defluxing equip- 

ment and parts. Removes oil, grease, dirt and 

contaminants including rosin flux from PCBs, 

components and metal parts. Biodegradable. 

CAEON" 27 
For sensitive equip -ment applications. For 

removal of oil, grease & dirt from surfaces. 

(Freon' TF 1. 

CAEON'28 
Degreaser and clean -ing liquid removes or- 

ganic contaminants including rosin flux from 

PCBs, components and metal parts. (Freon' 
TMC (. 

X -1OS Instrument Oil 
Contains silicone. Finest quality instrument oil 

for use on rubber, plastics and metals. Non - 

gumming, rust inhibiting, long lasting lubrica- 

tion. 

X -10 Instrument Oil 
Lubricates precisen instruments. fine parts & 

mechanisms. Use on all metals (gauges, gears, 

dodos, instruments, etc.). Non -gumming. rust 

inhibiting, long lasting lubrication. 

Caig Product 
Ampex 
Boeing 

Capitol Records 

Diebold, Inc. 

Dolby Laboratories 

General Electric 

Grumman Aerospace 

S ".. used by those 

Hewlett Packard 

Honeywell 

IBM 

John Fluke Mfg. 

McIntosh Labs 

Motorola 

Nakamichi 

CAl 
LABORATORIES. INC. 

"Environmentally Conscious" 
CIRCLE 286 ON FREE INFORMATION CARD 

who demand the best! 

RCA 

Switchcraft 
Tektronics 
Texas Instruments 
Wayne- Dresser 
Xerox Corp. 
. .. and many more 

16744 W. Bernardo Drive, 

San Diego, CA 92127 -1904 

Phone: (619) 451 -1799, 

FAX: (619) 451 -2799 
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