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Fluke meters have really been 
through the mill. 

Fluke meters can hold up to tons of pressure. True story: While troubleshooting carpet 

cutting equipment, a technician accidentally leaves a Fluke 77 Meter on the belt. The operator flips a 

switch. The meter gets hammered between two bouncing, 100 lb. pressure rollers. They stop the ma- 

chine, remove the meter, peel off the rubber holster, and guess what? The meter still works. Now that's 

a case of rugged reliability that adds years to a meter's life. And keeps dollars in your pocket. Fact is, all 

Fluke meters are designed, built and tested to pass strict environmental, mechanical, and electrical 

standards. We test every rotary knob, keypad, and switch to withstand 

several lifetimes of wear and tear. We put them through tough HAST* test- 

ing for survival against drops, vibration, baking heat and freezing cold. 

The result is a meter that's impressive outside. And inside. Fluke builds in 

superior calibration, stability and guaranteed accuracy so you can meet 

your goals for product quality. If you ever need help, simply call Fluke 

Send your amazing Fluke survival story to the 

address helo, and well send you :tire( meter case. 

technical /application support. For more product information, see your Fluke distributor today. Or call 

1- 800 -59 -FLUKE for a direct connection to a distributor near you. 

*Highly Aggressive Stress Testing 

For technical or application support call 1- 800 -44- FLUKE. 

©1994 Fluke Corporation. P.O. Box 9090, MIS 250E, Everett. WA, 
USA 98206 -9090. Canada (905) 890 -7600. 
Europe (31 40) 644200. Other Countries (206) 356 -5500. 
All rights reserved. Ad No. 00621 CIRCLE 121 ON FREE INFORMATION CARD 

Serious Tools for Serious Work 

FLUKE. 
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"Electronics Workbench 

is the best simulator to 

design and verify circuits." 

File Edit Circuit Window Help 
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Analog Module: Tuning an RF front end. 

Just $299 
For DOS, Windows or Mac Version. 

VISA 
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Gordon MacDonald 
Production Engineer Technician 

Electronics Workbench is a highly productive 
bench where you design and verify circuits 
in a fraction of the time. Connections are always 

perfect. Wires route themselves. And the 
simulated components and test instruments 
work just like the real thing. 
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Digital Module: Analyzing a logic circuit 

It's faster than building with actual components 
because you change connections and 
component values instantly. And since the 
simulated components are free, you don't need 
to replace burnt-out parts or keep an extensive 
inventory. The result: You save precious time 
and money. Guaranteed!* 

The standard for simplicity and power for over 
six years, Electronics Workbench is the most 
popular tool of its kind. It has gained 
worldwide acclaim as the ideal complement 
to any test bench. Fact: Over 90% of our 
customers recommend it to their 
friends and colleagues. 

Electronics Workbench 
The electronics lab in a computerTM 

Call: 800 263 -5552 
INTERACTIVE IMAGE TECHNOLOGIES LTD. 

(c) 

m 
FIT 

ó 

1n 

908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120 -2060 o 
Telephone: (416) 361 -0333 FAX: (416) 368 -5799 

*30áay money -back guarantee. 
Prices in U.S. dollars, shipping $15. Offer valid In U.S. and Canada only. tivinnti INTERACTIVE 
All trademarks are the property of their respective owners. ` 1q1 

.With the purchase of Electronics Workbench. Offer valid until October 15, 1994. 
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31 BUILD THE TEXTGRABBER 

How often do you take the time - and spend the money - to send away for transcripts of television shows? If 

you're like most people, you don't bother, even if the 
show is meaningful to you. Now, however, you can by- 
pass the U.S.IMail 

entirely, and make 

transcripts of your 

favorite shows 
without leaving 
your home. The 
TextGrabber lets 
you capture the 
complete text of 

any closed -cap- 
tioned program, 
without using a 

closed- caption de- 

coder. By connecting a video source to the TextGrab- 
ber, and the TextGrabber to your PC through its serial 
port, you can capture the text that is encoded (in the 
vertical blanking interval) with the broadcast TV signals. - Kelly McArthur 

Electronics 
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Capture dosed 
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BUILD THIS 

44 FREQUENCY DOUBLER 
Double 
the 
frequency 
of any 
CMOS or 
TTL clock 
signal with our simple doubler 
circuit. - John Yacono 

47 CREATING CHAOS 
The randomly 

c bouncing ball 
on the end of 
the Bonker 
can hypnotize - and captivate 

you (or your cat with its chaotic 
movement. - Roger Sonntag 

61 BUILD A SOLID -STATE 
TESLA COIL 
Our solid - 
state 
version of 
Tesla's 
famous 
coil is 

easier to build and safer to 
operate. - Brent C. Turner 

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

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

ELECTRONICS NOW, (ISSN 1067 -9294) November 1994. Published monthly by Gernsback Publications, Inc., 500 -B Bi- County Boulevard, Farmingdale, NY 
11735. Second -Class Postage paid at Farmingdale, NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga, 
Canada. One -year subscription rate U.S.A. and possessions $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. 
R125166280), all other countries $28.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. 
bank. Single copies $3.50. © 1994 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A. 

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80321 -5115. 

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

How to test almost any device that contains a winding. - Jud Williams, CET 

ENVIRONMENTAL SEMICONDUCTOR 
TESTING 
How semiconductors are tested to 

ensure that they work properly under 
environmental stresses.- TJ Byers 

PHASE -LOCKED LOOPS 
This month the focus is on designing with PLL circuits. - Ray Marston 
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71 

VIDEO NEWS 
What's new in this fast -changing field. - David Lachenbruch 

EQUIPMENT REPORTS 

Jameco Electronics JE725 Digital Clock Kit. 

HARDWARE HACKER 
More on dowsing, using helical resonators, reprints and 

standards, and more.- Don Lancaster 

OOAUDIO UPDATE 
New data on directional hearing.- Larry Klein 

80 DRAWING BOARD 

Completing the tachometer's spark- counter section. - Robert Grossblatt 

90 COMPUTER CONNECTIONS 
What is an operating system? - Jeff Holtzman 
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WHAT'S NEWS 
A review of the latest happenings in electronics. 

Solar cells by the roll 
Research is underway to develop 

"solar cells in a roll," that resemble 
rolls of kitchen plastic wrap. When 
stretched over a frame with wires 
attached, the thin film will become a 

solar cell that converts sunlight di- 
rectly into electricity. 

The Advanced Research De- 
velopment, Inc, (ARDI) of Athol, 
Massachusetts, and the U. S. De- 
partment of Energy's (DOE) Ar- 
gonne National Laboratory have 
begun a three -year, $1.8 million re- 
search project to develop solar cells 
that will be made by coating plastic 
film with photoactive chemicals 
rather growing layers of N- and P- 

type semiconductor material. 
Thin sheets of a plastic only 1 

micrometer thick will be coated with 
photoactive molecules by a process 
that is similar to the one for making 
polarizing film materials. The joint 
venture researchers plan to apply 
photoactive molecules developed 
by the Argonne laboratory onto an 
electrically conductive, stretchable 
plastic film similar to polyester de- 
veloped by ARDI. 

Argonne's molecules are based 
on the perylene dyes similar to 
those used the photocopying pro- 
cess and in liquid -crystal displays. 
By themselves, the molecules can 
convert solar energy into electrical 
energy with more than 99% effi- 
ciency. They will be deposited as a 
large continuous crystal on the film 
which can be rolled and cut to meet 
the customer's requirements. The 
researchers hope the combination 
will yield solar cells that are at least 
70% efficient. 

Sunlight will strike a photoactive 
molecule, causing positive and 
negative charges to separate and 
migrate to electrically conductive 
strands in the substrate film. Cur- 
rent results when positive charges 
flow in one direction and negative 
charges flow in the other way. 

Another objective of the project is 
the development of compatible flex- 

FIG.1. SUNLIGHT STRIKES PHOTOACTIVE MOLECULES on a thin plastic film causing 
positive and negative charges to separate and jump to electrically conductive strands 
in the plastic film. Positive charges flow one way and negative charges flow the other 
way, causing current to flow. 

ible leads for connecting the film to 
the electrical load. 

High -density, three -level 
gate arrays 

A new technology based on novel 
programming elements and an array 
of non -dedicated logic gates called 
a "sea -of- gates" promises low - 
cost, field -programmable gate ar- 
rays (FPGAs). The FPGAs, de- 
veloped by Xilinx, Inc. of San Jose, 
California, will be be built with a 

stacked, three -layer metal -CMOS 
process. 

The substrate for the new device 
will be a wafer full of unconnected 
CMOS logic gate elements. This 
layer will be covered with a second 
metallic layer containing X- direction 
rounting wires which is, in turn, cov- 
ered by a layer of amorphous sil- 
icon. A third or top layer will contain 
the Y- direction routing wires for pro- 
gramming the device. 

Antifuses are formed from the 
amorphous silicon layer sand- 

wiched between the second and 
third routing wire layers. When the 
FPGA is programmed, current will 
pass between selected X and Y 
wires to form permanent conductive 
paths that connect the desired logic 
elements to dedicate the device for 
a specific application. 

According to Xilinx, the combina- 
tion of these three metal layers will 
permit the development of FPGAs 
with many possible routing paths 
and high gate density in a very small 
area on the silicon wafer. The pro- 
cess will eliminate the tradeoff now 
required in making conventional 
FPGAs: extensive routing capability 
has meant low gate density, or con- 
versely, high -gate density has re- 
stricted routing. 

The sea -of -gates (SOG) concept 
for making FPGAs allows routing 
wires and programming elements to 
be stacked above the device's 
CMOS logic. The concentration of 
the logic gates in a substrate makes 

Continued on page 79 
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$100 
Cash back on any 

TekMeter. See your 
distributor today! 

Offer expires December 31, 1994 e 
._ 

_ 
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TekMeterM can show you the answer 
before you even know the question. 

TekMeter'" is the new handheld instrument from 
Tektronix that combines the functions of a DMM and 

an oscilloscope. It's practically "auto everything? 
Which in the service business means you'll get the 

answers you need faster than ever before. 
It's easy. Just connect the probes.TekMeter finds 

the signal then makes the correct scope or DMM set- 

tings to display voltage, current or waveforms in the 
most meaningful way. What's more, your hands 

If 
CHECK OUT THE ENTIRETEKrOOLS" LINE FOR ALL YOUR MEASUREMENT NEEDS. 

remain free to probe more accurately and safely. 

Especially in small places. 
Weighing barely 2 pounds,TekMeter includes a host 

of features like cursors and spike detect that improve 

your ability to maintain and troubleshoot a wide range 

of equipment.TekMeter can even capture 
incoming line voltage spikes and sags, 

measure voltage and current simulta- 
neously, compute true power, and more. 

All automatically. For as little as $875* 
TekMeter is the answer you've been looking for. 

Contact your local authorized Tektronix distributor 
today, or call 800 -426 -2200, ext 299. 

*suggested retail price, model THM 550 © Copyright 1994, Tektronix, Inc. All rights reserved. TekMeter, TekTools, and Tektronix are trademarks of Tektronix, Inc. DPW -2845971 
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VIDEO NEWS 
What's new in the fast -changing video industry. 

DAVID LACHENBRUCH 

Interactive program guide. 
Although there are many different 
candidates for navigational aids to 
guide viewers through the intri- 
cacies of tuning in the 1000- channel 
age, it currently appears that the 
StarSight interactive on- screen 
guide is far in the lead. The system, 
developed by StarSight Telecast 
and now in operation, permits view- 
ers to pick programs from an on- 
screen grid by title, subject, or type 
of program. It also lets them switch 
on the name of the program and 
episode, along with time remaining, 
while viewing the program, even dur- 
ing the commercial breaks. As an 
added attraction, it makes possible 
VCR recording at the push of a but- 
ton, merely by selecting the name of 
the program from the guide. 

At our press time, the StarSight 
was incorporated into 

different types of hardware: Zenith 
is offering it in eight TV models, it is 
featured in several Uniden satellite 
integrated receiver /decoders 
(IRDs), and it can be found in cable 
boxes serving Viacom's Castro Val- 
ley, California system. Enough of 
the top television manufacturers 
have agreed to incorporate it into 
their future receivers to make it the 
de facto standard. 

The latest company to sign a deal 
with StarSight is Thomson Con- 
sumer Electronics, manufacturer of 
RCA TV sets, the nation's brand. 
Philips, the number two manu- 
facturer (Magnavox TVs), has also 
signed up. Both companies will be 
entitled to sell StarSight sets after a 

brief exclusive period for Zenith, 
which happens to rank as the third 
manufacturer in terms of sales. Mit- 
subishi, Goldstar, and Samsung are 
also licensees. 

The StarSight data is transmitted 
in the vertical blanking interval (VBI) 
of PBS stations and some cable 
channels, enabling it to reach an es- 
timated 95% of the population. Star - 
Sight- equipped TVs seek out the 
VBI data, no matter which channel 

they're tuned to. Each set receives 
the automatic program guide tai- 
lored to the individual viewer -sub- 
scriber, on the basis of the 
subscriber's location and reception 
system (broadcast, cable, or satel- 
lite). StarSight costs $3.50 to 
$4.30 monthly, depending on the 
length of the contract purchased. 

StarSight's ability to tune a VCR 
depends on its use of an "IR 
blaster," a cable from the TV set to 
the video recorder that activates the 
infrared remote control receiver on 
the VCR. StarSight- equipped 
VCRs are also in the works. 

Small -dish satellite. Two 
months after the launch of the 
United States' first high - powered 
Ku -band satellite service, receivers 
and 18 -inch dishes were selling as 
rapidly as they could be built. Ac- 
cording to one source close to the 
scene, viewers in the first markets 
had purchased nearly 100,000 of 
the RCA -brand Digital Satellite Sys- 
tem (DSS) receivers. The manufac- 
turer said that the receivers will be in 
short supply until cumulative ship- 
ments total 500,000 to 600,000 
units later this year. 

Two Hughes satellites eventually 
will broadcast 150 channels, but at 
press time fewer than half that 
number were on the air, pending ac- 

Thomson's small- antenna DSS satellite 
system has been selling faster than the 
company can ship them out. 

tivation of the second bird, which 
was launched in August. Sales of 
receivers started late in June in a 
few selected areas with low cable 
TV penetration, fanning out to 12 
states by August and scheduled to 
be nationwide by year -end. Of the 
two receiver models, RCA said that 
the more expensive $899 unit ini- 
tially was outselling the $699 model 
by a two -to -one margin. The cheap- 
er package includes an 18 -inch par- 
abolic dish antenna, an integrated 
receiver /descrambler (IRD), a low 
noise block downconverter (LNB), 
and a remote control. The higher 
priced system adds a dual- output 
LNB and a universal remote. The 
company said that a surprisingly 
large number of buyers are choos- 
ing to install the systems them- 
selves rather than pay for profes- 
sional installation. 

Widescreen vs. HDTV. Even 
as the United States was complet- 
ing field tests for a digital- high -defi- 
nition TV system, HDTV was 
faltering in other parts of the globe. 
Meanwhile viewers increasingly 
were becoming attracted to wide - 
screen TV sets without the high - 
definition feature. In Japan, where 
analog HDTV has been on the air for 
three years from satellite transmis- 
sion, there is talk of scrapping the 
Hi- Vision system and starting over 
to develop a digital one (Electronics 
Now, October 1994). But the basic 
attraction of HDTV- digital or ana- 
log-is being debated as well. In the 
three years of Hi- Vision broadcast- 
ing, only 25,000 HDTV sets have 
been sold. However, in the first five 
months of 1994 alone, Japanese 
viewers bought 223,000 wide - 
screen TVs with 16:9 aspect ratio 
screens -and only 3000 Hi- Vision 
sets, which cost more than twice as 
much. 

In Europe, too, widescreen TVs 
are beginning to catch on -par- 
ticularly in France, where dot of pro - 

Continued on page 81 
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The Four -Year Electronics Degree 
Program That Really Hits Home! 

Bring The Technology Home With A Bachelor Of Electronics 
Engineering Degree. No Hassles. No High Cost! 

\Q,. 
NoWs the time to prepare for a profitable career. 

We've lowered the cost of 
higher education. 

It's true! You can earn a four -year 

Bachelor of Electronics Engineering 

Technology degree today ... and 

prepare yourself for a high -paying 

electronics career ... without quitting 

your job or ever leaving your home. 

Because World College, an affiliate of 

the Cleveland Institute of Electronics, 

offers you the total flexibility of indepen- 

dent study programs proven effective for 

people like you who truly want to suc- 

ceed! World College independent study 

lessons help you build valuable skills 

Mail /Fax Today 
or Call 

1- 800 -696-7532 

step -by -step, and expert instructors are 

personally available to you with a toll -free 

call. What a way to earn an education! 

A world of opportunity. 
Where is your career headed? 

With a four -year bachelor's degree 

from World College. you call the shots, 

choosing from incredible. high -paying 

opportunities in electronics, tele- 

communications, computer, electrical 

power, and many other growing fields. 

World College gives you the skills, 

the knowledge, the power to take 

advantage of your best opportunity in 

electronics. And you can do it all at 

your own pace! 

Without leaving home. 
World College continually works 

to provide its students with the most 

advanced education tools. From the 

latest equipment and reference books 

to breakthrough computer -simulated 

experiments, students are exposed to 

the latest technological advancements. 

All the equipment, parts, and soft- 

ware you need are included in your 

affordable tuition, including more than 

300 hands -on lab experiments you 

can complete in your home. 

Choose your own pace. 
Earn your bachelor's degree 

on your time - and at your pace - 
because you pay tuition to World 

College only as you complete the 

upper -level semesters close to 

graduation. The faster you make it 

through, the less you pay. So you 

have an incentive to make your future 

happen quickly - yet the freedom 

to choose your own pace! 

Send today for your FREE 

course catalog -- and give yourself that 

future you've always wanted - 
with an electronics degree education 

from World College. 

Four Powerful Reasons 
To Connect With 

World College Today: 

1 
Earn your four -year 
degree! 

2 Self -paced 
training! 

3 Independent study in 
your home! 

4 Expert 
instruction! 

r 
Give Me The 
Power! 
Send me a FREE 

World College course 
catalog today! 

(Please Print Neatly) 

Name 

Address 

City 

State. Zip 

Phone ( 

Age 

For faster service, call 
1 -800 -696 -7532, 

or call 
1- 804 -464 -4600. 

Or fax this coupon to 
1- 804 -464 -3687. 

(OKC 
WORLD 
C O L L E G E 

Lake Shores Plaza 
5193 Drive, Suite 113 

Virginia Beach. VA 23455 -2500 

Affiliated with 
Cleveland Institute of Electronics 

Take charge of your future in electronics. L.. 
WAE 15 1 
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LETTERS 
Write to Letters, Electronics Now, 500 -B Bi- County Blvd., Farmingdale, NY 11735 

VINTAGE -GEAR RESTORATION 
Gary McClellan's article, "Re- 

store It Right!" (Electronics Now, 
August 1994) was very informative, 
and his list of sources for compo- 
nents was especially welcome. 

Those who restore old electronic 
gear should be aware of some 
changes in electronic terminology 
that have taken place over the 
years. For example, most of us 
know that a capacitor was once 
known as a condenser, but many 
people might be confused about the 
values of resistors shown on old 
schematics. 

Circuit diagrams drawn prior to 
1930 often specified resistance in 
"M- ohm, "values. However, they are 
not megohms, as one might initially 
suspect. "M," the Roman numeral 
for 1000, denotes thousands of 
ohms here, not millions. Thus, if you 
intend to replace a 47 M resistor on 
an old schematic that followed that 
convention, it should be replaced 
with a 47 K resistor, or the circuit will 
not work. 

It's easy to determine if that con- 
vention applies in an old schematic 
diagram by noting the absence of 
kilohm resistance values; seemingly 
large -value resistors are located 
where smaller values would be 
more appropriate in more modern 
circuits that perform essentially 
similar functions. 
DAVE ELEY 
Surrey, BC, Canada 

NEW, BUT NOT IMPROVED, TELE- 
PHONE RING AMPLIFIER 

In the "Letters" column in the Au- 
gust 1994 issue, a schematic for an 
"improved" telephone ring amplifier 
was published as Fig. 2 on page 26. 
That schematic contains a number 
of errors that should be corrected if 
the builder wants the circuit to oper- 
ate correctly and safely. 

Most telephone systems have 
two different voltage levels. First, 
there is the static voltage that exists 

8 on all phone lines when the handset 

is hung up and not ringing. It is usu- 
ally 48 volts DC. (Capacitor C4 will 
eventually charge to this value.) 
Second, there is a ringing voltage 
that is impressed on the DC volt- 
age. It is about 110 volts AC at 20 Hz 
and the instantaneous peaks of this 
ringing voltage are at about 155 
volts. 

First changes should be in diode 
ratings. Diodes D3 and D4 
(1N4148s) will "see" the 155 volts 
peak, plus the 48 volts across C4. 
This value is considerably higher 
than the 100 -volt rating of the 
1N4148s specified in Fig. 2. There- 
fore, 400 PIV diodes, such as 
1N4004s, should be substituted for 
all four 1N4148 diodes. (Another 
good reason for having some safety 
margin here is to protect the circuit 
against line transients that can oc- 
cur during electric storms.) 

The second correction should be 
in the value of resistor R4. Capaci- 
tor C4 will typically charge to about 
48 volts DC from the telephone line. 
When a ringing signal appears, tran- 
sistor Q1 will turn on. With Q1 con- 
ducting, +48 volts is applied from 
the plus side of C4 to the left side of 
R4. That could destroy Q1, R4, or 
Q2 -or possibly all three. This can 
be prevented if resistor R4 has a 
value of 10,000 ohms. 

The third correction relates to 
buzzer BZ1. As stated earlier, C4 
will charge up to the approximate 
phone line voltage. With the values 

of the diodes and resistor R4 
changed, a ringing situation could 
turn on Q2. Transistor Q2, acting 
like a switch, applies the full voltage 
of C4 across BZ1. 

After checking with a number of 
piezoelectric buzzer vendors, I 

found that most are rated in the 6- to 
16 -volt DC range, with the highest 
rating 28 volts DC. A voltage of 48 
volts would destroy most of these 
buzzers. 

A simple fix for this limitation is 
the placement of a Zener diode in 
series with the top end of BZ1. The 
diode will drop the 48 volts down to 
a safe voltage range for most buzz- 
ers. For example, if you want to use 
a 12 -volt buzzer, install a 36 -volt 
Zener diode (or three 12 -volt Zener 
diodes in series). The cathode end 
of the Zener diodes is directed to- 
ward the + 48-volt source. 

Notice that Fig. 2 does not show 
the polarity of the buzzer, a serious 
oversight. The negative side of the 
buzzer should be directed toward 
Q2. 

Many transistors that are popular 
with experimenters have maximum 
voltage ratings of only 40 volts. The 
transistors in Fig. 2 should have at 
least a 60 -volt maximum rating (be- 
cause of the 48 volts supplied to the 
circuit by C4). 

The only other comment I'll make 
is that the circuit builder should be 
aware of the fact that if the handset 
remains off hook for long periods, 

NOTES : * =.400E0 Co/i1f'ONENT # = C,yHGEO Co49PoNEN7" 
FIG. 1 

www.americanradiohistory.com

www.americanradiohistory.com


for $ 
Get 3 PROFESSIONAL BOOKS orgy 
when you join the ELECTRONICS ENGINEERS' BOOK CLUB® 

ST1T N 
1% 

10K 

ELECT0 RICAL 
ENGINEERS 

020984H -XXX $110.50 
Counts as 3 

PRACTIl .IL, 
1ROCHLESIto01 L; 

Wan ME 
Advanced 

Video Analyzer 
^ aa.MOIDe.e. 

A A f1 !^ 

A n A A Af. 

4358P 524.95 
Sohcover 

ELECTRONIC 
MEASUREMENTS 

& TESTING 

111111111111111111111 

003981H 840.00 

VaE 
ENGINEERING 

031716H $50.00 

ELECTRONIC 
POWER CONTROL 

3837M 827.95 049434714 850.00 07098414-XX 870.00 
Counts as 2 

Imismessemsessme 

lit CIhiThIC 

DISP.AS 

0252078P $29.95 
Softcover 

Tit 
SUCCESSFUL 
ENGNEER: 

SECRETS OF 

RF 
CIRCUIT 
DESIGN 

3710P 821.95 
Softcover 

McGRAW HILL 
LECTRONI'S 

DICTIONARY 

0404348H 549.50 

016422394-55 $60.00 0407258P $30.59 
Counts as 2 

MicrocoHtrollkr, 

Ar.hiteanre, 
implenn.ntatinn 

A PinFrcm:mmg 

028977H $49.00 

pieties; 
RF POWER 

DESIGN TECHNIQUES 

037505H 539.50 

ELECTRONICS 
POCKET 

REFERENCE 

SECOND EDITION 

EDWARD PASAHOW 

0487375H 824.95 

4228H 532.95 

0376026H $39.50 

Softcover 

0415250H.XX 561.53 
Counts as 2 

RIPEIP1 
Power System 

Stability and 

Control 

035958X94 -XXX $95.00 
Counts as 3 

DIGITAL 
AVIONICS 
SYSTEMS 

PRINCIPLES 
AND PRACTICE 

Sera* aaaar. 

0603339 $50.00 

925514 -XXX $105.50 
Counts as 3 

0696217H -XX $50.00 
Couros a 

Engineering 
Circuit Analysis 

027410x14-Xx 889.44 
Counts as 2 

te.,. u.es 

04484714-XX $40.00 
Counts as 2 

Y Mti.v ...w!swnrr 

ELECTRO- 
OPTICS 

HANDBOOK 
NONAN wAY17... 
...MOOD MGR . 

0686637K -XX $89.50 
Counts as 2 

COMPUTER 
TECHNICIAN'S 

(HANDBOOK 
3r4 edition 

Softcover 

As a member of the 
Electronics Engineers' 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 eligi- 

ble for FREE BOOKS through the Bonus Book Program. Your only 
obligation is to purchase 3 more books during the next 2 years, after 
which you may cancel your membership at any time. 
All books are hardcover unless otherwise rioted. Publishers' prices Shown. 01994 EEBC 

A Shipping/handing charge & sales tax MI be added to a8 orders. 

If you select a bode 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 bode number in one box and XXX in the next 2 boxes. 

If coupon is missing, write to: 

Electronics Engineers' Book Club, Blue Ridge Summit, PA 17294 -0860 

ELECTRONICS ENGINEERS' 
BOOK CLUB MN 

Blue Ridge Summit, PA 17294 -0860 

YES! Please send me the book(s) listed below for just $9.95, plus ship- 
ping /handling & tax. Enroll me as a member of the Electronics Engineers' 
Book Club according to the terms outlined in this ad. If not satisfied, I may 
return the book(s) within ten days and have my membership cancelled. 

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. 

Name 

Address 

City /State 

Zip Phone 
Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn on U.S. 
banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A shipping/handling 
charge & sales tax will be added to all orders. RPIF1194 

9 

www.americanradiohistory.com

www.americanradiohistory.com


10 

SURVEILLANCE 
& SECURITY 

FM TRANSMITTERS 
MINIATURE (KITS) 

3 -VOLT FM XMTR, up to 300 ft. indoors, 
1500 ft. outdoors 
PHONE XMTR, range to 500 ft., uses 
phone -line power 
Sound- Activated XMTR, range to 500 ft. 
2 -STAGE XMTR, 9 -Volt, very powerful 

All above require simple soldering 
at 2 to 4 places. Broadcast on std 
FM band. Assemble in less than 5 
minutes. Any of the above $29.95 ** 

TELE CALL FORWARDER. Transfers 
incoming calls to any number you 
select. $99.00* 

CALLER ID. Registers incoming 
number and stores to 50 numbers. 
$99.00* 

TEL REGISTER WITH PRINTER. 
Records dialed number, duration, and 
prints record. 16 -digit display with 
security lock control. Stores up to 40 
calls. $169.00* 

TEL REGISTER W/O PRINTER. 
Records dialed number and time. 
16-digit display. Holds up to 145 num- 
bers in memory. $99.00* 

12 -HOUR LONG -PLAY RECORDER. 
Modified Panasonic. Records 6 hrs. 
on each side of 120 tape (supplied). 
Compatible with VOX and Tel Rec 
Adapter. $119.00* 

VOX VOICE -ACTIVATED SWITCH. 
Makes recorder self- activating with 
voices or other sounds. Great for 
radios and scanners. Provisions for 
external mike and /or patch cord. 
S28 50** 

TELEPHONE RECORDING ADAP- 
TER. Records incoming and outgoing 
calls. Use of handset controls 
recorder and records both sides of 
conversation. $28.50* 

TELEPHONE SCRAMBLERS. Over 
4,000 separate codes; impossible 
to break code. Assures utmost pri- 
vacy. $199.00* 

VOICE CHANGER. Changes man's 
voice to lady's and vice versa, 8 
separate settings. Ideal for disguis- 
ing telephone voice. $49.00 ** 

RF BUG DETECTORS, TAP 
BUSTERS, AND MUCH MORE 

For Shipping and Handling add *$5.00 and 
*12.00 per item. Colo. residents add sales tax. 
Mail.Order. VISA, M /C, COD's o.k. Inquire for 
dealer prices. Free catalog. 

TOLL FREE 1 -800- 926 -2488 

A.M.C. SALES, INC. 
193 Vaquero Drive 
Boulder, CO 80303 
Tel: (303) 499 -5405 
Fax: (303) 494 -4924 

Mon -Fri 8 a.m. -5 p.m. Mtn. Time 
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capacitor C4 will self- discharge. Its 
discharge rate will depend on its 
internal leakage and the phone line 
voltage. In an off -hook situation, 
that could be from 5 to 30 volts. 

When the handset is restored to 
the on -hook condition, C4 will re- 
charge. That is also something to 
keep in mind when the circuit is in- 
stalled. The capacitor charges 
through resistors R4 and R5 and 
their combined time constant with 
C4 is about 310 seconds! So allow 
at least 15 minutes after installing 
the circuit before attempting to use 
it or it will not work properly. 
DONALD G. CHESSIER 
Garland, TX 

ADDRESS AND PRICE UPDATE 
Thank you for featuring Pro- 

gressive Concepts' MasterSwitch 
in "New Products" in the July issue 
of Electronics Now. However, since 
we sent you the information about 
the MasterSwitch, the company 
has moved and the price has 
changed. 

The new address is: Progressive 
Concepts, 1424 North Mills Ave- 
nue, Claremont, CA 91711. For- 
tunately, our phone number is still 
the same: 909 -626 -4969. 

The MasterSwitch now costs 
$36 in kit form and $46 fully as- 
sembled. 
ERIC HOPPE 
Claremont, CA 

CHANGING TONER CARTRIDGES 
I am writing to comment on the 

"Hardware Hacker" column (Elec- 
tronics Now, August 1994) in which 
the refilling of the Canon -EX toner 
cartridge was discussed. The article 
describes briefly the remanufactur- 
ing of this cartridge for the end user 
and also for people who might be 
interested in starting a cartridge -re- 
cycling business. 

The instructions and illustrations 
are too simplistic and do not cover 
the total inspection and cleaning 
procedure that a competent re- 
manufacturer will use to produce a 

superior product. 
Those who follow the two refilling 

methods described in the column 
are asking for trouble every time 
they put the cartridges in their 
printers. Cartridges that spill toner 
from the toner collection bin will 

scatter toner over the interior of the 
machine. This could jam the main 
drive train which in turn can break 
gears and clutches, and even ruin 
fusing rollers. 

The rotating blade of the toner 
collection bin is rotated by the drive 
train of the cartridge. The rotation of 
the blade can be restricted by over- 
filling the bin. Under certain condi- 
tions the blade might be stopped 
completely. 

That is only one of many prob- 
lems that can be caused by an im- 
properly remanufactured cartridge. 
There are a lot of other potential 
problems related to remanufactur- 
ing. For example, many manufac- 
turers and distributors of re- 
manufacturing supplies require a 

minimum purchase of at least $50. 
That is a high price for the consumer 
of only one cartridge every six 
months. 

Consumers must also contend 
with the deterioration of the organic 
compounds in the drum and toner. 
Those products have a finite useful 
life. If they are exposed to the en- 
vironment for too long a period, 
their degraded performance could 
result in poor prints. 

Anyone who wants to enter the 
recycling business should exten- 
sively research the products they 
intend to remanufacture. The pro- 
duction of quality remanufactured 
toner cartridges requires an under- 
standing of how each type of car- 
tridge should function normally. 

I have seen many cartridges that 
worked well for the first 100 test 
pages but started to print poorly 
after that. You should be aware of 
the problems that might occur and 
the corrective action that must be 
taken before a single cartridge is 
shipped. You won't be in business 
long if your customers are your test 
subjects. 

Be prepared to compete! There 
are many remanufacturers with ex- 
cellent reputations in business with 
high -powered sales forces. If you 
enter the market with a poorly con- 
ceived sales plan and an even 
poorer quality remanufactured car- 
tridge, you will not be there for long. 
Customer service, informative ad- 
vertising, and a quality product at 
the right price will keep you going. 

Diversify! Almost all successful 
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we make it here, 
and we sell it for less! 

Unmatched quality. For over 20 years, Global Specialties has built the 
world's most reliable electronic testing and design equipment... and sold it 
for significantly less than its competition. How? By eliminating the features 
you don't need, but that drive your costs way up! 
American made. Every Global product is designed and built in New 
Haven, Connecticut. You get the satisfaction of buying the best... made in 
the U.S.! 
A tradition of value. For more than two decades, major high -tech 
companies, government and military contractors, and electronics hobbyists 
have relied on Global to give them just what they need: low cost... high 
quality... and real value! 

GLOBAL MAKES: Breadboards & Prototyping Cards 
Instruments Power Supplies Data Acquisition 

Boards Frequency Counters Logic Probes & 
Analyzers Enclosures And more! 

'" an 
Interplex Call 1- 800 -572 -1028 toll -free for a current 
wc7d44o4s5 catalog today, or write to: Global Specialties, 

company 70 Fulton Terrace, New Haven, CT 06512. 
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GLOBAL 
SPECIALTIES® 

Just what you need... 
for over 20 years. 
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Earn Your B.S. Degree 
in 

COMPUTERS 
or 

ELECTRONICS 

By Studying at Home 
Grantham College of Engineering, 

now in our 44th year, is highly experi- 
enced in "distance education " - teaching 
by correspondence- through printed 
materials, computer materials, fax, 
modem, 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 Engineering Technology B.S. 
Degree Program is available in either of 
two options: 

(1) The B.S.E.T. with Major Em- 
phasis in Electronics, OR 

(2) The B.S.E.T. with Major Em- 
phasis in Computers. 

Our Computer Science B.S. Degree 
Program leads to the B.S.C.S. -the 
Bachelor of Science in Computer Science. 

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. 

Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

remanufacturers have expanded 
their companies to provide printer, 
computer, copier, and fax machine 
sales and service. The prices of re- 
manufactured cartridges no longer 
provide profit margins that are high 
enough to cover overhead. 

Summing up, the consumer 
should seek out a quality cartridge 
remanufacturer. Most good ones 
will either let you try one of their 
cartridges before you buy it, or offer 
a written money -back guarantee. 
It's not really worth the time and 
money spent in repairing an expen- 
sive printer -not to mention the ag- 
gravation -just to get your per -page 
costs down close to zero. 
KEVIN D. BUSTO 
Toner Cartridge Services, Inc. 
Richville, OH 44706 

MORE ON TONER CARTRIDGES 
I am writing to call your attention 

to some of the facts about toner 
refilling that appeared in Q&A in the 
May 1994 Electronics Now. 

As a remanufacturer of laser - 
printer toner cartridges since 1985, 
and a recycler since 1978, my firm, 
Mag Tech, produces more than 
2000 cartridges per month. Each 
cartridge works as well as a new 
one. Our customers are satisfied 
with the remanufactured units. 
Some last as long as eight years! 
Moreover, the remanufacture of car- 
tridges prevents thousands of them 
from ending up in the nation's al- 
ready overflowing landfills. 

In my opinion, a properly re- 
manufactured toner cartridge will 
work as well as a new one -per- 
haps even better. Service personnel 
from Hewlett- Packard, Apple, and 
Canon might argue that statement, 
but they sell new toner cartridges 
and don't want to be bothered with 
remanufactured ones. 

It's true that some poor quality 
"refillers," have given the entire in- 
dustry a bad reputation. Out of the 
estimated 8000 firms now recycling 
laser toner cartridges in the U.S., 
approximately 800 are considered 
by those of us in the industry to be 
experts. Those companies know 
what they are doing, and offer high - 
quality products and service. 

Q&A obviously had a bad experi- 
ence with one of the 7200 others. It 
bothers me to hear that, but this 
only encourages me to renew my 
efforts to publicize the existence of 
the expert companies. 

Q&A made an excellent point in 
his answer: "See what they offer as 
a guarantee, before you sign up, be- 
cause the cost of repairing a laser 
printer is substantially more than 
the savings you will get on the toner 
cartridge." If everyone followed that 
good advice, my company alone 
might be selling 10,000 remanufac- 
tured cartridges a month rather than 
2000! 
MICHAEL W. JOHNSON 
Magnetic Technologies, Inc. 
Hempstead, NY 

Continued on page 29 

r CABLE CONVERTER 
DIAGNOSTIC MODULES 

PIONEER BOARD 3 -WIRE 1 PC - 10PC 
BA-51XX - BA-61XX 34.95 - 29.95 
BA -63XX - BA -67XX 44.95 - 39.95 
STARCOM 6- DPV -5XXX 19.95 - 16.95 
STARCOM VII -DPV -7 gvlc9( Boi ,' 44.95 - 39.95 
STARCOM VII -DPBB Qü,c7(BoAR,D 44.95 - 39.95 
S/A 8535 AUTO BOARD,NO SWITCH 34.95 - 29.95 
S/A 8536 AUTO BOARD,NO SWITCH 34.95 - 29.95 
S/A 8550 WIRELESS QUICK BOARD 39.95 - 34.95 
S/A 8570 WIRELESS QUICK BOARD 39.95 - 34.95 
S/A 8580 WIRELESS QUICK BOARD 39.95 - 34.95 
S/A 8590 WIRELESS QUICK BOARD 39.95 - 34.95 
S/A 8600 WIRELESS QUICK BOARD 39.95 - 34.95 
S/A 8580 40 PIN PLUS + MICRO 39.95 - 34.95 
S/A 8570 /90 /8600 40 PIN MICRO 39.95 - 34.95 

WE STOCK WIRELESS 
QUICKBOARDS FOR 

ALL S/A CONVERTERS 

'NEW " NEVER RESET E. 4 CODE' 

PIONEER DIAG. CUBE 129.95 
60 DB NOTCH FILTER INCL. 

c 1EW)STARCOM AUDIO 
BOARD FOR R1 /MIDPBB 22.95 
CFT -DPBB R/2 V/5 39.95 
ZENITH 1000 TO 2660 16.95 
TOCOM 5507 MAPPER 19.95 
TOCOM 5503 MAPPER 19.95 

ANYONE IMPLYING THEFT OF SERVICE IN ANY 
WAY SHAPE OR FORM. DO US AND YOUR SELF 
A FAVOR DON'T BOTHER CALLING US. 

"AND YES WE DO MEAN YOU" 
THESE PRODUCTS ARE FOR DIAGNOSTIC 
PURPOSES ONLY PERIOD III ( VISUAL COMMUNICATIONS, INC. 

800 -GO -CABLE TECH.SUPP 718- 229 -2358 
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Don't Despair...REPAIR! 
Here's how to troubleshoot and 
repair your electronics successfully! 

You Can Be Your Own Repair Expert! 

For VCRs, camcorders, audio equipment, TV 

equipment, computer hardware, office equipment, 
home appliances, automobile electronics, and outdoor 
equipment. 

Pinpoint and analyze problems quickly. 
Successfully complete repairs with hands -on 

troubleshooting instructions. 
Become skilled understanding flowcharts and 
schematic diagrams. 
Confidently use test equipment such as 

oscilloscopes, frequency counters, and 
video analyzers. 
Keep your equipment in top 
condition with effective preventive 
maintenance techniques. 

Continue to Broaden Your 
Repair Expertise! 

You'll receive quarterly supplements, up to 

160 pages, with new step -by -step repair and 
maintenance instructions, valuable schematics 
and new repair techniques. Learn how to 
repair a growing variety of appliances with 
hands -on repair projects that will keep you 
up-to -date with later models and technology. 
You'll be thrilled with your ability to repair a 

growing list of electronic equipment! Supple- 
ments may be returned or cancelled 
at any time. 

SAVE $10 

Call our toll -free number, 

pay by credit card, and mention 
this ad. We'll deduct $10! 

We'll also waive 

shipping and handling. 

Order today for your 30 -day, no -risk 
review of The Electronics Repair Manual. 

For Faster Service Call TOLL -FREE 

1- 800 -222 -WEKA 
Or Fax To: 1-800-256-5915 
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One Source For All Your Repair Needs! 
Better organized than a magazine, more current than a book. 

900 -page manual 

easy -to- follow, detailed instructions 

trouble analysis flowcharts 

safety precaution checklists 

comprehensive replacement parts list 

directory of manufacturers 

Electronics Repair 

Manual 
flocuoroc Rome Om. : tompaw.u.10.4.04". 

k's! MONEYBACK i''>> 

riss$. GUARANTEE í,. 
4 There s no risk in 

trying the 

01 ELECTRONICS 
01 REPAIR MANUAL 

to see if it's right for 

41 you. If you are not 

delighted, simply 

return the manual 

after the 30-day 
trial period and 

receive a 

prompt refund. 

falEMINllt 

1077 Bridgeport 4e. t! 
iÇ\)' Shelton, CT 06484 ,S 

Pss <;Ìí" %.`,.`_.`_.._.......S 

r 
YES' Please rush me a copy of the new Electronics Repair 

. Manual for only $59.95 + $5.50 shipping and 

handling. I understand that if I am not satisfied I may return the 

manual within 30 days for a complete refund. Supplements are 

sent quarterly for 25C per page (never more than $30) and may be 

returned or cancelled at any time. 

O My payment is enclosed Bill me later 

Charge my Visa MasterCard 

Acct. No. Exp. Date 

Signature 

Phone 

Name 

Signature and phone 
number are required 
for all orders. 

Address 

City State Zip 

All payments must be in U.S. funds. Canada add $10. 
All other'countries add $15. CT residents add 6% sales tax. 

Mail to: WEKA Publishing, 1077 Bridgeport Ne. 

Shehon, CT 06484 400095 
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EQUIPMENT REPORTS 
Jameco Electronics JE725 Digital Clock Kit 

Build a kit that you'll use 
every day! 

CIRCLE 15 ON FREE INFORMATION CARD 

Over the years Electronics 
Now has presented many 
different clock projects and 

described various clock tech- 
nologies- everything from clocks 
with Nixie -tube displays to clocks 
that receive WWV broadcasts and 
provide accuracy approaching that 
of an atomic clock. Microprocessor - 
driven clocks have been popular, 
and clocks that display time in bin- 
ary numbers provide a fun diversion. 

Building an electronic clock from 
scratch can be a rewarding and edu- 
cational experience. However, un- 
less you have the mechanical skills 
and tools to do a professional job, 
building one from a complete kit will 
result in a clock that has a better fit 
and finish. 

Clocks are great construction 
projects because clocks are always 
useful. Many of the projects built 
from this magazine are used only 
sporadically and end up being 
tucked away the rest of the time. 
But a working clock -especially 
one you build -will always be dis- 
played prominently. 

When we heard about the new 
JE725 digital clock kit from Jameco 
Electronics, we were anxious to 
build one. (Jameco Electronic Com- 
ponents /Computer Products, 1355 
Shoreway Road, Belmont, CA 
94002 -4100, 415 -592 -8097, 
800 -831 -4242.) The clock has six 
21 -inch high display digits and the 
double -sided PC board measures a 

whopping 171 x 31 inches. This 
means the clock is large enough to 
be seen from up to 50 feet away. 
The clock can be set to operate in 

either the 12- or 24 -hour mode, has 
fast and slow time -setting switches, 

14 and also has a hold switch to syn- 

chronize its display with another 
clock. The 183 -piece kit for building 
this unique clock sells for $69.95. 

A single IC, a National Semicon- 
ductor MM5314N, is dedicated to 
time -keeping and keeps the clock's 
circuit simple, completely reliable, 
and very accurate. Most of the cir- 
cuitry in the kit is for driving the large 
display, not for timekeeping. The 
display consists of the six 21/2-inch 
tall digits made up from 126 individu- 
al LEDs. (Each digit is essentially a 

seven -segment display and each 
segment includes three discrete 
LEDs.) The display is unusually at- 
tractive and eye- catching. 

The finished clock board is attrac- 
tive enough to be displayed by itself, 

but two optional enclosures are also 
available: a semi -open enclosure re- 
veals much of the PC board, and an 
extruded aluminum enclosure hides 
the board completely. Each en- 
closure has a red plastic filter to 
make the display more visible. Both 
enclosures are priced at $29.95. 
We opted for the sleek black - 
anodized extruded aluminum en- 
closure that measures 181/2 inches 
wide -it really looks great. 

Discounts are available on orders 
of 10 or more clocks, which might 
make the JE725 attractive as a proj- 
ect for an electronics class. In addi- 
tion, for people who want a good - 
looking clock but who don't trust 
their electronics assembly skills, it's 
also available completely as- 
sembled. Mounted in the semi - 

open enclosure the price is 
$139.95; totally enclosed, the price 
is $149.95. We believe that every- 
one who regularly reads Electronics 
Now will want to build the clock, so 
let's see what's involved in building 
it. 

FIG. 1 -183 PARTS (top) are combined to make an eye- catching clock (bottom). 
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Assembling the kit 
The clock can be built in one eve- 

ning, but the job shouldn't be 
rushed if you want to end up with a 

neat- looking timepiece. All compo- 
nents, including 126 LEDs, are 
mounted on the single printed -cir- 

cuit board. No components are tall- 
er than the LEDs, so that the flat 
plastic filter can lie flush across the 
entire board. 

The display is multiplexed to con- 
serve drive circuitry. Thirteen tran- 
sistors -six power and seven 
general -purpose -drive the six dig- 
its. Power is supplied sequentially to 
each of the six digits. When power 
is applied to a digit, the seven small- 
er transistors enable the appropri- 
ate segments for the intended digit. 

One power transistor supplies 
power to each 21 -LED digit. A 
power transistor is required be- 
cause up to 21 LEDs can draw cur- 
rent at one time. General -purpose 
transistors are sufficient for strob- 
ing power to the segments. 

The most time -consuming task in 

building the kit is mounting the 
LEDs. Although the LEDs mount 
flush with the board, it's very easy to 
solder them slightly out of align- 
ment, no matter what you do to hold 
them in place. The assembly in- 
structions recommend tack- solder- 
ing one lead of each LED while the 
PC board rests face -down on a dry 
sponge. Then the board is held in 

one hand, and pressure is applied to 
each LED while the solder is re- 
melted. The procedure, although 
time -consuming, is actually easy to 
do and results in a professionally 
manufactured appearance. 

Power is supplied to the clock 
from a wall outlet- mounted AC to 
DC power adapter, so no dan- 
gerous AC voltages are present on 
PC board. This provides a hazard - 
free kit that is ideal for beginners. 
However, beginners might be intimi- 
dated by the large number of LEDs. 
For kit -building beginners and vet- 
erans alike, observing the polarity 
when installing the 126 LEDs re- 
quires double- and triple- checking. 

Finishing touches 
The finished board can be in- 

stalled in the aluminum enclosure, a 

four -piece frame with corner mount- 
ing hardware that makes assembly 
a breeze. The assembled frame is 

perfectly square and quite sturdy. A 
plastic backplate (part of the op- 
tional enclosure) mounts on the 
back of the PC board with screws 
and nuts. Cutouts on the backplate 
allow access to the 12/24 hour 
switch, the power jack, and the 
time -set and -hold buttons. The 
board and the red plastic filter slide 
into a partially assembled three - 
piece frame; the fourth piece holds 
the board and lens in place. 

Four rubber feet mount on the 
bottom corners of the frame so that 
it can lie flat and securely on a desk 
or coffee table. The frame can also 
be hung on a wall so the clock can 
be seen by just a few people in your 
home or by hundreds of people in a 

large factory. The clock really is 

quite handsome -even to a spouse 
who has no interest in electronics. i2 

Tektronix already offers the best value in hand -held measurement tools. Our powerful DMMs normally sell 
for $67 to $235 ' And our new TekMeter'" true RMS multimeter and autoranging scope is regularly priced 

from $875 to $1285* But now for a limited time, you can get cash back on the entire TekTools'" 

family - you'll save up to $100 per unit! This rebate applies for up to 25 units per company, so 

you can really multiply your savings. 

Cash rebates on Tektronix DMMs. 

Don't miss this unprecedented opportunity to acquire genuine Tektronix products. Just read 

the fine print for details and call your nearest authorized Tektronix distributor. For the name 

of the dealer nearest you, call 800 -426 -2200. (When prompted, press 3 and ask for program 300.) 

Product Qty Purchased Rebate Each Total 

DMM 155,156,157, 353 x $5 $ 

DMM 250, 251 

DMM 252,254 

TekMeter (all models) 

Total: 

Rebate good on purchases made between August 1, 1994 and December 31,1994. 
Redemption request must be postmarked by January 31, 1995. Limit 25 units per com- 
pany location. To receive your rebate, cut the features chart from each product box and 
send with this original coupon and copy of the invoice with the following highlighted: 
invoice date and number, model number, quantity and price the 

. DPW-284599-1 

111 

EN 

Name 

Company 

Address 

City State Zip 

Phone ( 

Purchased From 

requester paid for each product purchased. Send to: PSI, PO Box 14070, Portland, OR 

97214. Check will be issued to the company name on the invoice, in care of individual 
requesting rebate. Please allow 4 -6 weeks for processing. Offer 

good in U.S. only. *Manufacturer's suggested US retail price. 

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

RUBIDIUM TIMEBASE FRE- 

QUENCY COUNTER. The 
Fluke PM 6685R rubidium 
timebase frequency coun- 
ter is the latest of a series 
of portable frequency 
counter /calibrators. It of- 
fers a 2.5 x 10-10 relative 
measuring solution. Warm - 
up time is six minutes to 
reach 1 x 10-9and it takes 
30 minutes to reach 
1x10 -10 

This portable, "connect- 
and-go" frequency calibra- 
tion tool is suitable for both 
field and bench use. It pro- 
vides 10 reliable read -out 
digits in about one second. 
Aging decay of the count- 
er accuracy is only 
5 x 1011 per month and 
5 x 10 -10 per year. 

The PM6685R has a 

standard input frequency 
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range of 300 MHz, with op- 
tions that extend the range 
up to 1.3, 2.7, or 4.5 GHz. 
This allows high- frequency 
digital calibration measure- 
ments without the need for 
synthesizers, mixers, and 
filters to achieve the re- 
quired resolution. 

To ensure maximum 
safety and security, the PM 
6685R has automatic over- 
load protection on all in- 
puts. The optional RF 

INFORMATION CARD 

inputs (up to 4.5 GHz) are 
PIN -diode protected to 
withstand input levels in ex- 
cess of 12 volts RMS. 

The PM 6685R rubidium 
timebase frequency coun- 
ter is priced at $10,645. 
Options include a GPIB/ 
IEEE -488.2 serial interface. 
Fluke Corporation 
P.O. Box 9090 
Everett, WA 98206 
Phone: 800 -44 -FLUKE 
Fax: 206 -356 -5116 

20 -MHz OSCILLOSCOPE. 
The Model P -3502C 20- 
MHz, dual -trace oscillo- 
scope from Protek is suit- 
able for measuring re- 
sistors, capacitors, coils, 
Zener diodes, diodes, and 
other components in and 
out of a circuit. 

Its key features include a 

six -inch CRT with 2- kilovolt 
acceleration, a five times 
magnification for all time 
and division settings, and 
five vertical mode selec- 
tions. It offers a 20 -step 
horizontal sweep speed 
from 0.5 second per divi- 
sion to 0.2 microsecond 
per division. The os- 
cilloscope includes an 
auto /normal switch; in the 
auto position it allows a 

free -running sweep mode 
for fast trace location. 

The P- 3502C, priced at 
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$440, includes two probes, 
a power cord, a fuse, and 
an operating manual. 
HC Protek 
154 Veterans Drive 
Northvale, NJ 07647 
Phone: 201 - 767 -7242 
Fax: 201- 767 -7343 

PC16C71/PC16C84 PRO- 
GRAMMER /DOWNLOADER. 
The TrueFlight programmer 
from Parallax for the 
PIC16C71 and PIC16C84 
microcontrollers can be- 
come a downloader by 
adding a ribbon cable and 
ultraviolet eraser. 

The programmer /down- 

loader has an 18 -pin low - 
insertion force socket that 
will hold either the 
PIC16C71 or PIC16C84. 
The device's pins are dupli- 
cated on the end of an 18- 
pin cable, which can be 
substituted for a PIC micro - 
controller in a target sys- 
tem. 

When TrueFlight needs 
to program or read the PIC 
microcontroller, it breaks 
the connection between 
the PIC and the target sys- 
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tem, accesses the PIC, 
and then reconnects it to 
the target. No relay is 
needed, so its operation is 
transparent. 

If the PIC has been pre- 
viously programmed, the 
flash ultraviolet eraser is 
positioned over the micro- 
controller in its socket. Be- 
fore reprogramming a mi- 
crocontroller, TrueFlight 
checks to see if it has been 
erased. If it has not been 
erased, TrueFlight turns on 
the eraser and periodically 
checks the controller. True - 
Flight will reprogram the 
device only when it has 
been erased. 

A cycle time to erase 
and program a PIC16C71 is 
about 65 seconds, but it is 
only nine seconds for the 
PIC16C84. 

A TrueFlight package, in- 
cluding all software and ca- 
bles, is priced at $299. 
Parallax 
3805 Atherton Road #102 
Rocklin, CA 95765 
Phone: 916 -624 -8333 
Fax: 916- 624 -8003 

PORTABLE PC. The Contura 
Aero portable personal 
computer from Compaq is 
said to be 45% lighter and 
33% smaller than most 
notebook PCs. It weighs 
only 31/2 pounds, and it has 
an outline smaller than an 
81/2 x 11 -inch sheet of type- 
writer paper. 

The Contura Aero has an 
Intel 486 microprocessor 
and up to a 250 -megabyte 
hard -disk drive. Its display 
is a backlit liquid crystal 
screen. Six hours of opera- 
tion are possible with an 
optional, standard -sized re- 
chargeable battery. 

Other features include a 
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Start a money-making career in 
video /audio servicing! 

Only NRI gets you started fast with real -world training designed around 
state -of- the -art equipment you keep! 

NRI's newly expanded training cov- 
ers all the latest advances in home 
entertainment electronics, then takes 
you inside today's high -tech equip- 
ment as you learn to troubleshoot, 
diagnose, and service the complete 
home entertainment system included 
in your course: 13" color TV, pro- 
grammable VCR, and integrated 
audio rack system. Only NRI makes it 
so easy to start a new career, earn 
part -time income, even start a 
video /audio servicing business of 
your own! 

Billions of dollars of video /audio 
equipment means big opportunity 
for you 
There's never been a better time to get 
involved in home entertainment electron- 
ics. Experts predict that consumers of 
video /audio equipment will spend over $26 
billion by 1995 as product manufacturers 
race to fill the demand for increasingly 
sophisticated technology. 

This explosive acceleration of new 
product innovation means new opportu- 
nities for you in video /audio servicing. 
And NRI prepares you to take advantage 
of those opportunities by giving you the 
skills to troubleshoot and service a full 
range of TV, video, and audio equip- 
ment. 

The most advanced, most 
complete video /audio training 
ever offered! 
You start with lessons that give you a 
strong foundation in electronics funda- 
mentals, mastering the basic circuits and 
components at the heart of today's 
video /audio equipment. 

Then you build on that foundation 
as you explore the high technology of digi- 
tal controls, CDs and digital audio tape 
players, advanced TV systems, cable TV, 
VCRs and camcorders, even 
microprocessors. 

Best of all, you're pre- 
pared for the technology of 
today and tomorrow with 
hands -on train- 
ing designed to 
give you invalu- 
able practical 
experience. 

Hands -on training 
with this incredi- 
ble array of home 
entertainment 
equipment gives 
you the skills you 
need for success. 

State -of- the -art equipment 
included in your training makes 
theory come to life 
Only NRI gives you so much real -world 
equipment ... all yours to train with and 
keep! Get hands -on experience as you 
work with a complete, high -tech home 
entertainment system: a 13" color TV 
with remote, a programmable VCR, and 
an integrated remote -controlled audio 
system including AM/FM tuner, 100 watt 
amplifier, CD player, dual cassette play- 
er, turntable, speakers, and audio rack 
cabinet. 

Theory comes to life as you learn to 
perform component -level diagnosis and 
service on advanced technology audio 
equipment ... conduct in -set demonstra- 
tions of TV circuits and components ... 
and discover first -hand how to maintain 
and service today's commercial VCRs. 

Plus, NRI custom -produced videos 

show you in close -up detail how to test, 
troubleshoot, and service TVs and VCRs 
like a pro. 

No experience necessary ... 
NRI builds it in 
You need no previous experience in elec- 
tronics to succeed with NRI. Step by step, 
you accumulate the knowledge and practi- 
cal experience that will make you unique- 
ly qualified for today's opportunities in 
home entertainment electronics. 

You learn at your own pace and on 
your own time. And all throughout your 
training, you have the full support of your 
personal NRI instructor and the entire 
NRI technical staff. 

FREE catalog tells more 
If the coupon is missing, write to 

NRI Schools, McGraw -Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 

SEND TODAY FOR FREE NRI CATALOG w: Schools 
McGraw -Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

&Check one FREE catalog only 

TV/Video /Audio Servicing 
Microcomputer Servicing 
Computer Programming 
Telecommunications 
PC Applications Specialist 
Programming in C ++ with Windows 

For Career Opportunities 
approved under GI Bill 

check for details 
7-i r: 

1:trui 

Desktop Publishing & Design 
Electronic Music Technology 
Home Inspection 
Automotive Servicing 
Basic Electronics 
Bookkeeping & Accounting 

Name 

Address 

City 

(Please print) 

State 

Age 

Zip 19 
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standard keyboard with a 

palm rest and a built -in 
trackball, a PCMCIA slot, 
and a two -prong power 
cord that fits into any stan- 
dard electrical outlet. It can 
be connected to full -size 
monitors or other key- 
boards. 

Pre- installed software in- 
cludes DOS 6, Windows 
3.1, TabWorks, Lotus Or- 
ganizer, and WinLink File 
Transfer software, which al- 
lows users to maintain files 
between the portable and a 

desktop computer. Con- 
sumer models also include 
Microsoft Works and Mi- 
crosoft Entertainment 
Pack. 

The Contura Aero with a 

monochrome screen is 
priced at $1399; with a 

color screen it is priced at 
$2199. 
Compaq Computer Corp. 
P. O. Box 692000 
Houston, TX 77269 -2000 
Phone: 1- 800 -759 -1533 

SERIAL EEPROM DESIGN- 
ER'S KIT. The Serial 
EEPROM Designer's Kit 
from Microchip Technology 
is intended to help engi- 
neers select and design in 

serial EEPROM nonvolatile 
memories. It includes all 
the circuitry, PC -based 
software tools, and on -line 
reference materials 
needed to create, model, 
integrate, debug, and test 

systems with serial 
EEPROMs. 

The kit includes the 
SEEVAL serial EEPROM 
programming and evalua- 
tion system, Total En- 
durance software tool, the 
Serial EEPROM Hand- 
book, and assorted sup- 
port materials. 

SEEVAL enables the de- 
signer to learn serial 
EEPROM operational theo- 
ry and applications, load an 
EEPROM with known data 
before a test, modify all or 
part of an EEPROM array, 
evaluate the effect of mi- 
crocontroller code on a se- 
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rial EEPROM, save or 
restore data to or from a 

disk, and program special 
device features. 

Total Endurance allows 
the designer to model a se- 
rial EEPROM within a spe- 
cific application environ- 
ment and analyze the 
effects of density, temper- 
ature, voltage, write mode, 
bytes per cycle, and cycles 
per day on erase and write 
endurance. 

The handbook is a handy 
reference source on 
EEPROMs. It includes Mi- 
crochip serial EEPROM 
data sheets, application 
notes, qualification re- 
ports, and other useful 
EEPROM reference docu- 
mentation. A power supply, 
RS232 cable and samples 
of Microchip serial 
EEPROMs are included. 

The Serial EEPROM De- 
signer's Kit costs $149. 

Heathkit Heathkit Heathkit Heathkit Heathkit 

Mastercourse in PCs 
Mare...Better 

Heath r 

Exclusive. 
e deliver 
a true 

multi -media 
learning 

adventure. 
Not only do 
you get a 

better com- 
puter, but 

you get the 
only 

Computer - 
Aided 

Instruction 
software 
yailable as 

, 

What You'll Learn: 

PC Upgrading and Maintenance 

Preventive Maintenance Procedures 

,Hq'S to,. Identify ,and ReNit Problems 

More: Learn About Computers 
at the Electronics Level: 

DC Electronics 
AC Electronics 
Semiconductor Devices 

ag5 (ectronic Circuits l I til 41} re= 

Comps 
this cour 
with any 
others. 

You'll find 
that 

Heathkit 
offers you 
2 -3 times 
the value 

and quality 
of educa- 

tion. Many 
additional 

courses are 
available for 

TV, VÇR 

licc. tc ce iiiyuiu u i Pìuci waucu Into e.(_tcr. °sect Pi ,1! iuvuie_ 

Heathkit 455 Riverview Drive Benton Harbor, MI 49023-1288 

For a Full -Line Catalog of Electronics and Computer Courses, call 1- 800 -44 -HEATH 
When calling, please mention this code: 020-026 
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TECHNOLOGY UPDATE 

900 MHz breakthrough! 

New technology launches 
wireless speaker revolution... 
Recoton develops breakthrough technology which transmits 
stereo sound through walls, ceilings and floors up to 150 feet. 

By Charles Anton 

If you had to name just 
one new product "the 
most innovative of the 

year," what would you 
choose? Well, at the recent International 
Consumer Electronics Show, critics gave Recoton's 
new wireless stereo speaker system the Design 
and Engineering Award 
for being the "most in- 
novative and outstand- 
ing new product." 

Recoton was able to 
introduce this whole 
new generation of 
powerful wireless 
speakers due to the ad- 
vent of 900 MHz tech- 
nology. This newly 
approved breakthrough 
enables Recoton's wire- 
less speakers to rival the 
sound of expensive 
wired speakers. 
Recently approved 
technology. In June 
of 1989, the Federal 
Communications Com- 
mission allocated a 
band of radio frequen- 
cies stretching from 902 

to 928 MHz for wireless, 
in -home product ap- 
plications. Recoton, one 
of the world's leading wireless speaker man- 
ufacturers, took advantage of the FCC ruling 
by creating and introducing a new speaker 
system that utilizes the recently approved fre- 
quency band to transmit clearer, stronger 
stereo signals throughout your home. 

Crisp sound throughout your 
home. Just imagine being able to 
listen to your stereo, TV, VCR or CD 

player in any room of your home with- 
out having to run miles of speaker wire. 

Plus, you'll never have to worry about range 
because the new 900 MHz technology allows 

stereo signals to travel 
over distances of 150 feet 
or more through walls, 
ceilings and floors with- 
out losing sound quality. 
One transmitter, un- 
limited receivers. The 
powerful transmitter 
plugs into a headphone, 
audio -out or tape -out jack 
on your stereo or TV com- 
ponent, transmitting mu- 
sic wirelessly to your 
speakers or headphones. 
The speakers plug into an 
outlet. The one transmit- 
ter can broadcast to an un- 
limited number of stereo 
speakers and headphones. 
And since each speaker 
contains its own built in 
receiver /amplifier, there 
are no wires running from 
the stereo to the speakers. 
Full dynamic range. 
The speaker, mounted in 

a bookshelf -sized acoustically constructed cab- 
inet, provides a two-way bass reflex design 
for individual bass boost control. Full dynamic 
range is achieved by the use of a 2" tweeter 
and 4" woofer. Plus, automatic digital lock -in 

150 foot range through walls! 
Recoton gives you the freedom to lis- 

ten to music wherever you want. Your 
music is no longer limited to the room your 
stereo is in. With the wireless headphones 
you can listen to your TV, stereo or CD 
player while you move freely between 
rooms, exercise or do other activities. And 
unlike infrared headphones, you don't have 
to be in a line -of -sight with the transmit- 
ter, giving you a full 150 foot range. 

The headphones and speakers have 
their own built -in receiver, so no wires are 
needed between you and your stereo. One 
transmitter operates an unlimited number 
of speakers and headphones. 

ILJ ° 
Recoton's transmitter sends music through wall 
to wireless speakers over a 75,000 square foot area. 

AWARD WINNING WIRELESS SPEAKER 

Built -in receiver Volume Bower Tuning Tuned ports 
and amplifier: 

The wireless 
speaker and 
headphones 

both contain 
a built -in 
receiver and 
amplifier. 
Signals are 
picked up and 
transmitted 
as far as 150 

feet away 
through walls 
without the 

use of wires. 

2" tweeter 

4" woofer 

Individual left, right 
& mono switch and 

Individual bass boost 

control (on back) 

Size: 9'H x 5'W x 5.5 "L 

Signal -to-noise ratio: 60 dB 
Channel Separation: 30 dB 

Two-way bass reflex design 

10 watts /channel RMS amps 

Frequency Response: 

50 Hz -15 KHz 

Don't take our word for it. Try it yourself. 
We're so sure you'll love the new award- winning 

Recoton wireless speaker system that we offer 
you the Dare to Compare Speaker Challenge. 
Compare Recoton's rich sound quality to that of 
any $200 wired speaker. If you're not completely 
convinced that these wireless speakers offer the 
same outstanding 
sound quality as wired 
speakers, simply retum 
them within 30 days for 
a full "No Questions 
Asked' refund. 

Recoton's Design and 
Engineering Award 

Breakthrough wireless speaker design 
blankets your home with music. 

tuning guarantees optimum reception and 
eliminates drift. The new technology provides 
static -free, interference -free sound in virtual- 
ly any environment. These speakers are also 
self- amplified; they can't be blown out no mat- 
ter what your stereo's wattage. 

Stereo or hl -fi, you decide. These speak- 
ers have the option of either stereo or hi -fi 
sound. You can use two speakers, one set on 
right channel and the other on left, for full 
stereo separation. Or, if you just want an ex- 
tra speaker in another room, set it on mono and 
listen to both channels 
on one speaker. Mono 
combines both left and 
right channels for hi -fi 
sound. This option lets 
you put a pair of speak- 
ers in the den and get 
full stereo separation or 
put one speaker in the 
kitchen and get com- 
plete hi -fi sound. 

These wireless stereo 

headphones have a 

built -in receiver. 

Factory direct savings. Our commitment 
to quality and factory direct pricing allows us 
to sell more wireless speakers than anyone! 
For this reason, you can get these speakers far 
below retail with our 30 day "Dare to Compare" 
money -back guarantee and full one year man- 
ufacturer's warranty. For a limited time, the 
Recoton transmitter is only $69. It will operate 
an unlimited number of wireless speakers 
priced at $89 and wireless headphones at $59 

each. Your order will be processed in 72 hours 
and shipped UPS. 

Recoton Transmitter (you must have a transmitter 

to operate speakers and headphones) $69 $7 S&H 

Wireless products compatible with the Recoton transmitter. 

Recoton Wireless Speaker $89 $9 S&H 

Recoton Wireless Headphones $69 $6 S &H 

Please mention promotional code i65- ET1100. 

For fastest service call toll -free 24 hours a day 

800 -992 -2966 
ox.-1 IJ = 

To order by mail send check or money order for the total 
amount including S&H (VA residents add 45% sales tax). 
Or charge it to your credit card by enclosing your account 
number and expiration date. Send to: 

COMMIS 
INDUSTRIES 

2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 
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Microchip Technology Inc. 
2355 West Chandler Blvd. 
Chandler, AZ 85224 -6199 
Phone: 602 -786 -7200 
Fax: 602 -899 -9210 

AUTOMATIC AUDIO LEVEL 
CONTROLLER. The 
ALC245M automatic au- 
dio -level controller module 
from C & S Electronics pro- 
duces a nearly constant 
output level of 100 millivolts 
RMS for a wide range of 
input AC voltages. Any AC 
signal above the crossover 
point (unity gain level) is at- 
tenuated while any signal 
below that crossover level 
is amplified. 
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The module, powered 
from the host equipment, 
requires 7 to 30 volts DC at 
10 milliamperes or less. It is 
intended for applications in 
radio transceivers, scan- 
ners, and experimental 
hearing aids. 

The single unit price of 
an ALC245M audio -level 
controller module is 
$29.95. 
C & S Electronics 
P.O. Box 2142 
Norwalk, CT 06852 -2142 
Phone: 203 -866 -3208 

TELECOMMUNICATIONS 
LIGHTNING PROTECTOR. 
The Model 2356 lightning 
protector module from 
Telebyte Technology pro- 
tects four -wire (dual twist- 
ed pair) telecommunica- 
tions lines from data error, 
equipment damage, or per- 
sonal injury caused by light- 
ning and power surges. It is 
intended for ISDN net- 
works and telecommunica- 
tions lines to 64 kilobits. 

22 Four identical stages of 

_r,..,z:Oree-d. 
Model 2356 provides ter wuo: d1tlm`loraMBe 

reds IM 
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protection are provided for 
each of four wires. They a 

fuse, gas- discharge tube, 
and dual avalanche diodes. 
The 250 -milliampere fuse 
opens within 500 microse- 
conds to provide communi- 
cations -link isolation in the 
presence of surges. It 
meets the UL1459 require- 
ments for isolation against 
accidental contact be- 
tween telecommunications 
wiring and utility power 
lines. 

The gas- discharge tube 
can divert a 5000 -joule 
lightning surge to ground. 
An avalanche diode with a 

delay circuit clamps spikes 
that elude the gas -dis- 
charge tube to 18 volts. A 
second avalanche diode 
clamps the remaining tran- 
sient energy at 7.5- volts. 

Model 2356 is priced at 
$97 quantities of less than 
ten. 
Telebyte Technology, Inc. 
270 Pulaski Road 
Greenlawn, NY 11740 
Phone: 1- 800 -835 -3298 or 
516- 423 -3232 
Fax: 516- 385 -8184 

PIC MICROCOMPUTER 
BOARD. The SXT -55 micro - 
controller board from Uni- 
fied Microsystems is a 

single -board micro - 
controller board for use as 
an OEM componenent in 

stand -alone systems. It 
contains either a 

PIC16C55 or PIC16C57 
microcontroller from Micro- 
chip Technology 

The input /output capaci- 
ty of the SXT-55 can be ex- 
panded with two IBM PC/ 
XT 8 -bit I/O modules. In ad- 
dition to its two PC bus 

connectors, the board has 
user -programmable 
switches and LEDs, TTL- 
level input and output lines, 
and interface circuitry for 
direct connection to stan- 
dard liquid -crystal displays. 

An open area on the 
board is reserved for pro- 
totype and custom circuit- 
ry. Signals inputs are 
located adjacent to the pro - 
totyping area, but they can 
be taken off the board with 
ribbon cables. 
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The SXT-55 is intended 
for applications that cannot 
be adapted to a host per- 
sonal computer because of 
cost, size, or power restric- 
tions. It can also serve as a 

dedicated test platform for 
PC I/O modules for factory 
production and field ser- 
vice as well as a portable 
PC card demonstration 
unit. 

The single unit price of a 

SXT -55 PIC microcontroller 
board is $124.95. 
Unified Microsystems 
P. O. Box 133 
Slinger, WI 53086 
Phone: 414 -644 -9036 

COMPUTER -MONITOR PAT- 

TERN GENERATOR. The 
Checker 12 from C &M is a 

handheld, battery -oper- 
ated pattern generator for 
servicing computer color - 
monitors in the field and 
shop. It permits the isola- 
tion of faults in computer 
monitors to be isolated 
without opening the 
monitor enclosure or swap- 
ping video cards or 
monitors. 

The Checker 12 sup- 
ports CGA; EGA; MACII 
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640 x 786 sync on green; 
VGA modes 1, 2, 3, 
800 x 600; 1024 x 768 in- 
terlaced; 1024 x 768 non - 
interlaced, and 1024 x 768 
non -interlaced with sync 
on green. The device has 
been programmed to 
match the recommended 
VESA standard for each 
operating mode. 

The Checker 12 provides 
various test patterns for 
VGA monitors. The pattern 
and mode can be selected 
with a single mode switch. 
Both size and position can 
be set. -A color -bar /8 -step 
gray -scale pattern allows 
the evaluation and adjust- 
ment of color balance and 
tracking. 

The Checker 12 has a 

price of $295. 
CMM, Inc. 
6649 -N1 Peachtree Indus- 
trial Blvd. 
Norcross, GA 30092 
Phone /Fax: 404 -662 -5633 

HIGH -CELL -DENSITY P- 
CHANNEL MOSFETS. 
Motorola has introduced 
HDTMOS high- cell -densi- 
ty, P- channel, power 
MOSFETs that exhibit 
about 50% lower on- resis- 
tance than its previous 
generation of P- channel 
MOSFET devices. 

On- resistance, RD(on), 
now ranges from 150 
megohms to 30 megohms. 
This makes the devices 
suitable for applications in 
which earlier P- channel 
MOSFETs were inefficient. 
According to Motorola, 
lower on- resistance makes 
the HDTMOS devices an 
effective alternative to the 
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N- channel MOSFET 
switch. 

A. potential application 
for the logic -level P- channel 
devices is in high side 
switches that can disable 
or enable an H- bridge 
motor -drive circuit. Other 
prospective applications in- 
clude their use in switching 
power supplies, motion - 
control systems, power 
management circuits for 
portable computers and 
peripherals, and in some 
personal communications 
products. 
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The devices include an 
improved body diode. 
HDTMOS devices have a 

shorter and softer reverse 
recovery time and less 
stored charge than pre- 
vious MOSFETs, so they 
are said to generate less 
noise during switching.The 
first four devices intro- 
duced are in DPAK, 
D2PAK, and TO -220 cases. 
They are rated 60 or 30 volt 
V(BR)DSS- 

Pricing for the 
MPT5OPO3HDL (TO -220) 
package is $2.52 each in 

volume quantities. 
Motorola Inc. -MD Z -311 

5005 East McDowell Road 
Phoenix, AZ 8501856 
Phone: 602 -244 -3071 

SYNTHESIZED FUNCTION 
GENERATOR. The Model 
2003 synthesized function 
generator from Global 
Specialties has a frequen- 
cy range of DC to 1.6 MHz, 
with sine, square, triangle, 
and ramp waveforms. Up to 

16 preset frequencies can 
be programmed into mem- 
ory and automatically se- 
quenced in the "frequency 
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hop" mode. Tone burst can 
be generated with the ex- 
ternal trigger /gate feature, 
while internal linear /log 
sweep is available across 
the entire frequency range. 

The function generator 
has a 32- character, two - 
line liquid -crystal display 
with a keyboard and rotary 
encoder for selecting func- 
tions and tuning frequen- 
cies. The rotary encoder 
allows analog -style tuning, 
while the keyboard pro- 
vides direct access and 
mode selection. 

The digitally controlled 
output is 20 volts peak -to- 
peak into an open circuit, 
10 volts peak -to -peak into 
50 ohms, with DC offset 
adjustment. An optional 
RS -485 serial interface is 
offered. Resolution to 
0.001 Hz is stated, and fre- 
quency stability is guaran- 
teed to ± 10 ppm. It offers 
six operational modes. 

The Model 2003 syn- 
thesized function gener- 
ator has a price of 
$499.95. 
Global Specialties 
70 Fulton Terrace 
New Haven, CT 06512 
Phone: 800 -572 -1028 
Fax: 203-468-0060 

"Do you realize that tee have a $600 
VCR and a 75 TV ?" 

POWER TRIP 
EGULATED DC POWER SUPPLIES 

90 To 250 Watts Output Power 
Output Stability <5mV 

For Power Source Voltage 

Change Oft 10% 

Overload Protection & C.C. 

Self Restoring Type 

1.5% V Accuracy Full Scale 
Low Output Ripple <2mV 

Dual Metering 
Series And Parallel Operation 
Current Limiting 

GP -303 0- 30V /3A $249.00 GP-503 0-50V/3A $339.00 

GP -305 0- 30V /5A $369.00 GP-505 0-50V/5A $429.00 
GP-4303D 0-30V/3A $199.00 

GokJStar Pracision 
The Sensible Source 

13013 East 166th St., Cerritos, CA 90701 310.404.0101 fax: 310.921.6227 
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For A Limited Time Only! 
RXII VIDEO STABILIZER! 
Get clear videos every time! Enjoy a 

clear picture with pure color and clarity 

on all your rented video tapes. The 

RXII VIDEO STABILIZER eliminates 

darkening and shifting of colors, 

unwanted lines and flashing or 

jagged edges caused by copyguards. 

State of the art integrated circuitry 

completely eliminates.all copy protection and jamming signals. 

The RXII is ultra compact and fully automatic. Just pop in one 

9V battery (not included) and hook it up! Compatible with all 

VCRs and Ns. 

Order now!!! onI Y 2 9 plus S3.00 P &H 

W:au": " .d ,..e la Ouplore. 

VCR to VCR Cmnetrom 

NMII. 10099aWmwa' Once tunnorteo 
completely ++.Neunlmrsn,wnennw 

we.r 

Battery Replacement 
Open . I ",I,I.IK ,,." 
%oia,.191s ~" la" .."wn. Pe. 

IN OUT 

UTItVS-1 

1. 800.526.3717 
A' Black Feather Pal 

I%pr 

645 Temple 78 

Long Beach, CA 90814 

13101434 -5641 

FAX 13101434 -9142 
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Use The Free Information Card for fast response. 

i 

Lightning Fast Animation 
Graphics; by Len Dorfman. 
Windcrest /McGraw -Hill, 
Blue Ridge Summit, PA 
17294 -0850; Phone: 
1- 800 -233 -1128; Fax: 
717 -794 -2103; $34.95 in- 
cluding diskette. 

This book and computer 
disk package is intended 
for C programmers who 
develop high -speed graph- 
ics and special effects for 
the personal computer 
without the benefit of a 

graphics coprocessor. The 
book includes a disk library 
of sprite management rou- 
tines that emulate seg- 
ments of the graphics 
coprocessor. These rou- 
tines allow programmers to 
create graphic elements 
easily for full- motion game, 
animation, and multimedia 
programs. 

4111111.111 
ANIMATION 

GRAPHICS 
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The C code published 
here demonstrates the pro- 
cess of creating bit -plane 
graphics for video applica- 
tions and is compatible 
with any DOS -and VGA - 
equipped PC. It also shows 
how to represent on screen 
the fast, smooth move- 
ment of sprite graphics in 

all directions, with full colli- 
sion detection support. 

Step -by -step instruc- 
tions lead readers through 
the process of creating 

24 three types of graphics ob- 

jects found in arcade -style 
animation programs: 
sprites, missiles, and bul- 
lets. By emulating some el- 
ements of a graphics 
coprocessor, the disk of C 
library functions allows 
users to animate those 
graphics objects more 
easily for video games and 
special effects. 

An explanation of how to 
integrate the bit -plane ani- 
mation functions with 
Borland's and Microsoft's 
Graphic Interfaces is in- 
cluded. It presents func- 
tions and corresponding 
source code for smoothly 
moving graphics objects 
within a bit -plane in all di- 
rections, the detection of 
collisions between sprites, 
missiles , and bullets, and 
the design of multi -colored 
sprites. 

1994 IC Master. Hearst Busi- 
ness Publishing /UTP Divi- 
sion, 645 Stewart Avenue, 
Garden City, NY 11530; 
Phone: 516 -227 -1314 (for 
credit -card orders: 
1- 800 -833 -7138); Fax: 
516 -227 -1453. $180 plus $10 
shipping and handling. 

The 1994 edition of the 
IC master is an updated 
and expanded three -vol- 
urne, 3000 -page catalog 
that provides technical and 
sourcing information on all 
commercially available in- 
tegrated circuits. It is also 
available on CD -ROM. 
Among the more than 
100,000 commercially 
available ICs are listed 
more than 17,000 that ap- 
pear for the first time. 

Volume 1 lists ICs by 
type, function, and key pa- 
rameters. 
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Volume 2 is presents 
part- number identification, 
military parts, and alternate 
sources. The part number 
index helps to find specific 
devices by starting with 
base number or complete 
part number. 

Volume 3 contains tech- 
nical data pages submitted 
by the manufacturers on 
their newest and most pop- 
ular devices and informa- 
tion on their availability. Two 
free updates are included 
in the price. 

Computer Consulting on 
Your Home -Based PC; by 
Herman Holtz. Windcrest/ 
McGraw -Hill, Blue Ridge 
Summit, PA 17294 -0850; 
Phone: 1-800-233-1128; Fax: 
717 -794 -2103; $14.95. 

This book explains how 
you can make use of your 
computer expertise and a 
home personal computer 
to set up your own comput- 
er consulting business. 
Holtz answers many of the 

COMPUTER 
CONSULTING 

HOME BASED PC 
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obvious general questions 
one might have about a 
home consulting practice. 

It offers practical guid- 
ance on deciding what ser- 
vices you are best able to 
provide, how to market 
those services effectively, 
and how to build a profes- 
sional reputation. Other 
topics covered are the 
identification and winning 
of clients, how to set com- 
petitive prices and how to 
get referrals. 

DC /DC Converter Product 
Guide. Calex Mfg. Co. Inc., 
2401 Stanwell Drive, Con- 
cord, CA 94520 -4841; 
Phone: 800 -542 -3355; Fax: 
510 -687 -3333; free. 

Calex has included more 
than 100 new power -con- 

CIRCLE 340 ON FREE 

INFORMATION CARD 

version products in its new 
35 -page DC /DC converter 
guide. The catalog also 
provides information on 
Calex's linear power supply 
and instrumentation prod- 
ucts. The guide includes 
key specifications, product 
descriptions, case dimen- 
sions, and UL approval in- 
formation. It also intro- 
duces Calex's FaxFACTS 
fax system for obtaining 
complete specifications 
and applications notes on 
the company's DC /DC 
converters and other 
power products. 

www.americanradiohistory.com

www.americanradiohistory.com


Countersu rvei NUance 
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 
industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list is 

unlimited in the mind of man-es - 
pecially if he is a thief! 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 

1- 516- 293 -37 1 

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, corn - 
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 I 

CLAGGK INC. EN 
P.O. Box 4099 Farmingdale, NY 11735 

Please rush my copy of the Countersurveillance Techniques 
Video VHS Cassette for a total cost of 553.95 each (which 
includes 54.(X) postage and handling). 

No. of Cassettes ordered 
Amount of payment S 

Sales tax (N.Y.S. only) 
Total enclosed 
Bill my VISA MasterCard 
Cant No. 

Expire Date / 

Signature 

Name 

Address 
City State ZIP 

All payments in U.S.A. funds. Canadians add 54.00 per VHS 

cassette. No foreign orders. 

L J 

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- 
tersurveillance 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 . 
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Illustrated Novell NetWare 
2.X /3.X Software; by Timo- 
thy K. McDonald. Wordware 
Publishing, Inc., 1506 Cap- 
ital Avenue, Plano, TX 
75074; Phone: 
214- 423 -0090; $23.95. 

This book was written as 
a guide to Novell Net - 
Ware's solutions to data 
and resource sharing. It ex- 
plores the features, limita- 
tions, and options involved 
in configuring and installing 
the hardware and software 
required for a customized 
network. 

Nàvi'L I' 
NETWA RE*21X131X 

SOFTWARE 
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Software commands are_ 

illustrated with examples, 
and common mistakes are 
pinpointed and explained. 
The book features alpha- 
betized commands for 
easy reference, hundreds 
of examples, practice exer- 
cises, hands -on learning 
activities, and a simple -to- 
complex recommended 
learning sequence. 

Consumer -Electronic Repair 
Parts and Accessories Cata- 
log. MCM Electronics 650 
congress Park Drive, Cen- 
terville, OH 45459 -4072; 
Phone: 1- 800 -543 -4330; 
free. 

The latest catalog 
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Number 33 from MCM 
Electronics lists more than 
21,000 products that the 
company is offering, includ- 
ing more than 2800 new 
items. The company dis- 
tributes semiconductors, 
speakers, connectors, test 
equipment, computer 
products, and parts for the 
repair of audio and video 
equipment. 

Build Your Own Computer; 
by Kenneth Leigh Hughes. 
Wordware Publishing, Inc., 
1506 Capital Avenue, Plano, 
TX 75074; Phone: 
214- 423 -0090; $12.95. 

The writer of this book, 
Ken Hughes, asserts that 
his book can even teach 
those with no knowledge of 
computers how to assem- 
ble a complete IBM -PC /AT 
or compatible personal 
computer system. It also 
contains the necessary in- 
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structions in software in- 
stallation to help the do -it- 
yourselfer get his new 
computer up and running. 

The book is organized 
into sections that introduce 
the reader to computer 
concepts before present- 
ing instructions on how to 
assemble and operate the 
computer. It includes an 
overview of the IBM per- 
sonal computer, and de- 
scribes its separate com- 
ponents and their func- 
tions. Hughes also offers 
advice on how to shop for 
components needed to 
build a new computer or 
upgrade an old one. 

Doing Business on the Inter- 
net: How the Electronic 
Highway is Transforming 
American Companies; by 
Mary J. Cronin. Van 
Nostrand Reinhold Publish- 
ing Company, 115 Fifth Ave- 
nue, New York, NY 10003; 
Phone: 1 -800- 544 -0550; 
$29.95. 

This non -technical guide 
is filled with facts and strat- 
egies on the Internet that 
hold enormous promise for 
businesses seeking to im- 

lln, by 
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prove productivity and ex- 
pand in the global market- 
place. It is intended to 
reassure those who might 
be too intimidated by the 
technology to take advan- 
tage of the Internet's abun- 
dant information re- 
sources. 

Cronin's book explains 
the basics of the tech- 
nology, including how to 
get connected. Case histo- 
ries of the benefits of Inter- 
net to businesses illustrate 
the various different ways 
that the Internet can be 
used effectively. 

The book is based on an 
analysis of the results that 
were obtained by more 
than 100 large and small 
companies that are now on 
Internet. It examines, from 
a management perspec- 
tive, the costs and benefits 
of various business ap- 
plications. 

The book also explains 
how to customize the Inter- 
net for product develop- 
ment, business partner- 
ships, research, marketing, 

entrepreneurial oppor- 
tunities, and customer sup- 
port. Practical advice on 
the most important re- 
sources, services, and 
technical developments is 
offered. 

The U.S. Consumer Elec- 
tronics Industry in Re- 
view:1994 Edition. The Elec- 
tronic Industries Associa- 
tion Consumer Electronics 
Group, 2001 Pennsylvania 
Avenue, NW, Washington, 
DC 2006 -1813; Phone: 
202 -457 -8700; Fax: 
202 -835 -8939; single copy, 
free (send self- addressed 
envelope with $1.44 in 
postage); 2 to 49 copies, 
$1.50 each; 50 to 99 copies, 
$1.25 each; more than 100 
copies, $.75 each. 

This 110 -page booklet is 
the latest version of a re- 
view updated annually by 
the Consumer Electronics 
Group of the Electronics In- 
dustries Association (EIA/ 
CEG). It reports the 
achievements, break- 
throughs, milestones, and 
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trends that are constantly 
occurring in the consumer - 
electronics industry. 

The review contains sta- 
tistics, tables, and charts 
covering factory and unit 
sales, product develop- 
ment and marketing 
trends. The booklet also in- 
cludes a history of the con- 
sumer- electronics industry, 
a list of available publica- 
tions and participating 
firms, and a list of allied as- 
sociations. 
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HOW TO START YOUR OWN 
PROFITABLE DESKTOP 

PUBLISHING BUSINESS. 
Start with at -home training 
that gives you hands -on design 
and layout experience. Training 
that builds the business skills 
and confidence you need to be 

your own boss. Training that 
even includes a powerful 
486sx -based computer system 
with 200 meg hard drive, 
desktop publishing software, 
mouse. and printer you keep. 
The kind of real -world training 
only NRI provides. 

NOW! Includes 
486sx computer, 

200 meg 
hard drive! a' 

1 
layouts and print out finished 
artwork - at the touch of a 
button. From importing 
documents and setting up 
electronic stylesheets to 
wrapping text and drawing 
freehand graphics, you learn 
every desktop publishing skill 
you need to make money 
producing professional -quality 
publications for a growing list of 
clients. But that's not all! 

Get the business know -how 

_ you need to succeed 

NRI even gives you the skills and 
confidence to turn your technical 
expertise into a successful home - 
based business. You get expert, 
practical advice on setting up the 

ideal home office, getting and keeping good - 
paying clients, marketing your services, 
managing your time, growing your profits, and 
more. Whether you want to make money 
running a full -time desktop publishing service, 
boost your current income with part -time 
work, or just move up to bigger and better 
responsibilities in your present job, NRI gives 
you everything you need to succeed in this 
revolutionary 
computer career field 

Send today 
for your 

FREE NRI catalog 

To find out how NRI at- 
home training can help you cash 
in on the desktop publishing 
revolution, send today for your free 
catalog. In it you'll find all the details about 
NRI's Desktop Publishing and Design course, 
including descriptions of your computer 
system, lessons, and hands -on projects. 

If the coupon is missing, write to us at 
NRI Schools, McGraw -Hill Continuing 
Education Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 

Imagine a morning commute that's a 10- 
second stroll from your breakfast table to your 
own home office... 

For more than 25 million home -based 
professionals, this scenario is not fantasy. 
What's more, experts predict the number of 
home workers will reach a phenomenal 40 
million by the year 2000. Why? 

The computer. 
Being your own boss, making more 

money, having a flexible schedule-they're all 
advantages of working at home. But what's 
really fueling the home -based business boom 
is the explosion of opportunity sparked by the 
computer revolution. Now, with NRI's 
breakthrough training, you can earn top dollar 
as creative master of one of today's hottest 
computer technologies: desktop publishing. 

Cash in on a multibillion- dollar industry 

Large corporations, small businesses, 
community associations, hospitals, universi- 
ties, restaurants... 

Just about every organization you can 
think of publishes something -from menus, 
flyers, and brochures to newsletters, catalogs, 
and annual reports. They're all looking for 
people to publish them faster and better than 
ever before. Now with NRI, you can cash in on 
this demand. You can become a professional 
desktop publisher, using a computer to 
transform words and pictures into the kind of 
eye -catching, results- getting publications that 
can earn you good money. 

No design or computer experience 
necessary -you begin with the basics 

Your NRI training begins with the basic 
knowledge you need to produce the kind of 
exciting, high -quality publications your clients 
expect -whether you're designing by hand with 
traditional tools or electronically on a computer. 

Step -by -step 
lessons and hands - 
on creative projects 
help you first 

master the fundamentals of publishing: 
editing, design, and layout: From T- square 
and pica ruler to X -Acto knife and adhesives, 
you get all the professional graphic arts tools 
you need to translate designs into mechani- 
cally perfect, camera -ready paste -ups. As you 
master time -tested design and layout 
techniques, you learn how to use type, 
graphics, color, photos, and special effects to 
make all your publications their creative best. 
And that's only the beginning. 

Powerful 486sx IBM -compatible 
computer, 200 meg hard drive included 

With a firm foundation in traditional design 
and layout, you're ready to make the leap to 
contemporary publishing methods using the 
486sx computer - the most powerful system 
available in home study - desktop publishing 
software, mouse, and printer included in your 
course. 

Even if you've never worked with a 

computer before, you'll be astonished at how 
easily and quickly you can apply your design 
skills to create visually appealing, multipage 

r 
YES' 

Please rush me jny free catalog. I'm 
interested in MA (check one only): 

v Desktop Publishing and Design 
Other NRI computer -based 
career courses: 

Bookkeeping & Accounting 

Word Processing 

Cl Computer Programming 

Paralegal 

Interior Design 

Fiction/Nonfiction Writing 

Writing Children's Literature 

Name 

Address 

IBM and AT are registered trademarks of IBM Corp. 

o / 
/titil/T,SCh00IS 
McGraw -Hill Continuing Education Center 
4401 Connecticut Ave. NW Washington, DC 20008 

m 
CT' 

or) 

ó 
ó 
to 

z 

City /State /Zip 

L 
5873 -1154 
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What Do These Prestigious 
Companies Have In Common? 

Aerovox 
D( Film and RFI Suppression Capacitors. Aluminum 

Electrolytic and AC Oil Capacitors, EMI Filters 

AMP 
Electrical /Electronic Connectors, IC Sockets, 

PCB Switches 

ALSI 

RAD Engineering. Inc. 

Motor Run Capacitors, HID Lighting Capacitors, 

Power Factor Correction Capacitors 

Miniature and Subminature Coaxial 

Connectors and Cable Assemblies. 

/:. \V»,( CORPORATION 

MCC, Tantalum and Thin Film Capacitors, Resistors, 

Networks, Integrated Passive Components, 

Trimmers, Oscillators, Resonators, Filters, Pieto 

Devices, and Connectors 

E L E C T R O N I C S I C S 

High Density and Industry Standard 

Connectors/Subsystems 

CAROL 
Electronic and Electrical Wire and Cable and 

Power Supply Cords 

Tubing, Conduits, Hose, Sleevings, Splices, 

Insulation and Cable Harness Products, Power 

Cords and Cordsets 

.II V Instruments, Inc. 
CD Midtex 

Relays and Solenoids 

mien 
Bussmann 

Fuses, Fuseholders, Fuse Blocks, and Fuse 

Accessores 

CORNELL 
DUBILIER 

Capacitors- Aluminum Electrolytic, Mica, 

AC Oil, Film, MICA Paper and Relays 

Dale Electronics, Inc. 

Resistors, Networks, Oscillators, Displays, 

Inductors, Thermistors, Connectors, & 

Transformers 

I INDUSTRIES, INC. 

Batteries: Computer, Cordless Phone, Laptop, 

Scanner, Alarm and Medical 

Antennas: Cordless Phone and Scanner 

nEARBoCRIsr 
W IIZE ANT CABLE L.P. 

l.T "a 

E:TN 
Eaton Corporation. Commercial 
& Milizars Controls Operation 

Switches, Relays, Displays and Keyboards 

ELECTRONICS 
Quartz Crystals, Clock Oscillators, Surface Mount 

Products, Programmable Devices 

A 

GERNSBACK 
PUBLICATION 

Electronics Now Magazine 

V GUARDIAN 

Relays and Solenoids 

KEMET 
Electronics Corporation 

Multilayer Ceramic and Solid Tantalum 

Capacitors 

MAN SPEER 
Resistors, SMT Tantalum Capacitors Inductors, 

Resistor Networks, SMT Thermistors 

MALLORY 
North American Capacitor Company 

Tantalums, Aluminums, SonaltertsR Ceramics, 

Films and AC's 

Matron 
Quarta Crystal 

Hybrid Oscillators 

Fixed Ceramic Capacitors, Variable Capacitors and 

Resistors, Crystal Oscillators, Ceramic Filters, 

Resonators, EMI Filters, Hybrid Circuits and more 

Panasonic 
Industrial Company 

Resistors, Resistor Networks, Ceramic, Film, 

Electrolytic, Double Layer Capacitors, 

Potentiometers, Switches, Inductors, Filters, 

Resonators, Haristors, Thermistors 

Philips Components 
Pht,p, Elect, onto North Amer.ca Corporaoon 

Resistors, Ferrite Components 

Alluminum Electrolytic, Film A Ceramic Capacitors 

They sell 
through 

distributors: 

They belong 
to the E.I.A. 

They belong 
on your 

vendor list. 

Quam 
Loudspeakers and Commercial Sound Products 

ROHM 
Rohm Electronics Division 

Resistors, Ceramic Capacitors, 

Transistors/Diodes, Opto Components and IC's 

c:=SEIECTA 

Switches, Relays, Terminals, Indicator/Pilot 

Lights, LED Indicators, Test Clips, Test Leads, 

(able Ties and Heat Shrinkable Tubing 

Tantalum Capacitors, Wet A Foil Capacitors, 

Resistor Networks, Resistor Capacitor 

Networks, Filters 

Swilcheraft 
A Raytheon Company 

Switches, Connectors. Jacks, Plugs, Jackfields A 

Audio Accessories, Cable Assemblies 

Leadership in electronics is not 

just a matter of designing 

products better and 

manufacturing them better, but 

also of marketing them better. 

And the sponsors of this 

message understand that better 

service to customers requires 

effectively involving distributors 

as part of their marketing 

teams. 

Distributor involvement means 

lower prices, quicker deliveries, 

better service over -all. The 

Buyer wins...the Seller wins. 

Distributors help achieve 

marketing leadership. So does 

the manufacturer's involvement 

in the Components Group of 

the Electronic Industries 

Association. EIA fosters better 

industry relations, coherent 

industry standards, and the 

sharing of ideas, which helps 

one another and serves 

customers better. 

In choosing your component 

supplier, look for the marks of 

leadership -- 

availability through distribution 

membership in E.I.A. 

Our 
70th 
Anniversary 
Year 

Electronic Industries 
Association /Components Group 
2001 Pennsylvania Avenue, N.W., 

11th Floor 
Washington, D.C. 20006 
Phone: (202) 457 -4930 
Fax: (202) 457 -4985 

Committed to the competitiveness 
oj the American electronics 
producer. 
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LETTERS 

continued from page 12 

COMPUTER CONNECTIONS 
CLARIFICATION 

I want to comment on Jeff 
Holtzman's "Computer Connec- 
tions" column in the August 1994 
Electronics Now. I have been a soft- 
ware engineer for several decades 
so I believe I am qualified to make 
my comments. I wrote my first soft- 
ware program back in 1959 on an 
IBM 650 computer with vacuum - 
tubes and relays. 

First, Mr. Holtzman implies that 
the architecture drawing shown as 
Fig. 1 on page 16 is new, but it is not. 
I first saw a similar diagram years 
ago in the IEEE POSIX.O working 
group. (POSIX is a group working on 
a generic operating- system stan- 
dard.) I believe the original diagram, 
which was somewhat more detailed 
than Fig. 1, was submitted by 
Hewlett- Packard. 

Second, Mr. Holtzman refers to 
widgets, and says they came from 
the Taligent effort. That is definitely 
not Widgets originated MIT 
as part of the X Windows effort on 
the Athena Project. Widgets are dy- 
namic objects, visible on the front 
panel of the computer, that are used 
for control purposes. Examples are 
a file list, a pushbutton, or a menu 
bar. Taligent simply cannot take 
credit for inventing widgets. 

I believe that Fig. 1 is misleading. 
Holtzman's text stated layer five is 

the user layer, yet layer five is also 
shown as the graphics user inter- 
face (GUI) layer. I reviewed my 
notes and found a similar diagram 
presented in POSIX.O. The major 
distinction is that the POSIX di- 
agram bound the operating system 
between the platform and the ap- 
plications. It was shown as three 
boxes, not one. 

Fig. 1 would be more realistic if 
the POWER /INTEL box were re- 
moved from the super box and put 
below it. Then a new box labeled 
APPLICATIONS should be placed 
above the existing super box. I don't 
agree with the location of the GUI 
and WIDGET boxes, but that is 
more a matter of style than concept. 

I believe that referencing the 
POSIX.O guide document would 

help to describe the present state of 
operating- system technology. Then 
it would be informative to contrast it 
with the IBM strategy. 

Holtzman's article also said: 'An- 
other way that IBM's model differs 
from previous architectures... ." 
The sentence would be more accu- 
rate if IBM were inserted so the 
sentence reads, "... previous IBM 
architectures." IBM's model does 

not differ from other vendor models 
at the level described. Yes, the ar- 

chitecture is a significant departure 
from IBM's past, but then IBM is 

trying to catch up with the industry. 
IBM played ostrich for too long a 

period while the industry took off in 

another direction, leaving it behind 
technically. Unfortunately, I think the 
same arrogance that caused IBM to 

Continued on page 89 

TO PRICEY 
TEST EQUIPME T 

'w d!4. 1'` 

a 
7, .7:4' P. 

r :U:! 
L-----1111111100111111-- - 

GoldStar offers a comprehensive line of 
affordable Analog and Digital Storage Oscilloscopes 

for your diagnostic needs. 
Signal Delay Lines Variable Hobloff 
TV S ut Max. Sweep Time of 2nsdiv. 

Digital Storage with CRT 
Readout and Cursor Control 

OS-3020: 20 MHz. 20 MS/s 

OS -3040: 40 MHz, 20 MS /s 

OS -3060: 60 MHz, 20 MS /s 

Analog CRT Readout 
and Cursor Control 

OS- 902RB: 20 MHz, 
Delayed Sweep 

OS- 904RD: 40 MHz, 

Delayed Sweep 

Analog 

OS- 9020A: 20MHz, Basic 

OS- 90400: 40MHz, Delayed Sweep 

OS- 90600: 60MHz, Delayed Sweep 

OS- 8100A: 100MHz, Delayed Sweep 

OS- 9020G: 20MHz with 1 MHz 
Function Generator 

Don't forget the other sensibly priced instruments available from GoldStar 
(Sweep Function Generators, Frequency and Universal- Counters, 

Bench Power Supplies, and Bench and Handheld -Digital Multimeters). 

'GS GoldStar Precision 
The Sensible Source 

13013 East 166th St., Cerritos, CA 90701 310.404.0101 fax: 310.921.6227 
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30 

Enter A World Of Excitement with a Subscription to 

Popular Electronics 
Get the latest electronic technology 

and information monthly! 
Now you can subscribe to the magazine that plugs you into the 
exciting world of electronics. With every issue of Popular Elec- 
tronics you'll find a wide variety of electronics projects you can 
build and enjoy. 

Popular Electronics brings you informative new product and lit- 
erature listings, feature articles on test equipment and tools -all 
designed to keep you tuned in to the latest developments in elec- 
tronics. So if you love to build fascinating electronics, just fill out 
the subscription form below to subscribe to Popular Electronics.... 
It's a power -house of fun for the electronics enthusiast. 

EXCITING MONTHLY FEATURES LIKE: 

CONSTRUCTION -Building projects from crystal sets to 
electronic roulette 

J FEATURES -Educational training on digital electronics, 
Ohm's Law, Antennas, Communications, Antique Radio, Sim- 
plified Theory 

HANDS -ON- REPORTS -User test comments on new and 
unusual consumer products 

J SPECIAL COLUMNS -Think Tank, Circuit Circus, Comput- 
er Bits, DX Listening, Antique Radio, Scanner Scene, Amateur 
Radio 

PLUS: ALL OUR GREAT DEPARTMENTS! 

You'll get 12 exciting and informative issues of Popular Electron- 
ics for only $18.95. That's a savings of $23.05 off the regular sin- 
gle copy price. Subscribe to Popular Electronics today! Just fill out 
the subscription order form below. 

MODEL ROCKET LAUNCHER CFS ROUND -UP TELEPHONE-CALL ROUTER 

MAY I 

o u ar Electroilles 
MF 

TIME-DELAYED 

MODEL-ROCKET 

LAUNCHER 
£ dasindEtdin idalety (Hawse 

CONSUMER ELECTRONI 

SHOW ROUNDUP 
smut Pi ph WI elliwki 
"64.11I,1 ICI,a1Anfete 
iedlonInshallot 

Build A Distinctive 
Ring Switch 

FOR FASTER SERVICE CALL TODAY 

1- 800 -827 -0383 
(7:30AM- 8:30PM) EASTERN STANDARD TIME 

IV 

Pçpular Electronics SUBSCRIPTION ORDER FORM 
AREL4 

P.O. Box 338, Mt. Morris IL. 61054 

YES! I want to subscribe to Popular Electronics for 
1 Full year (12 Issues) for only $18.95. That's a savings 
of $23.05 off the newstand price. 
(Basic Subscription Rate -1 yr/$21.95) 

Payment Enclosed Bill me later 

Please charge my: Visa Mastercard 

Acct. # I l l l l l l l 

Signature Exp. Date 

PLEASE PRINT BELOW: 

NAME 

ADDRESS 

CITY STATE ZIP 

Allow 6 to 8 weeks for delivery of first issue. U.S. Funds only. 

In Canada Ad S5 5M Postage (Include. G.S.T.I. ,\II other Foreign add $7.50 IL.Iag, 

I 
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HAVE YOU EVER WANTED A HARD 
copy of the script from your fa- 
vorite television program? Do 
you wish you could receive tran- 
scripts of important news pro- 
grams without the trouble and 
expense of sending for them 
through the mail? The Text - 
Grabber will let you capture a 
transcript of any closed -cap- 
tioned television pro- 
gram for the hearing 
impaired. All you do is 
connect a video source 
to the TextGrabber, 
and connect the Tèxt- 
Grabber to your 
personal computer 
through its serial port. 
Then by running suit- 
able communications 
software, you can cap- 
ture the text encoded 
with the broadcast TV 
signals! Note that the 
TèxtGrabber works by 
itself, and does not re- 
quire a separate 
closed- caption de- 
coder. 

VBI data transmission 
Closed captions are 

added to, the NTSC 
television signal as se- 
rial bit streams that 
occur on line 21 of the 
odd field during the 
vertical blanking inter- 
val (VBI). Figure 1 

shows the data format 
in which two charac- 
ters are sent on line 21. 
The text transmission 
rate of the VBI data sys- 
tem is determined by 
the number of VBI 
lines transmitted, the 
number of characters 
per line, and the frame 
rate of the television 
signal. For closed -cap- 
tioning, the data rate 
is: 
TWo characters/line x 
one line /frame X 30 
frames /second = 60 
characters /second 

VBI data transmission can 
deliver different kinds of infor- 
mation. With an inexpen- 
sive,settop, closed- caption de- 
coder or a newer television set 
with built -in decoding, the 
hearing- impaired can read 

what is being said during the 
program as the words flash on 
the screen. Closed captioning is 
now included in most program- 
ming on the major networks. 

Teletext information is also 
sent by the VBI transmission. 
In this mode, a decoder blanks 
normal programming and dis- 
plays other information on the 

ing permits the two data 
streams to be transmitted on 
the same television channel. 
Moreover, captions and teletext 
each support two different lan- 
guages. Therefore, the following 
four separate data streams can 
exist on a single television chan- 
nel simultaneously: 
1) Captions Language 1 

2) Captions Language 2 
3) Tèletext Language 1 

4) Thletext Language 2 
In the United States, 

Tèletext and second lan- 
guage information is 
normally transmitted 
only during prime -time 
programming. The 'Me- 
text mode, for example, 
can transmit a pro- 
gramming guide listing 
upcoming shows that 
are closed -captioned. 
The second language 
mode (Language 2) 
usually displays a mes- 
sage advising the user 
to switch his decoder 
back to Language 1 to 
receive program cap- 
tions. The vast majority 
of closed captioning is 
seen with a decoder set 
to the Caption mode for 
Language 1. 

Figure 2 shows the 
format of the serial data 
in the VBI. Each "block" 
shown represents a 
start bit and two seven - 
bit characters with par- 
ity. Several of the impor- 
tant control codes are 
shown. Those are the 
only codes to which the 
TèxtGrabber responds. 
There are other con- 
trol codes that affect 
different parts of the 
display of an on- 
screen caption de- 
coder. Those include 
codes for italics, un- 
derlining, text color, 
and position. Those 
codes are ignored by 
the TextGrabber and 

eliminated from the output 
unless its "raw" data mode is 
selected. The TextGrabber has 
no use for those codes. The raw 
data mode is provided in case 
you have an application that 
can use them. 

plore strange new 
worlds, to seek out 
new lite and new 
civilizations -to boldly 
go where no one has 
gone before 

The TextGróbbe 
Make transcripts of your 

favorite television programs 
and download them to your PC. 

KELLY McARTHUR 

full screen. Teletext is not widely 
used in the United States, but it 
is popular in some countries in 
Europe. 

Closed caption and teletext 
transmissions both use line 21 
of the odd video field. Multiplex- 31 
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BLANKING 
LEVEL 

PROGRAM 
7 CYCLES OF 0.503MHz 

COLOR BURST (CLOCK RUN -IN) 
50- 

co 

E 25-- 
20- w 

CC o- 

-20- 

-40- 

..., t-12.91 0µs 
(0.20H) 

27.452µs 

10.074µs (0.43H) 

(0.16H) 

-11 

( TWO -7 BIT + PARITY ASCII 

1 CHARACTERS (DATA) 

START BIT 
33.7464µs 

(0.53H) 
.11-- 3.972µs 

(0.06H) 

51.266µs 
(0.6H) 

61.342µs 
(0.965H) 

FIG. 1-CLOSED CAPTION DATA FORMAT. Captions are added to the television signal 
as serial bit streams that occur on line 21 of the odd field during the vertical blanking 
interval (VBI). 

PREAMBLE CODE 
(SENT TWICE) TEXT (UP TO 32 CHARACTERS PER ROW) 

END OF CAPTION CODE 
(SENT TWICE) 

S b1 

START 
BIT 

b2 b3 b4 b5 b61b7 

CHARACTER 1 

P b1 

PARITY 
BIT 

b2 b3 b4 b5lb6lb7 

CHARACTER 2 

P 

PARITY 
BIT 

---4- PREAMBLE CODES 

CHARACTER 

11H - 14H PRIMARY LANGUAGE 
19H - 1CH SECONDARY LANGUAGE 

CHARACTER 2 

20H CAPTION DATA START 
2AH,2BH TELETEXT DATA START 

END OF CAPTION CODES 

CHARACTER 1 

11H - 14)-I PRIMARY LANGUAGE 
19H - 1CH SECONDARY LANGUAGE 

CHARACTER 2 

2DH CARRIAGE RETURN 
2FH END OF CAPTION 

FIG. 2 -VBI SERIAL DATA. Each "block" as 
seven -bit characters with parity. 

TextGrabber hardware 
Figure 3 shows a simplified 

schematic of the TextGrabber. A 
baseband video source such as 
a VCR is connected to J1. The 
video signal is terminated on 
the TextGrabber, and a buffer 
drives the video back out to J2. 

32 No termination is required if the 

shown represents a start bit and two 

output jack is left unconnected. 
Relay RY1 bypasses the buffer 
when the unit is turned off. 

The video buffer and PLL sec- 
tion is shown in Fig. 4. Video is 
decoupled by capacitor C39 and 
then buffered by an amplifier 
formed by Q1 and Q2. Resistors 
R3 and R4 set the input bias 

level. The overall gain given by 
1 + R6/R7 = 2. Amplified video 
is buffered to J2 by emitter -fol- 
lower transistor Q3. 

Unbuffered video is sent to 
IC1, an LM1881 sync- separator, 
which extracts timing informa- 
tion from the video signal. The 
following signals are extracted: 
CSYNC (composite sync), vsvlvc 
(vertical sync), BURST (color - 
burst), and EFIELD (even video 
field). 

csnvc is applied to one -shot 
IC2 -a, set to around 45 microse- 
conds, and then to IC2 -b, set to 
around 10 microseconds, to fil- 
ter the serrations out of the 
composite sync signal and pro- 
vide a clean horizontal sync sig- 
nal HsYNc) for the counters. 

The BURST signal from the 
sync separator momentarily 
closes analog switch IC7 during 
the colorburst signal, which ap- 
plies the video signal to the 
sample- and -hold circuit formed 
by R19, C28, and IC8. The time 
constant of R19 and C28 is slow 
enough to filter out the 3.58 - 
MHz color subcarrier present 
during the burst. As a result, 
C28 maintains a voltage equal 
to the black level of the video 
signal. Diode D1 is biased to 
provide a reference voltage 
equal to the voltage drop across 
the diode that tracks the varia- 
tions in the black level. A voltage 
divider consisting of R29 and 
R30 provides a clipping level 
about 0.3 volt above the black 
level as a reference to the com- 
parator IC5. Digital data is then 
extracted from the video and 
sent to the inputs of the shift 
registers shown in Fig. 5. 

Positive -going Hsnvc pulses 
are applied to the input of IC3, a 
74HCT4046 phase -locked loop 
(PLL) IC. This PLL contains 
both an edge- triggered phase 
comparator and voltage -con- 
trolled oscillator (VCO). A low - 
pass filter consisting of R13, 
R14, C27, and C42 smoothes 
out the phase error signal and 
applies it to the input of the 
VCO at pin 9. The output clock 
signal is sent to counter IC4, 
which divides the signal by 32. 
A reference signal is then fed 
back to the second phase -com- 
parator input, closing the loop. 
This response sets the operat- 
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ing frequency of the PLL to 32 
times the video's horizontal fre- 
quency, or 504 kHz. 

The digital data stream from 
the comparator is sent to a pair 
of serial -to- parallel shift regis- 
ters, IC10 and IC11, in Fig. 5. 
The regenerated 504 -kHz clock 
signal (-1) drives the SRCLK pin 

(shift- register clock) of the shift 
registers, which causes them to 
sample the data and shift it 
through the registers. 

Programmable array logic 
(PAL) IC9 decodes the five bits 
from counter IC4. It also detects 
a signal from the micro - 
controller that indicates that 

line 21 of the video signal is 
present, and the EFIELD signal 
that indicates that the odd video 
field is present. The PAL then 
asserts the RCLK signal that 
causes IC10 and IC11 to latch 
the data in the shift registers on 
the particular clock cycle when 
the two bytes from the sampled 
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FIG. 3- TEXTGRABBER BLOCK SCHEMATIC. A base -band video source is connected 
to J1. The video signal is terminated on the TextGrabber, and a buffer drives the video 
back out to J2. 33 
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FIG. 4 -VIDEO BUFFER AND PLL. Video is decoupled by capacitor C39 and then 
buttered by 01 and 02. 

video "line up" with the two 
byte wide registers of the 
74HC595s. 

The microcontroller now has 
É a delay until the next odd field 

arrives to retrieve the data. The' 
PAL also decodes some of the 
microcontroller's address lines 

z to map the shift register's read 
ports into the microcontroller's 
external memory. 

The firmware for the 8031 mi- 
w crocontroller is contained in 

EPROM IC14 (see Fig. 6). A 2764 
34 has enough memory for the 

code, but jumper J4 permits 
larger EPROMs, such as a 
27512 to be substituted. Pro- 
grammed EPROMs and PALs 
are available from the source 
given in the Parts List. The 
source code can be downloaded 
from the Electronics Now BBS 

.(516- 293 -2283, V.32, V.42bis) 
as a file. called TEXTGRAB.ZIP. 

The microcontroller tracks 
the video timing by monitoring 
VSYNC, which is connected to 
External Interrupt 0, and HSYNC 
which is connected to Timer In- 

put O. When the vertical sync 
signal is detected, the internal 
counter starts counting down 
from 21. When it reaches zero. 
the processor toggles Port 1. Bit 
0 (pin 1) high, so that IC9 
latches the shift register data. 
Firmware running on the 8031 
then extracts the captions from 
the data stream and sends them 
to the serial port at 9600 baud. 
A MAX232 chip (designated as 
IC15 in Fig. 3) provides the 
proper ± 10 -volt levels needed 
for RS -232C. 
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Take control of your 
future with electronics 

training from CIE. 

Learn in your own home, 
at your own pace. 
With training from CIE, you could be 

working at the job you want, earning the 

money you deserve. CIE lets you learn 

electronics right in your own home, at 

your own speed. You can complete your 

CIE coursework while you're still at your 

current job. You can complete it as fast or 

as slowly as you choose. And the faster 

you finish, the more CIE can help you 

save money. 

Take your place on the 
Information Superhighway. 
CIE training or a CIE degree will qualify 

you to be part of one of the hottest, 

fastest -growing fields around - 
electronics. And you'll play a major role 

in keeping the nation's much -discussed 

Information Superhighway up to speed 

and ,unning smoothly. 

Learn from the world leader 
in home -study electronics. 
At CIE, we teach electronics, and nothing 

but electronics. We're not only the biggest 

home -study electronics school, but also the 

best. And why not? We've been teaching 

it for 60 years. We've graduated more than 

150,000 people from over 70 countries. 

And we're fully accredited. That's why 

employers and CIE graduates alike know 

the value of electronics training from CIE. 

Concentrate on your own 
area of interest. 
CIE gives you 12 courses and a proven 

degree program to choose from. CIE 

training qualifies you for work in broadcast 

engineering, communications systems, 

digital logic and systems training, automo- 

tive electronics, computer maintenance, 

microprocessor technology, and much 

Learn electronics from the world leader, right in 

your own home. 

more. In fact, CIE pioneered the very first 

Electronic Laboratory course and the first 

Microprocessor course. 

Even if you're not sure what you'd like 

to specialize in, we can get you started on 

the basics. And once you've successfully 

completed one CIE course, you can apply 

academic credits and tuition credits to any 

new CIE courses you take. Each and 

every CIE course counts toward earning 

your degree. 

A patented method of 
personalized instruction. 
Through CIE's exclusive AUTO - 

PROGRAMMED® teaching method, your 

instructors give you prerecorded, easy - 

to- follow, step -by -step instructions. Some 

courses are geared toward beginners 

and some toward professionals already 

familiar with the electronics field. 

No matter which course you take, 

you'll have everything you need to learn on 

your own at home: lesson guides, books, 

even lab equipment. All materials you can 

use at your current job or keep for your 

new job after you've earned your degree. 

And if you ever need any help at all, just 

call your instructor toll -free. 

What are you waiting for? 
Isn't it time you joined one of the fastest - 

growing professions around? Isn't it 

time you earned a salary well above the 

national average? Then now's the time 

to find out more about CIE. 

Contact CIE today for more 
information. 
Call us toll -free at 1- 800 -243 -6446, or 

call 216- 781 -9400. You may also fill out 

the attached postage -paid card or the 

coupon below and drop it in the mail, or 

fax it to CIE at 216 -781 -0331. We'll send 

you our FREE 40 -page CIE home study 

course catalog with details on CIE 

courses and the CIE associate's degree. 

r Take Control 
Of Your Future. 
Send me a FREE CIE course 
catalog and details on a CIE 

associate's degree. 

(Please Print Neatly) 

Name 

Address 

City 

State, Zip 

Phone ( 

Age 

1776 East 17th Street Cleveland, Ohio 44114 
A School of Thousands. A Class of One. 

Since 1934. 
AE68 

37 
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1 -6 -94 g:07 p.m. 
Situation: Mother and two 

children in mall parking lot 

The first alarm system designed to 
protect you as well as your car... 
Revolutionary new vehicle security system is the first of its kind to 
focus on the safety of the vehicle driver as well as the vehicle itself. 

By Charles Anton 

0 o you wonder why car alarms have 
countless features to protect your car, 
but nothing to protect you? After all, 

what's more important 
your car or the safety of 
you and your family? 

Now there is a car 
alarm that will protect you 
and your family. It is the 
first of its kind to focus 
on the safety of the ve- 
hicle owner as well as 
the vehicle itself. 

Protect yourself. It 
all begins with the panic 
button. Imagine you're 
walking to your car at 
night and a person ap- 
proaches. Pushing the 
panic button on your 
transmitter lets your car 
come alive with a 

shrieking siren and 
flashing headlights. 
While the panic alarms 
of other vehicle security 
systems have a range of 
100 feet, the Smart 
Alarm's panic alarm lets 
you call for help or scare 
away potential attackers 
from up to 400 feet! 

Exclusive feature. 
gg Unlike other car alarm 

systems that begin and 
end their focus on per- 

sonal protection with the panic alarm, that's just 
the beginning of the Smart Alarm. In addition 
to the panic alarm, the Smart Alarm also has a 

car finder feature. You'll 
never again have to 

What makes Sat Abtrm batter? 

Range. Most car alarm features only 

work up to 100 feet away -all Smart 
Alarm features work up to 400 feet away. 

Panic button. Smart Alarm lets you 

call for help or scare away potential trou- 

blemakers by controlling a piercing alarm 

and your car's headlights. 

Car finder. Your car will be able to 

let you know where it is by flashing it's 

lights and briefly sounding the siren. 

Carjacking. Its delayed panic alarm 

allows you to safely prevent theft of your 

car when confronted by a carjacker. 

Easy Installation. Other car alarms 
are complicated or cost hundreds of dol- 

lars to install. Smart Alarm is inexpen- 

sive, and you can install 

it in just minutes. 

Smart Alarm 
is the first car 
alarm that will 

protect you 
and your 

family. 

wander around a dark 
and dangerous parking 
lot searching for your 
car. You will be able to 
know where your car is 
from anywhere within 
400 feet by flashing its 
lights and briefly sound- 
ing the siren. You can 
activate and deactivate 
your car's headlights by 
remote control to light 
your way in a dark 
driveway or parking lot. 

Carjacking. The 
Smart Alarm also ad- 
dresses a growing haz- 
ard for today's mo- 
torists-carjacking. It's 
alarming how often 
drivers are hurt in their 
cars because they re- 
fuse to give them up to 
carjackers. Because of 
its anti -carjacking de- 
vice, the Smart Alarm 
allows you to safely re- 
tain your car when con- 
fronted by a carjacker. 
This is made possible by 
a delayed panic alarm. 

Easy installation. Installing the Smart Alarm 
requires no fumbling with wires. Special Plug -In 

Connectors let you install the Smart Alarm with- 
out a single wire -cutter! Simply unplug the head- 

light connector, plug in the Smart Alarm 
connector, and then plug the headlight connector 
to the Smart Alarm. Connect the Smart Alarm to 

the battery cable with the special clip. In minutes, 
you and your car can enjoy complete 24 -hour pro- 

tection. Away from your car, you'll feel safer know- 

ing that your car is protected! Near your car, you'll 
feel safer knowing that you are protected! 

All you do is give up your car and activate 
the delayed panic alarm. When the assailant has 
reached a safe distance and is no longer a threat 
to you, a deafening 120dB siren and flashing 
lights will force him to flee your car, letting 
you recover it safely. 

Vehicle protection. Smart Alarm's cur- 
rent sensor triggers the siren if the trunk or 

any of the doors are opened while the alarm is 
armed. To supple- 
ment the current 
sensor, a shock 
sensor triggers the 
siren when it de- 
tects a blow to your 
car. Together, these 
sensors provide 
your car with blan- 
ket protection. 

An adjustable 
shock sensor pre- 
vents the siren 
from being trig- 
gered, eliminating 
false alarms. You 
can also adjust the 
shock sensor and 
the siren with your 
remote control at 
any time you 
choose. The siren's tone and volume can be ad- 
justed to six separate tones. As a result, you'll 
never confuse it with any other alarm. You can 
also customize the siren, making it louder in 
noisy neighborhoods and quieter in more 
peaceful neighborhoods. 

Risk -free home trial. With the Smart 
Alarm, you get a complete "No Questions 
Asked" 30 -day money -back guarantee. If it's 
not everything we say, just return it for a full 
refund. The Smart Alarm is also backed by a 
two-year warranty. Your order will be shipped 
UPS in seven to ten working days. 

Compare 

Other car Smart 
alarms Alarm 

100 feet 

Range. Other 
car alarms only 
work up to WO 
feet. All Smart 
Alarm features 
work up to 400 
feet away. 

400 feet 

The Smart Alarm Car Alarm $99 $9 S8H 

Please mention promotional code 483-En i 01. 

For fastest service call toll -free 24 hours a day 

800 -992 -2966 
111 t aats 

INN 1°`p1 

To order by mail, send check or money order for the 
total amount including S&H (VA residents add 4.5% 
sales tax.) Or charge it to your credit card, enclosing 
your account number and expiration date. 

INDUSTRIES 
2820 Waterford Lake Drive Suite 106 

Midlothian, Virginia 23113 
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FIG. 5 -THE DIGITAL DATA STREAM from the comparator is sent to a pair of serial -to- 
parallel shift registers, IC10 and IC11. PAL IC9 asserts the RCLK signal that causes IC10 

and IC11 to latch the data in the shift registers. 

Construction 
A printed circuit board is rec- 

ommendedfor the construction 
of the TextGrabber. You can fab- 
ricate a PC board yourself from 
the artwork provided in this ar- 
ticle, or obtain an etched and 
drilled board from the source 
given in the Parts List. If you 

make your own board, be aware 
that there are several vias on the 
board where copper traces must 
jump from one side of the board 
to the other. Short lengths of 
bare copper wire must be inser- 
ted and soldered on both sides. 

Install the components as 
shown in the Parts -Placement 

diagram in Fig. 7. If you have 
made your own double -sided 
board, be sure to solder all of the 
component leads on both sides 
of the board because many of 
the traces depend on compo- 
nent pins to provide a connec- 
tion from one side to the other. 
Also, install a wire jumper in 39 
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FIG. 6- FIRMWARE FOR THE 8031 MICROCONTROLLER is contained in EPROM IC14. 
Jumper J4 allows the use of larger EPROMs. 

any through holes that don't 
contain a component lead. (Cir- 
cuit boards purchased from the 
source in the Parts List have 
plated through -holes so that 
step is unnecessary) Figure 8 
shows the completed PC board. 

Checkout 
Connect a serial cable be- 

tween the TextGrabber and a PC 
that is running a communica- 
tions program. The software 
should be set to communicate 
over a direct connection at 9600 
bps. Then connect a "clean" vid- 
eo source to the video input con- 
nector. Apply power to the 
TextGrabber; the message 
" <READY" will appear on the 
screen. This indicates that the 
microcontroller is up and run- 
ning. If no video source is de- 
tected, the TextGrabber will also 
send " <NO VIDEO SIGNAL" to 

40 the terminal. 

PARTS LIST 
All resistors are 1/4 watt, 5 %. 
R1, R2 -75 ohms 
R3- 43,000 ohms 
R4- 56,000 ohms 
R5 -3000 ohms 
R6, R7, R13 -470 ohms 
R8- 680,000 ohms 
R9- 47,000 ohms 
R10, R11- 100,000 ohms 
R12- 560,000 ohms 
R14 -240 ohms 
R15, R24, R27- 10,000 ohms 
R17, R18 -2000 ohms 
R19 -270 ohms 
R20, R28, R33 -220 ohms 
R22 -1000 ohms 
R26, R31, R32 -4700 ohms 
R29- 18,000 ohms 
R30- 13,000 ohms 
Capacitors 
C1 C15, C29 -0.01 RF, 25 volts, 

monolithic 
C16, C17, C25 -0.1 µF, 25 volts, 

monolithic 
C18, C26, C29, C30, C40 -not 

used 

C19, C28 -0.1 RF, 25 volts, Poly- 
ester 

C20, C21 -0.001 RF, 25 volts, Poly- 
ester 

C22 -270 pF, 25 volts, ceramic 
NPO 

C23, C24-22 pF, 25 volts, ceramic 
NPO 

C27 -0.22 µF, 16 volts, tantalum 
electrolytic 

C31 C34, C41 -10 µF, 16 volts, 
Tantalum electrolytic 

C35 C36, C43 -47 µF, 16 volts, 
Tantalum electrolytic 

C37 -220 RF, 25 volts, electrolytic 
C38, C39 -22 µF, 16 volts, tan- 

talum electrolytic 
C42 -2.2 µF, 16 volts, tantalum 
Semiconductors 
D1, D2- 1N4148 diode 
LED1 -green light- emitting diode 
LED2 -red light- emitting diode 
01, 03, Q5- 2N3904 NPN tran- 

sistor 
02- 2N3906 PNP transistor 
IC1- LM1881 sync separator 
IC2- 74HC221 multivibrator 
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VIDEO IN 

VIDEO OUT 

FIG. 7 -PARTS PLACEMENT DIAGRAM. If you make your own double -sided board, 
solder all of the component leads on both sides of the board, and install a wire jumper 
in any through holes that don't have a component lead in them. 

IC3- 74HCT4046 PLL 
IC4- 74HCT4040 counter 
IC5 -LM311 comparator 
IC6- 74HC14 hex inverter 
IC7- CD4066B quad bilateral 

switch Harris or equiv. 
IC8 -LM358 op -amp National or 

equiv. 
IC9- GAL16V8 -25 programmable 

logic device 
IC10, IC11- 74HC595 shift register 
1012 -8031 microcontroller 
IC13- 74HCT573 latch 
IC14 -27C64 EPROM 
IC15- MAX232 RS232 transceiver 
IC16- LM7805 voltage regulator 
Other Components 
J1, J2 -PC -mount RCA connector 
J3 -PC -mount coaxial power con- 

nector 
RY1- DPDT -relay, 5 -volt coil 
P1 -PC -mount female DB25 con- 

nector 
Sl -SPST momentary- contact 

pushbutton switch 
S2 S4 -PC -mount DPDT switch 

(push -on, push -off type) 

XTAL1- 11.0592 MHz crystal 
Miscellaneous: PC board, 7.5 -volt 

DC 500 milliampere power sup- 
ply, project case, cables. 

Note: The following items are 
available from Willamette De- 
signs, 2373 NW 188th Ave. No. 
236, Hillsboro, OR, 97124: 

Complete TextGrabber kit in- 
cluding PC board, and all elec- 
trical components (no case or 
power supply)- $149.95 

PC board -$20 
Programmed PAL and 

EPROM -$20 
Please add $5 for shipping and 

handling on the complete kit, 
$2 for PC board and PAL/ 
EPROM orders. Check or 
money order only. 

A fully assembled and tested 
TextGrabber with case and 
power supply is available for 
$249.95 from Software South 
Inc..10010 Abercorn No. 3, Sav- 
anah, GA 31406 (800) 899 -3950, 
(912) 925 -0082. 

If the microcontroller is work- 
ing properly, check the video 
section by first examining the 
outputs of the sync- separator 
(ICI) with an oscilloscope to 
make sure they are active. Then 
follow the path of HSYNC through 
to the PLL, and verify that it is 
oscillating at the proper fre- 
quency (504 kHz), and that this 
clock signal is present at the 
shift registers (ICIO and IC11). If 
you have a two -channel os- 
cilloscope, verify that the out- 
put of the sample- and -hold 
circuit (IC8 pin 1) tracks the 
black level of the buffered video 
signal. and that the comparator 
reference at pin 2 of IC5 remains 
about 0.3 -volt above the black 
level. 

Using the TextGrabber 
Figure 9 shows a typical oper- 

ating setup for the Text Grabber. 
The program being transcribed 
can be viewed either on a televi- 
sion connected to the VCR's RF 41 

www.americanradiohistory.com

www.americanradiohistory.com


FIG. 8- FINISHED PC BOARD. This is an early prototype, so some of the parts might 
not be the same as those that you will be installing. 

pass- through, or on a video 
monitor connected to the lèxt- 
Grabber's baseband video pass - 
through. 

The computer is running ter- 
minal communication software 
set to 9600 baud, 8 data bits, no 
parity bit, and one stop bit 
(8N1). The data from the Thxt- 
Grabber is captured on the hard 
disk drive of the computer with 
the ASCII download feature of 
the terminal software being 
used. 

The red LED on the left side of 
the front panel of the unit will 

indicate that the unit is 
powered. The green LED on the 
right side will indicate a Cap- 
tion Detect. It lights whenever 
the unit detects a valid caption 
data stream, and it stays on 
while the data is being trans- 
mitted. 

If the Caption Detect LED is 
not flashing periodically, then 
the television program you are 
watching probably doesn't have 
closed captions. 

Three front -panel switches 
control various modes of opera- 
tion. The FILTER/RAW switch (S4) 

NICHES 

42 COMPONENT SIDE of the TextGrabber PC board. 

allows you to select whether the 
TextGrabber sends just the 
ASCII captions to the terminal, 
or raw data which includes a 
stream of control characters 
and codes. 

Also note that, because cap- 
tions are generally transmitted 
in all capital letters, the Filter 
mode of the TextGrabber will 
convert all the characters to 
lower case except those at the 
start of a sentence. 

The LANGI /LANG2 switch (S3) 
selects the multiplexed lan- 
guage data streams to be dis- 
played. At the present time, 
Language 2 data is not in wide 
use by any of the American 
broadcasters. 

The CAPTION/TELETEXT switch 
(S2) selects either the closed 
caption data stream or the tele- 
text data stream which is multi- 
plexed onto the same channel. 
Again, Teletext mode is seldom 
used by American broadcasters, 
but the ABC television network 
programming sometimes trans- 
mits information on this chan- 
nel. In general, you will find that 
the desired setting for each of 
these switches is in the "out" 
position. 

The microcontroller will be re- 
set by pressing reset button Si 
on the back panel, and it will 
then transmit the " <READY" 
message. This feature is pro- 
vided so that you can easily test 
the serial connection to the PC 
in the absence of a video signal 
that contains caption data. 

SOLDER SIDE of the TextGrabber PC board. 

www.americanradiohistory.com

www.americanradiohistory.com


ANTENNA OR CABLE 
RF INPUT 

RF OUTPUT 

LIT rTn MUMS 

VCR 

VIDEO IN 

TEXT GRABBER 

MI I VIDEO OUT 

RS232 

TELEVISION 

OR 

VIDEO MONITOR 

COMPUTER TERMINAL 

FIG. 9- TYPICAL TEXTGRABBER SETUP. The program being transcribed can be 
viewed either on a television connected to the VCR's RF pass- through. or on a video 
monitor connected to the TextGrabber's baseband video pass- through. 

FIG. 10 -THE TEXTGRABBER can be built in 

For best results, the Text - 
Grabber requires a clean video 
source. Like any other telecap- 
tion decoder, characters will be 
dropped and text will be garbled 
as the quality of the video signal 
degrades. 

The TextGrabber will work 
with programs that have been 

a compact cabinet. 

recorded on videocassette 
tapes. However, be sure that you 
record tapes intended for use 
with the TextGrabber at your 
VCR's fastest tape speed (SP), 
and be sure that you have high - 
quality tapes for optimum video 
viewing and closed- caption de- 
coding quality. tt 

"YOUR 
FREE 

CATALOG 
KNOCKED 
MY SOCKS 

OFF" 
We get that sort of comment 
all the time. People are 
impressed that our free 
Consumer Information 
Catalog lists so many free 
and low -cost government 
booklets. There are more 
than 200 in all, containing a 
wealth of valuable 
information. 

They tell you how to make 
money, how to save money 
and how to invest it wisely. 
They tell you about federal 
benefits, housing, jobs, and 
learning activities for 
children. They fill you in on 
nutrition, health and much, 
much more. 

Our free Catalog will very 
likely impress you, too. But 
first you have to get it. Just 
send your name and 
address to: 

Consumer Information Center 
Department KO 
Pueblo, Colorado 81009 

A public service of this publication and 
the Consumer Information Center of the 

U. S. General Services Administration 
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I 

NMI v 'WM 

Double the frequency of any CMOS or TTL clock 
signal with this easy -to -build doubler circuit. 
A UNIVERSAL FREQUENCY -DOU- 
bling circuit will come in handy 
in your home shop or on the job. 
The subject of this article is the 
construction of a simple circuit 
that will double the frequency of 
a digital clock input and be in- 
dependent of input frequency. 

The entire circuit is based on 
a quad EXCLUSIVE -OR (xoR) gate 
whose output is 1 (logic high) if 
any but not more than one of its 
inputs is 1. The output is 0 if 
more than one input is 1 or if all 
inputs are O. You can make a 
doubler circuit based on either 
the CMOS CD4070B or the TTL 
74386 because these quad XOR 
devices are pin- for -pin compati- 
ble. A 14 -pin socket will permit 
the devices to be interchanged. 

Before discussing con- 
struction, some background in- 
formation on a practical ap- 
plication for the frequency 
doubler should be helpful, and 
its theory of operation will be 
explained. 

Consider this situation: You 
are troubleshooting a digital cir- 
cuit with a digital logic analyzer 
and you see that the logic ana- 
lyzer latches data on the same 

JOHN J. YACONO 

edge of the clock pulse each 
time a clock pulse arrives. If you 
set the analyzer to latch data on 
the rising edge of a clock pulse, 
the plot of the clock data will 
show a constant high. However, 
if you set the analyzer to latch 
data on falling transitions, the 
clock data will appear continu- 
ously low. Unfortunately, after 
you select the desired edge for 
triggering, you can view only 
half of the circuit activity and 
none of the clock transitions. 

It is easy to see that under cer- 
tain circumstances the logic 
analyzer would be useless. This 
situation could occur when 
troubleshooting a micro- 
processor or microcontroller cir- 
cuit whose data is latched on 
one clock transition, processed, 
and then transmitted on the op- 
posite clock transition. 

If you were to view only data 
collected as it is presented for 
input or output, it would be im- 
possible to determine if a mal- 
function were caused by signal - 
path propagation delays, device 

propagation delays, settling 
time, or incorrect processing. 
Of course, you must dis- 
tinguish between those three 
causes to correct them. A digital 
frequency -doubler that can pro- 
vide clock pulses for either ris- 
ing or falling clock pulses (and 
still remain in -step) would be 
invaluable. 

Operational theory 
Propagation delay, a key 

characteristic of logic gates, is 
significant in any logic applica- 
tion. It is the time required for a 
change of logic at the input of a 
gate to affect the logic at its out- 
put. The longer the propagation 
delays of transistors in a signal 
path, the longer it takes to pro- 
duce a usable result. It follows 
that integrated circuit design- 
ers are always trying to mini- 
mize propagation delays. 

Ironically, a delayed clock sig- 
nal can be useful in this fre- 
quency- doubler circuit. The 
output of an XOR gate is low 
when its inputs are equal, and 
high when its inputs are une- 
qual. Consider what would hap- 
pen if both a clock pulse and a 
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ORIGINAL 
CLOCK 
SIGNAL 

DELAYED 
CLOCK 
SIGNAL 

XOR 
PULSES 

FIG. 1. -IF A PULSE TRAIN (top) is delayed to produce a second pulse train 
(middle) and both trains are passed into an XOR gate, a pulse train with variable - 
width pulses will be produced (bottom). 

slightly delayed version of the 
same pulse are applied to the 
inputs of an XOR gate. The plot 
of pulses in Fig. 1 shows the 
original clock pules at the top 
and a delayed pulse below it. 

The output of the XOR gate will 
appear like the lower waveform 
in Fig. 1. Thus, the XOR gate 
generates one pulse for each 
clock transition. As a result, the 
gate produces output pulses at 
twice the clock frequency, but 
they remain synchronized with 
the clock, as shown in the upper 
waveform. 

The lower XOR waveform illus- 
trates another important 
characteristic: the width of the 
XOR pulses equals the delay in- 
troduced to the clock signal or 
the difference between the rise 
times of the pules in the top and 
middle waveforms. 

The XOR pulse width will re- 
spond to the delay time re- 
gardless of frequency with one 
condition: the delay introduced 
to the clock signal (the middle 
waveform) must be shorter than 
both the high and low times of 
the clock. Thus, the clock 
should be delayed by less than 
180 electrical degrees if the dou- 
bler is to work properly. 

This sets the criteria for a cir- 
cuit that will double clock 
pulses, but the circuit requires 
a delayed clock pulse. Because 
an XOR gate can be configured as 
a buffer by grounding one of its 
inputs, and it has an inherent 
phase delay, the gate will func- 
tion as delay line to stall clock 
pulses before they reach a sec- 
ond XOR gate. 

The circuit 
The frequency doubler circuit 

is shown in Fig. 2. It is powered 
by the DUT This eliminates the 
need for additional circuitry 
and also "configures" the dou- 
bler to operate at appropriate 

logic- voltage levels. This is nec- 
essary for testing CMOS logic 
because of the wide range of op- 
erating voltages and logic levels. 

In Fig. 2, ICI -a is the pulse - 
producing gate, and IC1 -b, IC -c, 
and IC1 -d form a variable -delay 
network. Each gate in the net- 
work adds its phase delay to the 
signal it receives. Thus, IC1 -b 
delays the clock by one phase 
delay period, IC1 -c delays it for 
an equal period, and IC1 -d adds 
yet another delay. 

The gates are arranged so 
that both the phase delay and 
the width of the output pulses 
can be selected by making wire 
changes on a header that car- 
ries the delayed signal to ICI -a. 
That feature has two functions: 
1) it extends the duration of the 
output pulses for slower test 
equipment, and 2) decreases 
the pulse width for testing very 
fast circuits. 

As stated earlier, you have a 
choice of quad XOR IC: a CMOS 

CD4070B or equivalent in a 
faster CMOS family (HC /HCT, 
HCS/HCTS, or ACL (FACT)) or a 
74386 or its equivalent in faster 
TTL logic families (AS, LS, ALS, 
FAST). Your selection will deter- 
mine the propagation delay of 
the gates. The delay is impor- 
tant because it determines the 
maximum input frequency that 
the circuit can handle and the 
maximum pulse width it can 
generate. 

Maximum input frequency 
will limit the circuitry with 
which the doubler will be effec- 
tive. Maximum pulse width will 
permit the circuit to work with 
the slowest test equipment. (Ad- 
ditional gates can be added to 
the delay network to increase 
the output pulse width for the 
slowest equipment.) To max- 
imize the doubler's versatility, 
select a quad XOR with the high- 
est maximum frequency that is 
compatible with your test 
equipment. 

Table 1 provides information 
to help you select the optimum 
TTL family for your needs. The 
propagation delays are typical 
values obtained from data 
books, but devices from dif- 
ferent manufacturers might 
have different typical values. 
The maximum output pulse 
widths given in the table were 
obtained by multiplying the 

TABLE 1 -TTL PROPATATION DELAYS VS. DOUBLER FREQUENCY LIMITS 

TTL Family 
Typical 
Delay 
(ns) 

Maxcimum 
Input 

Frequency 
(Hz) 

Longest 
Output 
Pulse 
(ns) 

Advanced Schottky 1.5 166,667 4.5 
Fast Schottky 2 125,000 6 

Schottky 3 83,333 9 
Advanced Low -power TTL 6 41,667 18 

Low -Power Schottky 9 27,778 27 
Standard TTL 10 25,000 30 

Low -Power TTL 33 7,576 99 

J1 

CLOCK is 
INPUT 

+v 
J3 

o 

10 

o 
J2 

12 ® DOUBLED 

13 
CLOCK 

3 OUTPUT 

*IC1 SHOULD BE A 4070 FOR CMOS OPERATION 
OR A 74386 FOR TTL OPERATION 

FIG. 2. -THE ACTIVE COMPONENT OF THE FREQUENCY DOUBLER is a quad ex- 
clusive-or (XOR) gate. 45 
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FIG. 3- COMPLETED FREQUENCY DOUBLER. The power leads are fitted with micro- 
clips and attached to two extra pins on the jumper block. 

A JUMPER BLOCK was substituted for a triple -throw switch to conserve space. 

propagation delay by a factor of 
3 (the number of delay gates in 

PARTS LIST 

Semiconductor 
IC1 -quad XOR -gate, CMOS or 

TTL (see text) 
Other components 
J1, J2 -BNC jacks, wall mount 
J3 (S1)- four -pin header, PCB 

mount (or triple -throw switch, see 
text) 

Miscellaneous: Project case (met- 
al, see text), two BNC plugs, two 
microclips, 14 -pin IC socket (see 
text), perforated construction 
board, heat -shrink tubing, insu- 
lated hookup wire, solder. 

the delay network). 
Deciding on a CMOS IC is 

easier because even the fastest 
CMOS ICs are slower than the 
response times in most test 
equipment. A device from the 
high -speed HCT CMOS family is 
suitable for testing CMOS cir- 
cuits that are powered by 5 
volts, but a standard 4000B se- 
ries IC will be suitable for test- 
ing all other CMOS circuits. 

Doubler construction 
The doubler circuit's 14 -pin 

IC is mounted in a 14 -pin DIP 
socket on a rectangular piece of 
perforated construction board. 
(Regardless of assembly meth- 

od -wire wrapping or point -to- 
point wiring -keep all wires as 
short as possible.) If you design 
your own PC board, design in a 
ground plane on the reverse 
side. 

Select a metal project case 
with a metal cover that will pro- 
vide good shielding. The pro- 
totype is housed in an alumi- 
num case measuring 51/4 x 3 x 
2' /8inches. Holes are drilled in 
both ends of the metal case for 
BNC jacks J1 and J2. Another 
hole is cut in the case cover to 
allow the power and ground 
wires to exit. 

In order to fit the circuit in 
such a small case, a 4 x 2 short- 
ing header was used in place of 
a triple -throw switch for S 1. The 
51 connections are then made 
by moving a jumper. The two ex- 
tra pins on the shorting jumper 
have leads attached to them for 
obtaining power and ground 
from the DUT (You can prevent 
shorting between the closely - 
spaced power and ground 
jumper header pins with heat - 
shrinkable tubing, if neces- 
sary.) If you can find a small tri- 
ple -throw switch you can use 
that, or use the header instead 
(as we did) or use a larger switch 
and bigger case. 

Position the completed cir- 
cuit board in the bottom of the 
case and fasten it in place with 
double -sided tape or RTV sil- 
icone. Pass the power leads 
through the hole in the cover 
and terminate them with micro - 
clips. Figure 3 shows the as- 
sembled frequency doubler 
ready to be put to work. 

TCsting the doubler 
To test out the frequency dou- 

bler, feed in a signal of known 
frequency from a crystal -based 
reference or function generator 
and measure the output fre- 
quency with a frequency coun- 
ter or oscilloscope. The doubler 
will double the input frequency 
if it is functioning correctly. 

The details will not be de- 
scribed in this article, but you 
can increase the versatility of 
the frequency doubler by fitting 
it with an analog front end. An 
operational amplifier config- 
ured as a Schmitt trigger will 
perform this function. St 
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FIG. 1 -WATCH THE DANCING BALL on the 
end of the spring. An erratically oscillating 
solenoid on the Bonker sends the ball into 
unpredictable gyrations captured with time 
exposure (left). The Bonker at rest (below). 
Spring- mounted balls on stationary bases 
add to the chaotic effect. 

Build this fascinating 
device whose moving ball 

can hypnotize 
and captivate 

you with its random 
(chaotic) motion. 

© 'Ir.U8 C 
DO YOU WANT RELIEF FROM THE MO- 
notonony of routine activities 
that get you down -daily com- 
muting, your job, or those 
pesky chores that you must do 
every day? What you need is a 
little chaos in your life -safe 
and controlled, of course -at 
desktop scale. How do you do 
this? Build the Bonker and go a 
little crazy watching its bounc- 
ing ball whirl and spin in ran- 
dom loops. Then you'll be ready 
to return to your dull routine. 

Unlike a clock pendulum or 
that executive toy with all its lit- 
tle suspended bearings that 
clatter back and forth, Bonker's 
action is completely unpredicta- 
ble. And you can turn it off 
when you've had enough chaos 
for the day. Chaos is defined as 
extreme confusion or disorder 
and the kind of formless matter 
and infinite space that is said to 

ROGER SONNTAG 

have existed before the universe 
was ordered. In short, it's the 
opposite of orderly and predic- 
table. 

Figure 1 shows one Bonker 
setup. Small wooden balls on 
the end of wire springs are sent 
into wild gyrations by oscillat- 
ing solenoids whose motion is 
controlled by a four -stage pulse 
generator. It's a fascinating and 
eye- riveting gadget that will evo- 
ke a lot of comments when it's 
running on your desk. 

How does it work? 
Figure 2 is a simplified sche- 

matic showing only one of the 
four pulse oscillator circuits 
that drive the rotary solenoid. 
Each oscillator is formed from 
an operational amplifier and a 
network of external compo- 

nents. Three other circuits sim- 
ilar to that shown on the left 
side of the diagram all feed the 
same common bus. The 
summed output of all four os- _ 

cillators provides a variable 
pulsed drive signal for the 
MOSFET gate. 

The MOSFET is in series with 
the solenoid's coil. When the 
MOSFET conducts, current 
flowing in the coil causes the 
solenoid shaft to oscillate back 
and forth within a limited an- 
gular sweep. Solenoid oscilla- 
tion is controlled by the 
summed output of the four os- 
cillator stages. 

The op -amp shown in Fig. 2 is 
IC1 -a, one of four op -amp cir- 
cuits in a quad LM324 shown in 
Fig. 3, the complete schematic. 
Each of the four op- amp -based 
oscillators is identical except for 
different values of their charge 47 
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and discharge resistors. In Fig. 
2, R2 in the feedback loop of the 
op -amp is the charge resistor, 
and Rl is the discharge resistor. 

Diode D2 couples the output 
of the oscillator to the base of Q1 
through resistor R23. Diodes 
D4, D6 and D8 perform the 
same functions for the other 
three oscillator stages formed 
from op -amps ICI -b, ICI -c, and 
IC1 -d. When the output of any 
two oscillators is positive, Q1 
conducts. 

Resistors R4 and R5 divide 
the 12 -volt power from a wall 
outlet adapter to obtain 6 volts. 
Positive feedback through re- 
sistor R3 cleanly switches the 
oscillator at each output state. 
Resistors with identical values 

in the other three oscillator cir- 
cuits perform the identical 
functions. 

Figure 3, the complete sche- 
matic, shows each of the four 
oscillator stages that include a 
LED. The first and fourth stages 
include a trimmer potentiome- 
ter to introduce additional vari- 
ation in the pulse train. 

The differences in the value of 
resistors Rl, R6,1111 and R25 in 
parallel with grounded alumi- 
num electrolytic capacitors C1, 
C2, C3 and C4 provide different 
time constants for each os- 
cillator. The approximately ± 
20 % variation in tolerances of 
those capacitors imparts addi- 
tional randomness. 

The differences in the values 

R1 

47K 
R2 D1 

1K 1N914 

y1h 

Cl 
330µF 

R4 
100K 

+V 

R5 
100K 

R3 
100K 

= D2 
1N914 1 

NOTE: POTENTIOMETER & LED 
OMITTED FROM FIRST 

OSCILLATOR 

+v « 
R26 
2K 

OUTPUT FROM 
NEXT THREE 

OSCILLATORS 

ICI -b IC1-c IC1-d 

D4 
1N914 = 1N914 

D6 
R23 

1N914 
4.7K 

02 

D9 
1N4001 

SOL1 

01 
2N2222 

FIG. 2 -A SIMPLIFIED SCHEMATIC to explain how the Bonker's solenoid drive circuit 
works. 

of the discharge resistors R1, 
R6, R11 and R25 (25 to 180 kilo - 
hms) determine the pulse duty 
cycle, and the 1- kilohm values of 
the charging resistors R2, R7, 
R12, and R24 determines pulse 
width. 

Bonker action is initiated by 
closing switch Si. Light -emit- 
ting diodes LEDI to LED4 give 
visual indications of the output 
from each oscillator. Linear po- 
tentiometers R27 and R28 con- 
trol the swinging of the ball. 
They can adjust the motion 
from a gentle swing to a wild, 
eccentric movement. Elec- 
trolytic capacitor C5 shunts any 
AC transients that might ap- 
pear on the 12 -volt source to 
ground. Table 1 summarizes the 
variations in pulse repetition 
rate that can be be set in each 
oscillator stage, as well as varia- 
tions that can be introduced by 
the capacitor tolerance. 

Circuit construction 
A printed circuit board is 

available from the source given 
in the Parts List. However, a foil 
pattern is included in this arti- 
cle for those who want to make 
their own circuit boards. There 
is nothing critical about parts 
placement in this circuit, so it 
could made with point -to -point 
wiring techniques if the parts 
placement diagram is followed. 

Refer to the parts placement 
diagram Fig. 4. Begin assembly 

'IV 1 
R1 R27 = 

47K 27K 
1hh 
R2 = D1 

1K ICI-a 1N914 

2 
1/4 LM324 

F16 

180K 

Cl 
330µF T 

R4 
100K 

+V 

C2 

1 330µF + 
Z 

LEDI 

R9 
100K 

w % 

100K 
R5 R19 

100K 1K 

D2 = 
1N914 +V 

1 
R11 R12 = 

150K 7 1K 

D3 

ICI -b = 1N914 

1/4 LM324 
C3 

33011F + g 

Z 10 

LED2 

F114 

100K 

: F120 

IC1-c 
1/4 LM324 

Ré /f 
100K 

R10 
100K 

= D4 1 -i 
1N914 

= D5 

44 
R25 f R28 

47K 27K 
yy` 

F124 T D7 
1N914 1K ICI-d 1N914 

1 4 LM324 
C4 .+V 

3301IF + 13 

L 02 

w` 
F113 

100K 
R15 

1K I 100K 
_ D6 

+v - 1N914 = 

12 + 

LED3 

¡ R16 
100K # 
R21 

7 1K 

+V 

+12V -4-4''O O +V 

T C5 
y 330µF 

bNT 
R18 

100K 
R17 
100K 

-_ D8 
1N914 

14 

11 

F123 

4.7K 

C 

01 
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FIG. 3- SCHEMATIC FOR BONKER SOLENOID drive circuit. Four oscillator stages are 
formed from a quad LM324N op -amp IC. LEDs provide a visual indication of the pulse 
output of each stage. 
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TO -220 FLAT ON PCB 

R19 
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i 
C2 

R6 

* 

D2 

R2t ID1 R4 I 

H3 

nio 

R5 

R7 

RIO 
R8 

D3 

LED1 LED2 

* 

R26 

01 - R23- K5) 
-- 42g- 

N.1 

IC1 

R16 

R1 , 

R17I 

R15 

R13 1 

I 1:112 

D4 D5 Dyt6 tll * 

SOLI 

TO 120VAC 
TO 12VDC 
ADAPTER 

R11 

R20 R22 

I 

R21 

NOTE: ' CLEAR DRILLED HOLES 
LED3 

FIG. 4 -PARTS PLACEMENT DIAGRAM for Bonker drive circuit. Bend the leads of 
MOSFET 02 so it lies flat on circuit board. 

< 
o 

e 

FOIL PATTERN for Bonker drive circuit board. 

TABLE 1 

OSCILLATOR STAGE 
PULSE FREQUENCY 

Oscillator 
Stage 
1 

2 

3 

4 

Pulse Limits 
(Seconds) 
4 -10 
20 + 20% 
26 + 20% 
4 -10 

of the components to the circuit 
board by inserting all fixed re- 
sistors (R1 through R26) in the 
board as shown. Bend their 
leads together to clamp them in 
position close to the board. 

Then insert the radial -leaded 
aluminum electrolytic capaci- 
tors (C1 through C5) observing 
their polarities, as shown in 
Fig. 4. Bend their leads inwards 
to clamp them to the board. 

Then insert all diodes (D1 
through D5), again observing 
the positions of their anodes, as 
shown on Fig. 4. Bend their 
leads to clamp them in position. 
Solder all of these components 
to the circuit board, but do not 
trim the leads at this time. 

Next, insert transistor Q1 and 
bend its leads to clamp it tem- 
porarily. Bend the leads of 
power MOSFET Q2 at right an- 
gles so that the heat sink of its 

LED4 

TO -220 package will lie flat on 
the board when the leads are in- 
serted in the proper holes of the 
board. 

Insert trimmer potentiome- 
ters R27 and R28 and the four 
light- emitting diodes (LED1 to 
LED4) as shown in Fig. 4, but 
do not twist their leads to clamp 
them. Now solder the leads of 
the second group of compo- 
nents inserted. 

Carefully file or trim off about 
one -third of the width of each of 
the four flat terminals of slide 
switch SI uniformly so that they 
can be press fit in the assigned 
holes in the circuit board. In- 
sert the switch in the circuit 
board and solder it. 

Identify the plus ( + ) and ( - ) 

wires of the DC output cable of a 
120 VAC to 12 -volt, 1 ampere, 
DC- regulated adapter, cut off 
the coaxial jack, and trim the 
insulation back on the two 
wires. Insert them from the 
component side of the board in 
the ( + ) and ( - ) positions 
(marked on the foil side of the 
board), and solder them in posi- 
tion. Trim all excess lead 
lengths close to the board. 

Note: The circuit and solenoid 
can be run from a battery pack 
consisting of eight 1.5 -volt C or 49 
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BEND WIRE 

WOOD OR 
-4--- PLASTIC BALL 

W /CENTRAL HOLE 

SPRING WIRE 

WOUND COIL 

DETAIL A 
BALL - SPRING ASSEMBLY 

11/2 . 

ipikCO 

DRILL THRU 3/4" 
3/t6" CLEAR 

SPRING 
HOLES (4) 

MILL RECESS 
(2) SEE TEXT 

DETAIL B 

SECTION VIEW OF 
SOLENOID SHAFT 
ADAPTER BLOCK 

(1/4" THICK PLASTIC) 

3 /16" DEEP 
NOTCH FOR 
SOLENOID 

SHELF 
FOR 

PC BOARD 

DETAIL C 

SOLENOID /PC SUPPORT 
POST (SECTION VIEW) 

(1" THICK HARD WOOD) 

FIG. 5- DETAILS OF MECHANICAL PARTS: ball- spring assembly (Detail A); solenoid 
shaft adapter block (Detail B); solenoid /PCB support post (Detail C). 

D alkaline cells, if you prefer not 
to run it from an adapter. 

Turn on switch Si to apply 
power. All of the LEDs should 
turn on and then go off. Then 
illumination patterns will be es- 
tablished: LEDs 1 and 4 will 
turn on every 4 to 10 seconds 
and continue to repeat that cy- 
cle, and LEDs 2 and 3 will turn 
on every 15 to 25 seconds and 
repeat that cycle. After you have 
verified this, turn off switch Si. 

Place the rotary solenoid with 
its shaft side down and find the 
end of the spring that is coiled 
around the back end of the shaft 
within a slotted enclosure. With 
needle -nose pliers and a small 
screwdriver, pry up the end of 
the spring and re- insert it two 
places to the left (counterclock- 
wise). Releasing the spring ten- 
sion permits the solenoid to be 
operated from a 12 -volt source. 

50 Strip the insulation back 

from the ends of the two sole- 
noid wires, insert them in the 
holes as shown on Fig. 4, and 
solder them temporarily in posi- 
tion to check the drive circuit's 
operation. 

When Si is switched back on, 
the shaft of the solenoid should 
oscillate back and forth over a 
limited angular sector. Check to 
see that a LED lights whenever 
the shaft oscillates. This re- 
sponse verifies that the circuit 
is operating properly. 

Special mechanical parts 
Refer to mechanical detail 

drawing Fig. 5, Detail A. Se- 
curely clamp the 3/4 -inch diame- 
ter wood ball in a vise and 
carefully drill a hole through its 
center with a No. 60 drill bit. 

Clamp the end of an approxi- 
mately 15 -inch length of 0.028 
steel piano wire in a vise and 
wrap the other end of the wire 

PARTS LIST 

All resistors are 1/4-watt, 10 % 
R1, R25- 47,000 ohms 
R2, R7, R12, R12, R19, R20, R21, 

R22, R24 -1000 ohms 
R3, R4, R5, R8, R9, R10. R13, R14, 

R15, R16, R17, R18- 100,000 
ohms 

R6- 180,000 ohms 
R11- 150,000 ohms 
R23 -4.700 ohms 
R26 -2000 ohms 
R27, R28- 25,000 potentiometer, 

slide, PC mount, Slide -Trol 112 or 
equiv. 

Capacitors 
C1 -05- 330µF, 25 VDC, alumi- 

num electrolytic, radial leaded 
Semiconductors 

D1-08-1N914/4148 silicon switch- 
ing diode, 75 PIV 

LED1 -LED4- light- emitting diode, 
red, T -13/4 package 

Q1- 2N2222 silicon transistor, 
Motorola or equiv. 

Q2- IRF9Z20 power MOSFET, N- 
channel, TO -220 package, Inter- 
national Rectifier or equiv. 

IC1- LM324N quad operational 
amplifier, 14 -pin DIP, National 
Semiconductor or equiv. 

Other components: 
SOL1- rotary solenoid, Ledex 

188687 -001 or equivalent. 
S1 -slide switch, SPST, 5A, PC 

mount 
Miscellaneous: Wood or plastic 
base (see text); wood ball, 3/4 

diameter; steel spring wire (0.018 
in.), 15 inches long; solenoid /cir- 
cuit board mounting bracket (see 
text); 120 VAC to 12 VDC, 1 A, 
regulated wall -outlet adapter; 
round or pan head wood screws; 
insulated hookup wire; solder. 

Note: The following options are 
offered by General Science 
and Engineering, P.O. Box 447, 
Rochester, NY 145603, 
716- 338 -7001 

Printed circuit board -$7.50 
Bonker kit including printed 

circuit board, all electronic 
components, rotary solenoid, 
spring wire with coil, and wood 
sphere -$38 

Finished Bonker ready to op- 
erate- $89.00 

Alternative wood bases and 
solenoid mounting posts: 
pine -$9.50; veneer -$12.00; 
oak -$16.00; ceramic insulator 
and oak base-$16.00 

Money order, Visa, or Master 
Card accepted. Add $3.00 S &H. 
New York State residents add 
local county sales tax. 
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BALL & 
SPRING 

(SEE DETAIL 
A, FIG.5) 

SHAFT 
ADAPTER 

(SEE DETAIL 
B, FIG.5) 

SOLENOID 

PC SCREWS (2) 

!ii 

SOLENOID 
MOUNTING 

SCREWS (2) 

SOLENOID/PC 
BOARD SUPPORT 

POST (SEE 
DETAIL C FIG.5) 

CIRCUIT 
BOARD / -1 

POST 

1 MOUNTING 
SCREWS 

(2) 

SUPPORT BASE 
(SIZE OPTIONAL) 

FIG. 6- ASSEMBLY DIAGRAM: The support base can be round or rectangular pro- 
vided it is thick enough and has an area larger than about 30 square inches so it will 
be stable. 

about eight times around a ' /a- 
inch dowel to form a coil spring 
with the aid of pliers. (Expect 
the diameter of the coil to ex- 
pand after releasing tension on 
it.) 

Insert the free end of the 
spring wire in the hole drilled 
through the ball, and then bend 
about 1/4-inch of the end of the 
wire back on itself and push the 
bent end back into the drilled 
hole to assure a secure press fit. 

Note: It is important that the 
ball be fastened securely to the 
wire so that it will not fly off 
when the solenoid is oscillating. 
If you want to paint or spray the 
ball with bright red or yellow 
enamel to make it more conspic- 
uous, this a good time to do it. 

Refer to Fig. 5, Detail B. Cut a 
rectangle measuring 11/2 X 3/4- 

inch from 1/4 -inch thick hard 
plastic and file the edges 
smooth. Drill a 3/16 -inch hole 
through the block 1/2-inch in 

THE BONKER CAN BE BUILT in many 
different configurations with a choice of 
base styles and materials. This one is 
designed to drive cats wild. 

from one end (as shown) so that 
it can be press fit over the rotary 
solenoid shaft. Push the block 
onto the shaft and mark the 
ends of the cross -pin on the sur- 
face of the block. 

Remove the block and cut or 
mill out short slots on both 
sides of the hole so that the 
cross pin and shaft will seat se- 
curely in the block. With a Vie- 

inch diameter bit, drill four 
small holes in the block in a 
square pattern, and set it aside. 

Refer to Fig. 5, Detail C. A 
supporting post that is fastened 
to a base board is suitable for 
mounting both the solenoid 
and the apex of the circuit 
board. The general dimensions 
for a post are shown in the de- 
tail. It is suggested that it be 
made of wood that is hard 
enough so that it will not split 
when drilling the holes in it and 
fastening the base and circuit 
board to it. 

The general outline of the 
post can be changed to suit your 
taste, but it has some critical 
dimensions: the size and spac- 
ing of the drilled and counter- 
sunk holes for mounting the 
solenoid, the spacing between 
the drilled holes for mounting 
the circuit board to the shelf, 
and the width and depth of the 
notch for accepting the end of 
the solenoid. You might want to 
paint or varnish this post before 
assembling it to a base. 

Bonker Assembly 
Refer to the mechanical as- 

sembly drawing Fig. 6. The 
bonker must have a suitable, 
sturdy base. This can be cut 
from wood or plastic in a round 
square, or rectangular shape 
but should be large and heavy 
enough to provide a secure sup- 
port for the solenoid and circuit 
board. (A minimum of 40 
square inches of material that is 
at least 3/4 -inch thick is recom- 
mended.) Again, you might 
want to paint or varnish the 
base before proceeding. 

Drill and countersink two 
holes near the edge of the base 
with the same spacing as the 
matching holes in the base of 
the support post (Detail C, Fig. 
5). Fasten the post to the base 

(Continued on page 60) 51 
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special project 

READERS: TELL US 
WHAT YOU THINK ABOUT THIS ISSUE 

Are you interested in 
helping us make this 
magazine as good for you as 
it can be? Then be one of the 
first to join the 1994 
Electronics Now Reader 
Council. Twice a year you'll 
be asked to complete a 
detailed questionnaire. It will 
tell us about the things in this 
magazine that are important 
to you and give us the 
information we need to make 
this your best possible 
reading. 

If you would like to be 
considered for this special 
Electronics Now project, take 
a few minutes to answer the 
questions on this page and 
return it to us. 

While we cannot accept 
everyone, we will randomly 
select our participants, giving 
each one of you an equal 
chance of being selected. 

Please mail the completed 
questionnaire no later than 
November 30, 1994, to: 

Total Recall Research Group 
Box 4079 

Farmingdale, NY 11735 -9622 

8 
Thank you, and I am 

L11 

looking forward to hearing 
from you! 

Larry Steckler, 
52 Editor -in -Chief 

1. Where did you get this 
magazine? 
Subscription Newsstand 

2. Are you: 
Male Female 

3. How old are you: 
I am years old 

4a. Highest education achieved? 
Attended technical school 
Graduated technical school 
Attended College 

Graduated College 
Earned PhD 

4b. Do you 
Hold FCC license 
Hold other license, Certif. 

5. What is your total household 
income? 
Total household income, before 
taxes is $ 

6. Name the article in this issue 
that you liked the best. 

7. Name the article in this issue 
that you liked the least. 

8. Name the department or 
regular column in this issue 
that you liked the best. 

8a. Name the department or 
regular column in this issue 
that you liked the least. 

9. Do you earn your living 
working in the electronics 
industry? 
Yes No 

10. If you were the editor, would 
you make the articles: 
More complex 
Simpler 

Longer 
Shorter 

More build it 

Less build it 

More how to 
Less how to 

11. What articles would you 
publish? 

E 

E 

12. What new columns would you 
add? 

13. What else would you change? 
Use a separate sheet for your 
comments. Please give as 
much detail as possible. 

Name 

Address 

City 

State, Zip 
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5 

Pinga Friend into 

Electronics 
NOW. 

and Saue $26.03* 
This Christmas give an electrifying gift ... plug a friend into 
Electronics Now and brighten the whole new year! Whether 
electronics is your friend's livelihood or hobby, your gift will 
illuminate the whole spectrum of electronics throughout the 
coming year and provide a monthly reminder of your 
friendship. 

Electronics Now will keep your friend 
informed and up- to-date with new ideas and 
innovations in all areas of electronics 
technology ... computers, video, radio, 
stereo, solid state devices, satellite TV, 
industrial and medical electronics, 
communications, robotics, and much, 
much more. 

Well provide great plans and printed circuit 
patterns for great electronic projects. In 
just the last year, Electronics Now has 
presented amateur TV equipment, 
computer peripherals, microcontroller 
programmers, test equipment, audio 
amplifiers, telephone projects, relay 
circuits and much more. 

PLUS ... equipment troubleshooting 
techniques ... circuit design ... reports on 
new technology and products ... equipment 
test reports ... in -depth coverage on 
computers, video, audio, vintage radio ... 

and lots more exciting features and articles. 

SAVE $26.03* ... OR EVEN $52.06* ... For 
each gift of Electronics Now you give this 
Christmas, you save a full $26.03* off the 
newsstand price. And as a gift donor, you're 
entitled to start or extend your own 
subscription at the same Special Holiday 
Gift Rate -you save an additional $26.03 *! 

No need to send money ... if you prefer, 
we'll hold the bill till January, 1995. 
But you must rush the attached 
Gift Certificate to us to allow time 
to process your order and send a 
handsome gift announcement card, signed 
with your name, in time for Christmas. 

So do it now ... take just a moment to fill in 
the names of a friend or two and mail the 
Gift Certificate to us in its attached, 
postage -paid reply envelope. That's all it 
takes to plug your friends into a whole year 
of exciting projects and new ideas in 
Electronics Now! 

\%m 

*Basic sub rate - 1 yr/$19.97 2 yrs/$38.97 l 
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Here's an easy way 
to test transformer 
windings, coils, 
chokes, and motors - 
almost any device 
containing a winding. 

JUD WILLIAMS, CET 

SIMPLE TEST FOR TRANSFORMERS 
ONE COMPONENT THAT PRESENTS 
perplexing troubleshooting 
problems is the ordinary power 
transformer. It is particularly 
difficult to tell if the windings 
are short -circuited because 
ohmmeter readouts are rather 
ambiguous when measuring re- 
sistance values less than 1 ohm. 
When I first started to repair 
power supplies, I got the idea of 
bucking an ordinary 6.8 -volt fil- 
ament transformer against the 
winding of a suspect trans- 
former. ( 1Yansformers calledfil- 
ament transformer were used 
to power the heating elements 
of vacuum receiving tubes 
known as filaments. These 

transformers are still widely 
available.) 

I found that when I connected 
the 6.8 -volt secondary of the 
transformer across (or parallel 
to) the winding of a transformer 
under test, the output voltage 
was approximately the same as 
the open- circuit voltage of the 
unloaded filament transformer. 
If the suspect transformer had a 
short -circuited winding in it, 
the voltage would drop to 50% 
or more. Thus, by placing an AC 
voltmeter across the winding, I 

could identify a defective trans- 
former with no trouble. Figure 1 

shows my test setup. 
I found that a continuity 

120 -VOLT 
PRIMARY 

0 
6.8 -VOLT 

SECONDARY 

FILAMENT 
TRANSFORMER 

I 

AC 
VOLTMETER 

4 6 
\ \ DIP 

o --- 
ì 

AC VOLTS 

o 

SHORTED WINDING IS INDICATED 
BY DIP IN THE AC VOLTAGE READING. 

UNKNOWN 
AC INDUCTIVE 

DEVICE 

FIG. 1 -THIS SIMPLE TEST SETUP makes the testing of any kind of coil or winding 
54 easy. 

check with an ohmmeter is also 
necessary to ensure that the 
winding is not open. When 
making a continuity test with 
an ohmmeter, I looked for a very 
low resistance reading, and 
made sure that the meter was 
set to its lowest range. 'nuns- 
former winding resistance is 
typically several ohms, depend- 
ing on the number of turns in 
the winding. This value de- 
pends on the length of wire in 
the winding, its diameter, and 
its DC resistance. 

Why does this work? An AC 
inductive impedance is parallel 
to an unknown reactive element 
such as a coil or winding. Be- 
cause the secondary winding of 
the filament transformer has a 
relatively low impedance, it 
should, in most cases, be in par- 
allel with a higher impedance, 
so the filament transformer will 
not be loaded down. If the trans- 
former being tested has shorted 
windings, the impedance will 
usually be less than the filament 
transformer impedance. This 
will result in a lower- than -nor- 
mal voltage reading. 

This test will work for power 
transformers, as well as relay 
coils, solenoid coils, chokes, fer- 
roresonant transformers, AC 
adapters, inverter transfor- 
mers, electric motors, and fans. 
Almost any product containing 
a winding can be tested. s2 

www.americanradiohistory.com

www.americanradiohistory.com


ENVIRONMENTAL 

SEMICONDUCTOR 

TESTING 
Learn about the testing performed on 
semiconductor devices to ensure that 
they work as intended under 
environmental stresses. 

TJ BYERS 

A SEMICONDUCTOR DEVICE CAN 
function perfectly under op- 
timum conditions at room tem- 
perature, sea -level air pressure, 
and low relative humidity but 
fail when operated in a hostile 
environment, which can pres- 
ent any combination of phys- 
ical, chemical and electrical 
challenges. Physically hostile 
environments exhibit extremes 
of temperature, air pressure, ac- 
celeration, humidity, and radia- 
tion. Chemically hostile en- 
vironments include exposure to 
salt spray, biological fluids, nox- 
ious atmospheres, dirt, and 
chemically active fluids and 
gases. Electrically hostile en- 
vironments include destruc- 
tively high voltages and mag- 
netic fields as well as AC, DC, 
and transient interference over 
the whole spectrum. 

Semiconductor device man- 
ufacturers can go a long way in 
protecting their products from 
hostile environments by pack- 
aging them in hermetically 
sealed cans or ceramic pack- 
ages. There is a choice of ce- 
ramic DIP (CERDIP) hermetic 
packages and even more expen- 
sive solder -sealed (side- brazed) 
ceramic packages. But this pre- 
mium- priced packaging in- 
creases the number of manufac- 
turing steps required and raises 
the unit price of the device. 

Military and aerospace stan- 
dards have long specified metal 
or ceramic device packaging be- 
cause it is known that these 
products will be exposed to 
greater stresses than compara- 
ble consumer or commercial de- 
vices. This applies to diodes, 
transistors, and thyristors as 
well as logic, memory and mi- 
croprocessors. In certain in- 
stances, semiconductor device 
failure could result in loss of life 
in applications such as life sup- 
port equipment, emergency ra- 
dios, navigation equipment. 
and weapons control systems. 

Therefore, reliability has been 
more important than unit price 
in these applications, and de- 
vices intended for those pur- 
poses are still more rigorously 
tested and they receive tests not 
specified for other devices. ss 
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However, as a result of im- 
provements in manufacturing 
techniques, and favorable in- 
dications from years of accumu- 
lated reliability data, plastic 
packaged devices are now per- 
forming satisfactorily in ap- 
plications previously reserved 
for metal and ceramic -packaged 
devices. The Department of De- 
fense is trying to reduce the cost 
of electronics without compro- 
mising reliability by turning to 
the documented internal prac- 
tices of semiconductor man- 
ufacturers for many non -crit- 
ical applications. 

For years U.S. military con- 
tracts for electronics equipment 
of all kinds routinely called for 
military-spec-semiconductors, 
regardless of end -use -- combat 
aircraft, ships, or vehicles as 
well non -combat activities in 
military bases and depots. How- 
ever, the NATO -pact countries 
have generally been more relax- 
ed on this issue when procuring 
military electronics. 

Today, however, the DOD is 
accepting more commercial 
equipment for base and depot 
activities such as telecom- 
munications, electronic test 
and checkout, and data pro- 
cessing. Commercial equip- 
ment such as radios, radar and 
navigational equipment is pur- 

chased for non -combat aircraft, 
ships and vehicles. While that 
equipment might have more 
rugged, military-style packag- 
ing and be subjected to relaxed 
environmental tests, the semi- 
conductors will be commercial 
products. 

Nevertheless, when you buy 
any semiconductor device these 
days, you are purchasing a sur- 
vivor -only the fittest have 
made it out of the factory. The 
device might represent only a 
fraction of its mates that were 
grown on the same wafer. Re- 
gardless of its intended end use, 
only the healthy products have 
made it out of the factory door. 

If you are an electronics hob- 
byist or design and build cir- 
cuits intended to work only 
under controlled environmental 
(indoor) conditions, you might 
not be concerned with environ- 
mental testing. However, if you 
have responsibilities for the de- 
sign, manufacture, maintai- 
nance, or specification of mili- 
tary and aerospace electronics, 
you are probably familiar with 
MIL -STD -883, the Military 
Standard Test Methods and Pro- 
cedures for Microelectronics. 

The "Bible" for all semicon- 
ductor device testing, MIL - 
STD -883 includes 18 different 
environmental tests. Table 1 

FAILURE RATE COMPARISO 

INFANT 
MORTALITY 

PERIOD 

NORMAL 
LIFE 

0-20 WEEKS 10-20 YEARS 

N 

WEAROUT 
PERIOD 

TIME 

Fig. 1- BATHTUB HAZARD RATE CURVE for failure rate comparison in reliability 
56 testing of semiconductor devices 

lists the environmental tests by 
method number, and Table 2 
lists method numbers for me- 
chanical tests. 

Not every semiconductor de- 
vice manufactured is 100 % 
tested because its cost would be 
prohibitive. A sampling of parts 
"stands in" for its mates; that 
lot shares the fate of the sam- 
ples. There is no reason to be- 
lieve that 100 % testing would 
yield products that are more re- 
liable than those screened by 
statistical quality control. 

Preliminary electrical tests 
are performed on special test 
circuits designed into the wafer. 
A failure to pass these built -in 
tests could lead to the rejection 
of the complete wafer con- 
taining hundreds of active dis- 
crete or integrated devices. 

Dies or chips that will become 
military -qualified parts are 
sorted from those that will be- 
come commercial parts at the 
wafer level. Both classes can be 
further sorted by performance 
characteristics (such as speed 
in memories). The slowest de- 
vices in any lot sell for less than 
the fastest devices. 

TABLE 1 

MIL -STD -883 ENVIRONMENTAL 
TESTS FOR SEMICONDUCTORS 

Method 
Number Test Name 
1001 Barometric pressure 

(altitude operation) 
1002 Immersion 
1003 Insulation resistance 
1004 Moisture resistance 
1005 Steady state life 
1006 Intermittent life 

1007 Accelerated life 

1008 High- temperature 
storage 

1 009 Salt atmosphere 
(corrosion) 

1010 Temperature cycling 
1011 Thermal shock 
1012 Thermal characteristics 
1013 Dew point 
1014 Seal 
1015 Burn -in test 
1016 Life /reliability 

charaterization tests 
1017 Neutron irradiation 
1018 Internal water -vapor 

content 
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Dies or chips packaged in 
plastic are not be subjected to 
the same environmental 
stresses (particularly tempera- 
ture extremes) as those pack- 
aged in hermetically sealed 
metal cans or ceramic pack- 
ages. Regardless of the device's 
eventual application or packag- 
ing, its electrical parameters are 
measured and recorded for ref- 
erence before it is subjected to 
the rigors of environmental 
testing. 

At the completion of the en- 
vironmental testing steps, the 
electrical parameters are mea- 
sured again, and any changes 
in characteristics are noted. 
That data determines whether 
the device is acceptable for sale 
in any category or must be re- 
jected as a failure. 

Classes of environmental tests 
The environmental tests 

given to any device depend on 
its type and application. Most of 
the world's semiconductor 
manufacturers subject their 
products to tests based directly 
or indirectly on the methods 
specified in MIL -STD -883. Sem- 
iconductor devices procured by 
the Department of Defense 
must be tested in accordance 
with those provisions, but com- 
mercial /consumer products 
might be given tests that are re- 
laxed versions of those tests. 

Many people assume that the 
military standard tests for semi- 
conductors are prepared by 
Pentagon bureaucrats and im- 
posed upon the semiconductor 
manufacturers. But they are ac- 
tually the result of a joint efforts 
between the Department of De- 
fense and the manufacturers 
who have an opportunity to ex- 
press their views on what is fea- 
sible and wht is not. 

The military standards are 
the result of considerable in- 
vestment of time and money 
over many years by all partici- 
pants. Those standards and 
specifications were far more im- 
portant years ago when the 
DOD was the largest semicon- 
ductor customer. However, the 
standards have survived the 
massive shift in customer base 
from defense to commercial 
over the past 20 years, due more 

AMBIENT TEMPERATURES inside a chamber at Motorola Semiconductor typically 
range from -65 °C to 150 °C. 

to the rapid growth in the com- 
mercial spending rather than a 
decline in defense spending. 

As Table 1 shows, the range of 
environmental and mechanical 
tests based on MIL -STD -883 is 
wide and varied. Most testing is 
done on a sampled basis. Some 
tests are so potentially destruc- 
tive that even if the device 
passed, it might be fatally weak- 
ened by the test. 

It is common industry prac- 
tice to select a random sample of 
devices from a larger lot, usually 
from about seven to a hundred, 
for testing. These devices are 
then divided into groups of one 
device or more, and each group 
is subjected to a different test 
routine. At the end of the test 
program, the parts are evalu- 
ated for performance. From 
these results, the general health 
of the untested devices in the lot 
is determined by statistical 
analysis. 

Chambers of horrors 
Most environmental tests 

take place in chambers that are 
capable of testing semiconduc- 
tors under environmental con- 
ditions that exceed those that 
would normally be encounterd 
in the laboratory. 'Ièmperature, 
humidity, and air pressure, for 

example, can be cycled over 
wide limits and controlled with- 
in chambers. 

Most test chambers are de- 
signed for a specific test such as 
temperature or pressure cyc- 
ling. A temperature chamber 
with a humidifier permits the 
simulation of tropical condi- 
tions, and one with a salt mist 
injector can reproduce condi- 
tions on or near the ocean. A 
pressure chamber permits the 
simulation of air pressures 
many times normal that would 
be encountered in the depths of 
sea as well as those near zero to 
simulate outer space. 

Thermal stress 
Thermal stress is the most 

damaging environmental influ- 
ence on semiconductor devices. 
Extremes in operating and am- 
bient storage temperatures 
place more strain on an elec- 
tronic component than all of the 
other environmental factors 
combined. 

Thermal stress testing is clas- 
sified into three basic catego- 
ries: high- temperature storage. 
temperature cycling, and ther- 
mal shock. Within each catego- 
ry there are subsets of test 
conditions that can be tailored 
for different kinds of devices. 57 
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High- temperature storage 
The high- temperature stor- 

age test (stabilization bake) 
(Method 1008) tests the effect of 
elevated temperature on a semi- 
conductor device with no power 
applied. A temperature-con - 
trolled oven is the only equip- 
ment required to perform this 
test. The parts to be tested are 
placed in the chamber, and the 
temperature is increased to the 
required storage temperature. 

The actual storage tempera- 
ture depends on the intended 
application of the part being 
tested. Temperatures range 
from 75 °C to 400 °C (167 °F to 
752 °F). Military and aerospace 
devices are, as you might ex- 
pect, tested at higher tempera- 
tures than their commercial 
counterparts. Devices with 
plastic packages are generally 
tested at 150 °C (302 °F). 

The samples are kept at the 
storage temperature for a spec- 
ified time period that can range 
from 24 to 1000 hours. The 
parts are then removed from the 
chamber, allowed to cool to 
room temperature, and tested 
for electrical performance. 

Some form of high- tempera- 
ture storage is frequently im- 

posed as preconditioning treat- 
ment for other tests. Solvents 
left over from plastic injection 
molding and subsequent clean- 
ing can cause erratic perfor- 
mance. Even brief high- temper - 
ature cycling can drive off those 
contaminants, stabilizing the 
device parameters. 

Temperature cycling 
Temperature cycling (Method 

1010) also tests the ability of a 
component to withstand alter- 
nate exposure to extremes of 
heat and cold. Devices intended 
for automotive applications, for 
example, must survive repeated 
cycles of high and low tempera- 
ture extremes. 

Any permanent changes in a 
semiconductor device's operat- 
ing characteristics caused by 
temperature cycling are usually 
the result of mechanical strains 
set up between materials. This 
damage can take many forms: 
cracking and crazing of the 
molding compounds, opened 
seams and seals, insulation 
failure, and the separation of 
the lead wires from the semi- 
conductor die or chip. 

lèmperature cycling is done 
in a chamber or oven whose 

A 
BURN -IN CHAMBER at Motorola Semiconductor exposes test devices to thermal 

58 stress under power. 

temperature can be cycled and 
controlled between specified 
temperature extremes. Alter- 
natively, the test can be per- 
formed in two separate cham- 
bers: one to obtain the high 
temperature and the other to 
obtain the low temperature. 

For military- qualified devices, 
these extremes are typically 
- 65 °C to 150deC, ( -85 °F to 
302 °F) air -to -air for 10 cycles. 
For commercial /consumer (in- 
cluding automotive) devices, 
they are typically 0 °C to 100 °C 
(32 °F to 212 °F. Forced air circu- 
lated within the chamber mini- 
mizes the thermal layering 
within chambers that could in- 
validate the results. 

In the standard procedure, 
the devices to be tested are put 
in the cold chamber first and 
allowed to stabilize for a mini- 
mum of 15 minutes. Then they 
are transferred to the hot cham- 
ber for 15 minutes. Together, 
these exposures make up one 
temperature cycle, and ten cy- 
cles are required. No more than 
a five minutes delay at room 
temperature (25 °C) is permitted 
between the time the parts are 
transitioned from one extreme 
to the other. 

Thermal shock 
Thermal shock (Method 1011) 

is the most demanding thermal 
stress test. It is a more severe 
version of temperature cycling. 
A liquid replaces the air as the 
heat transfer medium for tem- 
perature cycling in this test. Be- 
cause a liquid transfers heat 
more efficiently than a gas (air), 
the internal temperature of the 
device being tested is changed 
more rapidly. 

A temperature -controlled 
bath containing a liquid, typ- 
ically water, suitable for heat 
transfer over the specified range 
is required for this test. The 
temperature limits for thermal 
shock are often the same as 
those for temperature cycling. 

Chlorofluorocarbon (CFC) 
compounds (e.g., Freon) have 
been used for mil spec testing, 
but substitutes maybe required 
because of possible damage to 
the ozone layer caused by the 
release of those compounds to 
atmosphere. 
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Unlike temperature cycling, a 
thermal shock cycle begins with 
the immersion of the sample in 
the heated liquid. After five min - 
utes at that temperature, the 
component is quickly trans- 
ferred to the cold solution. Then 
after another five minutes at low 
temperature, the cycle is com- 
plete and another cycle is start- 
ed immediately. Fifteen com- 
plete cycles are required to 
complete the test, and the time 
taken to transfer the part from 
the hot to the cold bath must 
not exceed 10 seconds. 

Moisture resistance 
The moisture resistance test 

(Method 1004) is similar to the 
thermal shock test (Method 
1011). It is performed to evaluate 
the ability of a device to with- 
stand the deteriorative effects of 
high humidity and heat. The 
damage caused by moisture in- 
cludes absorption of moisture 
by insulating materials, surface 
wetting, and metal corrosion. 

This test is performed in a 
temperature -controlled cham- 
ber with a humidifier capable of 
creating relative humidity con- 
ditions of 85 % or more. Prior to 
the test, a bias voltage equal to 
the maximum operating voltage 
of the device is applied between 
its power terminals. 

A reverse bias voltage equal to 
their breakdown voltages is ap- 
plied to diodes, transistors, and 
thyristors, and a voltage equal 
to the normal supply voltage is 
applied to digital and analog in- 
tegrated circuits. 

Salt atmosphere 
The salt atmosphere (corro- 

sion) or salt spray test (Method 
1009) determine the device's re- 
sistance to the ingress of salt 
solution and to corrosion on ex- 
posed and interior surfaces. 
More rigorous than the 
moisture resistance test, it sim- 
ulates conditions found at the 
shore or aboard a ship at sea. 

The devices to be tested are 
suspended for 24 hours in a 
mist of 20% sodium chloride so- 
lution at 35 °C so that liquid 
cannot collect on them. Air flow 
within the chamber is adjusted 
so that salt deposits accumulate 
at the rate of 10,000 to 50,000 

POST BURN -IN TEST and evaluation with 

milligrams per square meter per 
day. 

At the conclusion of the test, 
the samples are rinsed in warm 
water and gently scrubbed to re- 
move salt deposits. The devices 
are then given a visual examina- 
tion under a magnifying lens for 
signs of deteriorization such as 
lead metal corrosion or surface 
contamination. 

Hazard rate curve 
High infant mortality has 

been an ongoing problem for 
the semiconductor industry 
since the early days of tran- 
sistors. A device might pass all 
of its electrical, environmental 
and mechanical tests and for 
various reasons fail after hours 
or days of service. 

Theory and experience have 
shown that the failure rate for 
semiconductor devices nor- 
mally follows a predictable 
curve -the famous bathtub 
hazard rate curve (see Fig.1). 
This curve is normally split into 
three regions for reliability anal- 
ysis: 
1. Infant mortality period is a 
region of high early life failures 
normally related to manufactur- 
ing defects. 
2. Normal life is a region of rela- 

automated test equipment. 

tively stable performance repre- 
senting the useful life of the 
device. A low level of random 
failures can occur in this region 
of the curve. 
3. Wearout period is the region 
following normal life where 
failure rate will increase rapidly 
due to wear out. 

The infant mortality period is 
typically a few weeks while sta- 
ble or normal life could be 20 
years or more. Most semicon- 
ductor circuits will have been 
replaced with new designs and 
technologies before the wearout 
period is reached. 

Many reasons have been ad- 
vanced to account for infant 
mortality. Typical reasons ad- 
vanced include materials and 
assembly defects, marginal de- 
sign of the device, or faulty set- 
ting of test guardbands. Many 
of these failures can be detected 
during the manufacturer's 
quality testing process. 

However, device mortality 
after it has been operating for 
weeks in a circuit is generally 
caused by deviations in the 
manufacturing process or the 
inadvertent application of over - 
voltages. These failures cost the 
industry millions of dollars in 
lost production and reflect 59 
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poorly on the manufacturer, 
who must bear the burden of 
replacements. 

Static bum-in 
There is ample evidence that 

infant mortality can be reduced 
to less than 1% with a test pro- 
cedure called burn -in (Method 
1015). The device is placed in an 
chamber that stresses both the 
device's electrical and thermal 
limits. Only those components 
that survive this ordeal live to 
become useful products. 

Burn-in is performed on the 
test device at a minimum am- 
bient temperature of 125 °C 
(257 °F) with power applied. For 
military compliant products, a 
100 % test is iven for 160 
hours. However, for commercial 
products the duration of that 
test might only be 16 hours -if 
it is done at all. The high am- 
bient temperature is main- 
tained during burn-in by ther- 
mostatic control of the cham- 
ber. A means is provided for 
transmitting power to the de- 
vices inside the chamber. 

The power simulates elec- 
trical and signal conditions that 
the device is expected to experi- 
ence in normal operation. Five 
methods for applying the power 
are in common use. The first 
three methods, known as static 
burn -in, call for the application 
of DC power only. 

Dynamic bum -in 
Dynamic burn -in is specified 

when simple steady -state test 
conditions are insufficient to 
guarantee the reliability of the 
device for critical applications, 
such as those that would be en- 
countered in spacecraft. In this 
test, AC signals are applied to 
the inputs of the device under 
test to simulate actual circuit 
operating conditions. 

After burn-in, all sample de- 
vices receive a 100% functional 
screening at 100° C. Because 
failures among burned -in de- 
vices can be catastrophic, a con- 
tinuity check is usually given to 
the parts before testing to pre- 
vent short -circuited devices 
from damaging the test circuit. 

Mechanical tests 
60 The MIL -STD 883 includes 

ELECTRICAL TESTS are made on a semiconductor device wafer to eliminate faulty 
units prior to environmental testing. 

the mechanical tests listed in 
Table 2. These include methods 
for testing constant accelera- 
tion, mechanical shock, and 
vibration fatigue, noise, and 
variable frequency. A constant 
acceleration test might require 
that the device be subjected to 
30 kg for 1 minute on each axis 
to test the internal connections 
of the device. 

TABLE 2 
MIL -STD -883 MECHANICAL TESTS 

FOR SEMICONDUCTORS 

Method 
Number 
2001 
2002 
2005 
2006 
2007 

Test Name 
Constant acceleration 
Mechanical shock 
Vibration fatigue 
Vibration noise 
Vibration, variable 

frequency 
2013 Radiography 
2020 Particle impact noise 

detection test 

Other tests 
The procedure for obtaining 

qualification for a semiconduc- 
tor device in compliance with 
MIL -M -38510 is costly and time 
consuming. When complete, a 
so- called JAN (Joint Army Navy) 
"slash sheet" is issued by the 
Defense Electronics Supply 
Center (DESC). There are two 
product assurance classes 
available for M38510 products 
(Class S and B). The IC man- 
ufacturers qualified to supply 
product to a particular M38510 
slash sheet are identified in the 
Qualified Products List (QPL) is- 
sued by DESC. 

However, if a military/aero- 
space contractor wishes to use a 
part that does not have a JAN 
slash sheet, the product can be 
processed to MIL - STD -883, 
Class B, Method 5004, and it 
will be electrically tested 100% 
to the manufacturer's data 
sheets. These products are 
identified by the /883 suffix on 
the part number. 

Continued on page 89 
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BRENT C. TURNER 

NICOLA TESLA'S COIL IS ALIVE AND 
well today, living in school labs 
and hobbyist's workshops as a 
tool for learning and experi- 
mentation. The classical air - 
core transformer with a spark 
gap and capacitor produces a 
high voltage at high frequen- 
cies. However, new designs of 
that concept based on solid - 
state components and improved 
transformers make the con- 
struction of a Tèsla coil easier 
and safer. 

When Tèsla devised his coil, 
the spark gap oscillator was the 
only practical method for gener- 
ating the necessary radio fre- 
quency current across a trans- 
former primary that would 
result in high- voltage at the sec- 
ondary winding. However, the 
drawback of the classical Tesla 
coil is the ability of its high -volt- 
age transformer to impart a life - 
threatening electrical shock to 
anyone experimenting with it. 

Fortunately, high -voltage 
power transistors designed and 
built to meet the demand from 
switchmode power supply man- 
ufacturers are now readily avail- 
able. Some power MOSFETs are 
capable of switching up to 1500 
volts safely. Moreover, the task of 
building a suitable transformer 
has been simplified with the de- 
velopment of ferrite core materi- 
als that permit transformers to 
be made smaller and lighter and 
confine their magnetic fields. 

How the Tesla coil works 
The voltage output of a classi- 

cal Tèsla coil's secondary, a se- 
ries- resonant circuit, is pro- 
duced by oscillations in the 

BUILD A 
SOLID STATE 
TESLA COIL 

Build a solid -state version 
of Tesla's famous coil. It is easier 

to build and safer to operate. 
secondary winding, as shown 
in Fig. 1. The Q or figure of merit 
for a resonant circuit and the 
applied frequency determine 
the voltage developed across the 
inductor. 

If a voltage generated at the 
resonant frequency of the Tesla 
coil is coupled to its secondary, a 

PRIMARY 
TRANSFORMER 

RFC SPARK 

SECONDARY 
120 

VAC 

0 0 7 -15 
E KILOVOLTS 

1 

aaa 

4Qr 

PRIMARY - 
CAPACITOR 

GAP 

PRIMARY 

RFC 

FIG.1 -IN A TESLA COIL, the voltage is produced by resonant oscillations created in a 
secondary winding. 

high voltage will be produced. In 
the classical Tesla coil, the pri- 
mary side of the transformer is 
fed by a spark -gap oscillator. 
The capacitor and primary in- 
ductance determine its operat- 
ing frequency. An electromag- 
netic field from the primary 
winding couples the energy into 
the secondary system. 

This original design works 
well, but it is inefficient; only a 
fraction of the primary wind- 
ing's magnetic field is effective 
in inducing energy into the sec- 
ondary. This inefficiency is 
caused, in part, by the expan- 
sion of the primary magnetic 
field. It was seen that if this field 
could be confined to a smaller 
volume, the system would be 
more efficient. 

Ferrite transformer core ma- 
terials make it possible to con- 
fine magnetic fields. Various 61 
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powdered compositions of fer- 
ric oxide and other metals such 
as nickel or cobalt are com- 
pressed and sintered to form 
solid cores. Their high resis- 
tance makes eddy current 
losses very low at high frequen- 
cies, and coupling efficiency is 
improved. 

The operating principle of the 
primary system in the solid - 
state coil design discussed in 
this article differs from the 
principle of the classical spark - 
gap design. If a spike of energy 
is applied, the coil responds 
with an oscillating burst that 
decays with time, analogous to 
the ringing of a bell when struck 
by the clapper. 

If there is no instant damping 
of the ringing, it will occur at 
the natural resonant frequency 
of the coil. A higher voltage out- 
put will be produced by a phe- 
nomenon known as Q factor 
multiplication. 

The solid -state Tesla coil in- 
cludes a stock, off -the -shelf, 
high- frequency pulse trans- 
former. It is essentially the same 
as the transformer that you will 
find in the high -voltage genera- 
tion circuit of a standard televi- 
sion set. 

R5 
1800 

OUT 

The coil circuit 
Refer to Fig. 2. The lèsla cir- 

cuit consists of a pulse gener- 
ator, a driver circuit, and a high - 
voltage transformer. The pulse 
generator, a 555 timer (ICI), is 
organized to run in its astable 
mode to generate a continuous 
pulse train. Resistors R1 and R2 
determine the time duration 
that the output at pin 3 is off, 
while R3 and R4 along with R1 
and R2 determine the on time. 
Inductor Ll and regulator IC2 
provide a clean, stable power 
source for the timer. 

ZYansistor Ql acts as a buffer, 
effectively isolating IC1 from the 
highly capacitive load present 
on the gate of Q3. Resistor R6 
determines the rise time based 
on the time constant developed 
by R6 and the inherent gate ca- 
pacitance of Q3. Resistor R8 
limits current so that excessive 
current will not damage Ti's pri- 
mary winding. Capacitor C5 ab- 
sorbs some of the back EMF 
generated in Tl's primary. An- 
other function of C5 is to pro- 
vide an extra kick to drive Q3 to 
an on state. 

The pulse waveform from ICI 
is applied to Ql, which provides 
the high current necessary to 

L1 
+12-18VDC 

100µH 

C4 
0.01 µF 
1200V 

BLACK 

f DOT 

ORANGE 
DOT 

I 

FIG. 2 -THE SOLID -STATE TESLA CIRCUIT consists of a pulse generator, a driver 
circuit, and a high -voltage transformer. The 555 timer (IC1) runs in its astable mode, 

62 producing a continuous pulse train. 

PARTS LIST 

All resistors are 1 /4-watt, 5 %, un- 
less noted. 

R1 -7500 ohms 
R2- 10,000 ohms, potentiometer 
R3, R6, R9-10 ohms 
R4 -5000 ohms, potentiometer 
R5-180 ohms 
R7 -180 ohms 
R8-150 ohms, 1/2-watt 
R10-1 ohm, 5 watts 
Capacitors 
C1 -220 µF, 25 volts, electrolytic 
C2- 0.0047 µF, 50 volts, Polyester 
C3-0.05 µF, 50 volts, Polyester 
C4-0.01 µF, 1200 volts, Polyester 
Semiconductors 
IC1 -NE555 timer 
IC2- LM7809, +9 -volt regulator 
01, Q2- 2N2222 NPN transistor 
Q3- SSM5N55 FET transistor 

(Samsung or equivalent) 
Other components 
L1 -100 µH choke (Radio Shack 

No. 273 -102 or equivalent) 
T1- Flyback transformer (Penn - 

Tran No. 1- 017 -5372 -or equiv- 
alent, provided that the high-volt- 
age rectifier is not embedded 
within the transformer) 

Miscellaneous: Heatsink for 03, 
eight -pin socket for IC1, wire, 
high -voltage wire, perforated con- 
struction board. 

offset the high capacitance of 
Q3. When Q3 starts to conduct, 
current flows through TI's pri- 
mary, building a magnetic field 
in the core. After a short time 
interval, the core saturates, pre- 
venting any further generation 
of magnetic flux. Prior to this, 
Q3 is switched off, causing the 
magnetic field to collapse and 
producing a sharp voltage spike 
in both windings. 

Capacitor C5 partially ab- 
sorbs the primary EMF, reduc- 
ing the stress on Q3. The spike 
produced in the secondary cre- 
ates a ringing oscillation. When 
this oscillation begins to decay, 
Q3 is once again switched into 
its on state. This dumps the en- 
ergy stored in C5, and builds 
the magnetic field in Tl. If the 
timing of both the on and off 
states of the pulse train are ad- 
justed correctly, the secondary 
of Tl produces a nearly con- 
stant, high- frequency, high - 
voltage current. 

(Continued on page 68) 
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RAY MARSTON 

THIS IS THE THIRD ARTICLE IN A SE- 
ries on phase -locked loop and 
related circuits. It focuses on 
the monolithic NE565 phase - 
locked loop and the NE566 
function generator, both prime 
sourced by Philips (Signetics) 
but alternate sourced by at least 
four other multinational sup- 
pliers. The electrical charac- 
teristics of these two PLL ICs are 
described, and their block di- 
agrams are presented. Circuit 
schematics based on these de- 
vices are included for learning 
and experimentation. 

The last two articles in this 
series explained the basic oper- 
ating principles of the phase - 
locked loop and examined ap- 
plications for the popular 
CD4046B PLL IC. 

The NE565 PLL IC 
The NE565 is a general pur- 

pose monolithic PLL used in cir- 
cuits for frequency -shift keying 
(FSK), telemetry receivers, tone 

and FM discrimi- 
nators, to mention just a few. 
Figure 1 shows the principal 
functional blocks of the NE565: 
phase detector (comparator). 
amplifier, stable voltage control 
oscillator (VCO), and low -pass 
filter. The self -contained adapt- 
able filter and demodulator 
cover a frequency range of 0.001 
Hz to 500 kHz. 

The center frequency of the 
NE565 is determined by the 
free -running frequency of the 

Learn more about designing with 
phase- locked loop circuits in this 

continuation of last month's article 
VCO. This frequency can be ad- 
justed externally with a resistor 
or capacitor. The low -pass filter, 
which determines the capture 
characteristics of the loop, is 

INPUT O 
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io C2 
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vcO 

LOW PASS FILTER ^ 
AMPLIFIER 
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"*--AA/\ 
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-v 
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O DEMOD. OUTPUT 

6 
O REF. OUTPUT 

FIG. 1 -BLOCK DIAGRAM OF THE NE565 phase -locked loop IC. 

formed by an internal resistor 
and an external capacitor. Fig- 
ure 2 is the pinout diagram of 
the most popular plastic, 14 -pin 
DIP package for the NE565. 

The NE565 is not as versatile 
as the CD4046B because the 
voltage control input pin of its 
VCO section is permanently 
tied to the amplifier output 
through the internal 3.6 -kil- 
ohm filter resistor (see Fig. 1). As 
a result, its VCO can't function 
separately from the rest of the 
device. While the NE565 works 
well in many of the same ap- 
plications as the CD4046B, un- 
like that PLL device, it is not 
recommended as a general -pur- 
pose signal generator. 

Figure 3 is the the schematic 
for an NE565 with external 
components organized as a sig- 
nal tracker or FM demodulator. 
The PLL is powered by a split 12- 63 
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volt (+ 6 -volt and -6 -volt) 
power supply. The external sig- 
nal input to be tracked or de- 
modulated is typically con- 
nected to input pin 2 of the 
phase detector of the PLL, while 
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FIG. 2- PINOUT DIAGRAM of the NE565. 
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FIG. 3- EXTERIOR COMPONENTS for a 

signal trackerand FM- demodulator. 
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FIG. 4-VCO OUTPUT WAVEFORMS for 
the NE565 with a plus and minus 6 -volt 

64 power supply. 

unused pin 3 is grounded. 
Output pin 4 of the VCO is 

tied to pin 5, the phase detec- 
tor's input terminal, to complete 
the phase -locked loop. The free - 
running frequency (fo) of the 
VCO can be adjusted with the 
RC network connected to pins 8 
and 9 so that it corresponds to 
the mid -range value of the exter- 
nal input signal. 

Under those conditions, the 
VCO's frequency can "lock" to 
the input signal. This frequen- 
cy lock condition occurs be- 
cause the mean DC level of the 
phase detector's amplified out- 
put is directly proportional to 
the difference between the in- 
put and VCO frequencies, and it 
can act to voltage control the 
VCO input. 

As a consequence, if the input 
frequency rises above that of the 
VCO, the detector's output also 
rises and automatically drives 
the VCO's frequency toward 
that of the input until locking 
occurs. 

The single -pole loop filter 
formed by capacitor C3 (be- 
tween pins 7 and 10) and the 

internal 3.6- kilohm resistor at 
pin 7 causes a short time delay. 
Therefore, if the input signal is 
noisy, has jitter, or is frequency 
modulated (FM), the VCO locks 
to the mean frequency of the 
input signal and generates a 
"clean" output at pin 4 or 5. 
This produces a demodulated 
FM output at pin 7. The 0.001 
p F capacitor (C2) connected be- 
tween pins 7 and 8 assures cir- 
cuit stability. 

NE565 characteristics 
Table 1 summarizes the lead- 

ing characteristics of the 
NE565. The IC is normally con- 
figured with a split (positive and 
negative) power supply, which 
must be between ± 6 and ± 12 
volts, but it can also be powered 
by a single -ended + 12 to + 24- 
volt supply. 

The phase detector section of 
the IC has a typical input im- 
pedance of 10 kilohms on each 
terminal. The IC can lock and 
track to input impedance of 10 
kilohms on each terminal, and 
lock and track to input signals 
with amplitudes as low as 1 mil- 

TABLE 1- ELECTRICAL CHARACTERISTICS OF THE NE565 

Parameter Min Typ Max Unit 
Supply voltage ±6 ±12 V 

Input impedance 5 10 kil 
Input level for tracking 10 mVRMS 
VCO Characteristics 

Center frequency 500 kHz 
Drift with temperature 300 ppm / °C 

Drift with supply voltage 0.2 1.5 %/V 
Triangle wave 

Output voltage level 1.9 2.4 3 Vp -p 

Linearity 0.5 % 
Square wave 

Logic "1" output voltage +4.9 +5.2 V 

Logic "0" output voltage -0.2 +0.2 V 

Rise time 20 ns 
Fall time 50 ns 
Output current (sink) 0.6 1 mA 

Output current (source) 5 10 mA 
Demodulated output 

Output voltage level 4.0 4.5 5.0 V 

Maximum voltage swing 2 Vp -p 

Output voltage swing 200 300 mVp -p 
Total harmonic distortion 0.4 1.5 

Output impedance 3.6 kit 
Offset voltage (pins 6 to 7) 50 200 mV 
AM rejection 40 dB 
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livolt RMS. Normally, input sig- 
nals should be AC coupled, but 
they can be DC coupled if the 
DC resistances seen from pins 2 
and 3 are equal and there is no 
DC voltage difference between 
those pins. 

The high stability of the 
NE565's VCO can be seen in its 
typical drift with temperature 
specification of 300 ppm/ °C and 
its typical drift with supply volt- 
age specification is 0.2% per 
volt when the supply voltage is 
± 6 to ± 7 volts. Both of these 

values are measured at fo. 
The VCO provides well 

formed, TTL- compatible square 
waves and triangle waves, as 
shown in Fig. 4. Those wave- 
forms were obtained with the IC 
powered by a split 12 -volt sup- 
ply. The square waves, with typ- 
ical rise and fall times of 20 and 
50 nanoseconds, respectively, 
appear at pin 4, and highly lin- 
ear triangle waves appear at pin 
9 of the VCO. 

The VCO's free -running fre- 
quency (f0) is set by trimmer po- 
tentiometer R3 in series with 
the + 6 -volt power source be- 
tween pins 8 and 10 and by ca- 
pacitor Cl in series with the 
-6 -volt power source between 
pins 9 and 1. That frequency in 
kilohertz can be calculated as: 
fa = 1.2/(4 RC) 
where R is in kilohms and C is 
in micofarads. 

Resistor R3 can have any val- 
ue between 2 and 20 kilohms, 
but the optimum value is about 
5 kilohms. Capacitor Cl can 
have any value. Normally, the 
NE565 will phase -lock to any in- 
put signal frequency that is 
within the range of plus or 
minus 60% of thefo value. This 
is known as the circuit's lock 
range. 

The output section of the IC 
yields a demodulated output at 
pin 7, and pin 6 gives a DC refer- 
ence voltage that is close to the 
DC potential of pin 7. If a re- 
sistor is placed between pins 6 
and 7, the gain of the IC's out- 
put stage can be reduced with 
with little change in the DC volt- 
age level of the output. This al- 
lows the lock range to be 
decreased to a value as low as 
20% off., with little change in 
the fo value. 
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FIG. 5- FREQUENCY SHIFT KEYING (FSK) demodulator circuit. 

DEM 
FM 

INPUT 

Cl 

FIG. 6-60 kHz FM DEMODULATOH with a single -ended power supply. 

--MM--+-- +V 

6 Rl 8 

VC 
5 CURRENT SCHMITT BUFFER 

MODULATION 
INPUT 

SOURCES TRIGGER AMPLIFIER 

BUFFER 
NE566 AMPLIFIER 

FIG. 7- FUNCTIONAL BLOCK DIAGRAM OF THE NE566 function generator. 

FSK demodulator 
Frequency shift keying (FSK) 

is widely accepted in digital 
communications systems. The 
transmitter generates a contin- 
uous two -tone carrier signal 
from binary signals with a mark 
or logic 1 state represented by 
one tone and the space or logic 
0 state represented by another 
tone. An FSK decoder in the re- 
ceiver converts the two -tone car- 
rier back to a binary signal. 

Figure 5 shows the NE565 
(IC1) organized as an FSK de- 

SQUARE WAVE 
OUTPUT 

TRIANGLE WAVE 
OUTPUT 

FIG 8- PINOUT DIAGRAM of the NE566 
function generator. 

coder of a 1070 -Hz to 1270 -Hz 
input waveform. When the sig- 
nal appears at the input, the 
loop locks to it and tracks it be- 65 
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TABLE 2- ELECTRICAL CHARACTERISTICS OF THE NE566 

Parameter Min Typ Max Unit 
Supply voltage ±6 ±24 V 

VCO Characteristics 
Maximum operating frequency 1 MHz 
Drift with temperature 300 ppm / °C 

Drift with supply voltage 0.2 2.0 %/V 

Control terminal input 
impedance 1 MQ 

FM distortion( ±% deviation) 0.4 1.5 

Maximum sweep rate 1.0 mHz 

Sweep range 10:1 

Triangle wave output 
Impedance 50 S2 

Output voltage level 1.9 2.4 Vp -p 

Linearity 0.5 0/0 

Square wave input 
Impedance 50 0 
Voltage 5.0 5.4 Vp -p 

Duty cycle 40 50 60 

Rise time 20 ns 

Fall time 50 ns 

tween the two frequencies, with 
a corresponding DC shift at the 
output. 

Loop filter C2 has a small val- 
ue to eliminate overshoot on the 
output pulse, and a three -stage 
RC ladder filter removes carrier 
components from the output. 
This filter has a band edge that 
is approximately half way be- 
tween the maximum FSK key- 
ing rate (300 baud or 150 Hz) 
and twice the input frequency 
(about 2200 Hz). 

The NE529 (IC2) is a high- 
speed analog voltage com- 
parator that combines a Schot- 
tky diode with two high -speed 
TTL gates and a precision am- 

+10V TO +24V 

MODULATION 
INPUT 

FIG. 9 -FIXED FREQUENCY GENER- 
ATOR circuit based on the NE566 func- 

66 tion generator. 

10 

1.0 

0.1 

+V =12 VOLTS 

C = 10.5 VOLTS 
R3 =4K 

1 

1 0.001 

0.0001 
1 10 102 103 104 

FREQUENCY - Hz 
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plifier on a monolithic chip. It is 
useful in analog to digital con- 
version and can act as an inter- 
face between TTL and ECL 
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FIG. 12 -GRAPH OF NORMALIZED fre- 
quency of the Fig. 9 circuit as a function 
of resistance R3. 
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FIG. 13 -GRAPH OF VCO OUTPUT 
waveforms for the generator circuit of 
Fig. 9. 

circuitry. 
An NE529 between pin 6 of 

ICI, the NE565, and the output 
of the circuit makes the output 
of the filter CMOS logic compati- 
ble. Adjusting trimmer potenti- 
ometer R3 sets the free -running 
frequency of the VCO to give a 
slightly positive output voltage 
when a 1070 -Hz input signal is 
applied. 

The input connection of the 
circuit shown in Fig. 5 is typical 
for applications where a DC 
voltage is present at the source, 
preventing a direct connection. 
Both input terminals are re- 
turned to ground with identical 
resistors. In this circuit, the val- 
ues of resistors R1 and R2 were 
selected to give a 600 -ohm input 
impedance. 

Single -ended power 
Figure 6 shows the NE565 

configured as a 60 -kHz FM de- 
modulator that is powered from 
a single -ended 12- to 24 -volt 
supply. 

A resistive voltage divider (R1 
and R2) and R3 and R4 apply a 
balanced bias voltage to input 
pins 2 and 3 of the NE565. The 
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FIG. 14 -THREE -BAND FM GENERATOR based on the NE566 general -purpose func- 
tion generator. 

60 -kHz FM input signal is AC- 
coupled to pin 2. The VCO's free - 
running frequency is set to 60 
kHz with R6, C2 and trimmer 
potentiometer R5. The decoded 
output signals are fed through a 
three -stage, low -pass filter to 
minimize the effects of un- 
wanted noise on the signals. 

NE566 fundamentals 
The NE566, a general -pur- 

pose function generator, is a lin- 
ear voltage -controlled oscillator 
capable of producing buffered 
squarewave and triangle -wave 
outputs, at fixed and variable 
frequwncies, up to a maximum 
of about 1 MHz. Its frequency of 
oscillation is determined by an 
external resistor and capacitor 
and the voltage applied to the 
control pin. 

The oscillator can be pro- 
grammed over a ten to one fre- 
quency range by the appropri- 
ate selection of an external 
resistance. It can also be modu- 
lated over a ten to one range by a 
control voltage. The NE566 
finds applications in tone, sig- 
nal, and clock generators, as 
well as FM modulators. 

Figure 7 is a block diagram of 
the NE566. The principal 
blocks are current sources, a 
Schmitt trigger, and two buffer 
amplifiers. 'INvo essential exter- 
nal components, Rl and Cl, are 
shown. The VCO section con- 
sists of the pair of voltage -con- 
trolled current sources that 
linearly charge or discharge an 

external timing capacitor. 
A linear triangle wave is gen- 

erated across the capacitor and 
appears at pin 3, and a square 
wave generated at the Schmitt 
trigger switches the current 
sources when the capacitor 
voltage reaches preset levels. 
These waveforms are available 
at the output pins of the buffer 
amplifiers. 

Figure 8 is the pinout di- 
agram for the popular 8 -pin 
plastic DIP package. The NE566 
is, however, also packaged in a 
14 -pin DIP package. Table 2 lists 
selected electrical charac- 
teristics of the NE566. It can be 
seen that the impedance values 
for both the triangle -wave and 
squarewave outputs are a low 
50 ohms. 

Figure 9, a schematic show- 
ing the NE566 configured as a 
fixed- frequency FM waveform 
generator, shows the locations 
of the external components re- 
quired for its functioning. Fre- 
quency is determined by re- 
sistor R3 with capacitor C3 and 
by the voltage applied to its con- 
trol terminal. 

Resistor R3 must have a value 
between 2 and 20 kilohms but 
capacitor C3 can have any val- 
ue. The control voltage must be 
between 3/4 and the full supply 
voltage. 

The output frequency can var- 
ied or modulated over a ten to 
one range by variation of the 
control voltage. Capacitor C2, 
connected between pins 5 and 

6, has a value of 0.001µF to sta- 
bilize the circuit. 

The operating frequency of 
the NE566 is: 

fo = (+ V - Vc )/R3 x C3 x +V 

Resistor R3 should be in the 
range of 2 to 20 kilohms. 

Figure 10 is a graph of output 
frequency as a function of the 
values of capacitor C3 when R3 
has a value of 4 kilohms. The 
frequency can be varied from 5 
Hz with a C3 of 101IF to about 
200 kHz with a C3 of 0.0001µF. 
Figure 11 is a graph of nor- 
malized frequency as a function 
of control voltage, and Fig. 12 is 
a graph of normalized frequen- 
cy as a function of resistance 
R3. Figure 13 is a graph of VCO 
outputs of the circuit in Fig. 9 
when the power supply is 12 
volts. 

Figure 14 shows a modifica- 
tion that can be made to the Fig. 
9 schematic to convert it into a 
wide- range, three -band FM gen- 
erator. The frequency can be al- 
tered by trimmer potentiometer 
R4, and three different frequen- 
cies can be obtained with selec- 
tor switch S1 in series with C3, 
C4, and C5 in parallel and con- 
nected to pin 7 of the NE566. As 
stated earlier about Fig. 9, ca- 
pacitor C3 can have any value, 
so C3, C4, and C5 can have val- 
ues to give three different fre- 
quencies. 

The voltage levels of the tri- 
angle -wave and squarewave 
outputs can be varied by trim- 
mer potentiometers R6 and R7. 
Those waveforms can be fre- 
quency modulated by applying 
the modulation waveform to pin 
5 through input capacitor Cl. 
Resistor R3 raises the circuit's 
input impedance to its value of 
22 kilohms. 

The NE565 PLL and associ- 
ated NE566 function generator 
are useful intergrated circuits 
to be familiar with. The circuits 
presented here should give you 
a working knowledge of the ICs' 
applications. 

The final article in this series 
about PLL devices will describe 
the NE567, a highly stable 
phase -locked loop device. Al- 
though it is primarily used as a 
tone decoder, the IC has addi- 
tional applications as well. 0 
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TESLA COIL 
continued from page 62 

FIG. 3 -THE PULSE GENERATOR can be 
built on a small piece of perforated con- 
struction board. 

FLUORESCENT LAMP 
TRANSFORMER 

GROUNDED METAL PLATE 

4- SUFFICIENT RF ENERGY is radiated 
to light small fluorescent lamps up to 
several inches away, without wires. 

Construction and adjustment 
Begin construction with the 

pulse generator. It can be built 
on a small piece of perforated 
construction board. After in- 
stalling all components, verify 
all connections, and apply 12 
volts to the circuit. Verify that a 
pulse train is present at pin 3 of 
ICI with an oscilloscope. While 
examining the waveform at pin 
3, determine that both potenti- 
ometers (R2 and R4) function 
correctly by changing both the 
on and off time periods. 

If that circuit works satisfac- 
torily, turn off the power, insert 

the components, and wire the 
remainder of the circuit. Leave 
the connections to the primary 
winding of T1 open. Apply 
power and examine the wave- 
form on the collector of Q1 with 
an oscilloscope. Verify that the 
waveform is the same as that 
present at pin 3 of IC1, but in- 
verted. (There might be slight 
rounding of the leading edges 
due to the capacitive effects of 
Q3.) lèmporarily connect a 10- 
ohm, 10 -watt resistor in place of 
the primary of T1. Verify that Q3 
is switching the current on and 
off in sync with the signal at pin 
3 of ICI. 

If the circuit appears to be op- 
erating, correctly, adjust R4 to 
produce an off time of about 10 
microseconds (µs), and adjust 
R2 for an on time of 60 to 70 µs. 
Remove power and the tempo- 
rary 10 -ohm resistor. Connect 
T1 to the circuit and apply 
power, observing the current 
that the circuit draws. With all 
circuitry operating correctly, 
some corona should be visible 
on the high -voltage lead of T1, 

noise. (There might also be a 
faint whistle from T1.) 

Attempt to create an arc from 
the high -voltage lead of Tl with 
a grounded lead. The voltage 
should be high enough to strike 
an arc of over '/z inch inch. By 
adjusting R4, maximum voltage 
output can be obtained. Sim- 
ilarly, small adjustments to R2 
will also affect output power. 
Figure 3 is a photograph of the 
author's prototype. 

68 FIG. 5-THE FLUORESCENT LAMP lights above a grounded metal plate. 
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CITY STATE ZIP 

Applications 
Many interesting experi- 

ments can be performed with 
this circuit. By attaching a 
small brass drawer knob to the 
high -voltage lead, sufficient RF 
energy will be radiated to light 
low -wattage fluorescent lamps 
up to several inches away, with- 
out wires (see Figs. 4 and 5). 

The solid -state lèsla coil has 
enough power to drive deco- 
rative plasma lamps. By adjust- 
ing R2 and R4, various dis- 
charge patterns can be ob- 
tained. A modulating voltage on 
pin 5 of IC1 will modulate the 
output and create more inter- 
esting visual effects. 

The low- current output of the 
solid -state lèlsa coil is not an 
extreme hazard to healthy 
adults. However, the high -volt- 
age output should still be treat- 
ed with respect. The shock can 
be dangerous to people with 
heart problems. and the arc can 
easily start a fire. st 
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HARDWARE HACKER 

More on dowsing, reprints and standards, using helical resonators, a 

scientific method review, and a new laser service manual. 
DON LANCASTER 

There sure were a lot of read- 
ers who responded to our 
recent dowsing contest. Sev- 

eral revealed detailed information 
on new controlled studies, all with 
highly negative results. Several 
others genuinely and truly believed 
in dowsing, but presented their 
cases on blind faith alone. 

Check the Skeptical Enquirer is- 
sue 4 -1 pages 16 -20; 6 -4 pages 
34 -37; 8 -1 pages 138 -140; and 
15 -3 pages 386 -397 for a lot more 
negative evidence. Or see the 
Untapped Technology in Review, 
Sprung 1994, pages 4 -7, for a bi- 
zarre sampling of current pro -dows- 
ing thought. 

I thank all readers who sent me 
mountains of information on dows- 
ing- virtually all of it is totally devas- 
tating to the dowsing cause. The 
Skeptical Enquirer will pay 
$10,000.00 cash to anyone who 
can use a dowsing rod to detect any 
burled flowing pipe in a properly 
controlled test. 

There's also a dead wrong popu- 
lar myth about finding water wells. 
As a spelunker, I can assure you that 
rapidly flowing underground rivers 
are extremely rare. A well simply 
taps into a permeable (or porous) 
layer above an impermeable (or sol- 
id) layer- something like a straw in 

a bowl of oatmeal. 
Except near the cone of depres- 

sion of an existing and flowing well, 
the water pretty much just sits 
there. The usual flow rate is zero. 
Any device (scientific or pseudos- 
cientific) that searches for flowing 
water will be of no use in finding new 
wells. 

Over the years, I've had lots of 
questions about those long dis- 
tance electrostatic treasure finders. 
One industry expert dissected a 

$2500 unit and discovered less than 
$6 worth of surplus parts haphaz- 
ardly arranged in a very simple and 

highly questionable circuit. Appar- 
ently they are nothing but high -tech 
coat hangers. 

The intent is to make a dowsing 
rod look like an induction balance 
treasure finder. Their "unconditional 
guarantee" is simply to ward off the 
Federal Trade Commission. 

Although I am a believer in the 
scientific method, this is only a be- 
lief system. With any belief system, 
some things are unknown and 
others stay inherently unknowable. 
Thus, you can not use the scientific 
method to disprove dowsing. All you 
can do is show that repeated tests 
fail, making any dowsing credibility 
more and more unlikely. 

The scientific method 
The scientific method is a belief 

system in which observed effects 
have underlying physical causes, 
and the relationship between cause 
and effect has rational mathemati- 
cal and experimental bases to sup- 
port it. 

Typically, something has hap- 
pened and you want to know why. 
Or you want to cause something to 
happen and you want to know how. 
In either case, you'll make an edu- 
cated guess called a theory or a 

premise. You'll then attempt to per- 
form the simplest possible lab ex- 
periment or else work out the 
simplest possible mathematical 
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72 

analysis that will test your theory for 
accuracy. This is known as a model. 
The purpose of your model is to get 
the intended effect to show up con- 
sistently. 

Then you tell others about your 
results, and invite them to duplicate 
them. Should enough independent 
outsiders duplicate the results re- 

peatedly, the theory is upgraded to 
"law" status. A law is just some 
theory that nobody has been able to 
disprove. 

For the scientific method to work, 
there has to be a balance between 
lab experiments and math theory. 
Too much of either will always be 

suspect. Underlying hidden varia- 
bles or alternate causes must be 

eliminated. All of the observed 
effects also must obey the statis- 
tical laws. Just because something 
happens once is not proof. It has to 
be repeated many times until the 
results are beyond a shadow of a 

doubt. 
One of the things that pops up 

over and over again when using the 
scientific method is that many 
effects obey a square law -that is, 
they drop off rapidly with respect to 
distance. In most radar detection or 
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treasure -finding situations, both the 
illuminator and the target emissions 
drop off in accordance with a square 
law. The sensitivity of these sys- 
tems drops off as the fourth power 
of distance. 

Another unavoidable aspect of 
the scientific method is the noise 
floor. There is a certain limit below 
which events are unobservable. It is 

caused by inherent sources of inter- 
fering signals that are stronger than 
those one is trying to measure. One 
example is the thermal emission 
noise inherent in anything that's not 
at a temperature of absolute zero. 

Certain techniques can be per- 
formed to reach well down into 
noise, such as filtering, integration, 
or correlation. But the noise floor 
will always set an ultimate limit. 

Enter Heisenberg and 
Company 

The bane of the scientific method 
is an even more fundamental 
"gotcha" known as the Heisenberg 
Uncertainty Principle. This principle 
states that you cannot measure 
something without disturbing it. At 
the lowest level, if you try to extract 
information from a system, you alter 
its condition. 

Let's look at two wildly different 
examples. Say you want to verify 
Ohm's law by measuring the current 
through a 2.2K resistor. It seems 
simple enough -just apply a one - 
volt source and then look for a value 
like a 455 -microampere current. But 
even with this "pure physics," you 
can easily get into lots of trouble. 
Why? Any current -measuring de- 
vice has a voltage drop across it, 

and any voltmeter draws current. 
They cause inherent instrumenta- 
tion errors. 

Dissimilar contacts generate 
thermocouple voltages. The re- 
sistor might be photosensitive. 
Power line hum or the local radio 
signals might be getting into the 
measurement. You might have for- 
gotten to calibrate or ground your 
oscilloscope probe. Or other ener- 
gy sources might cause transient 
currents. Even your test current can 
cause a self -heating effect that 
shifts values. Somebody might 
have painted the wrong stripes on 
the resistor, or you might be color 
blind. 

Thinking "positive psychic 
thoughts" about your resistor is un- 
likely to change the results. But try- 
ing to please your boss just might - 
as might trying to get through your 
school lab report or daydreaming 
about a giant clockwork armadillo 
instead. But all this is largely man- 
ageable, one way or another.. 

Suppose, instead, that you want 
to prove that L- Carnitine is a cheap 
and safe cure for heart disease. 
Now the uncertainties and the hid- 
den variables get ugly in a big hurry. 

Most psychic effects tend to be 
highly controversial. But one psy- 
chic phenomenon that has strong 
proof of its validity is the placebo 
effect. It has been observed time 
and time again that a patient who 
wants to get well and who feels that 
he or she is taking positive steps 
toward that goal is significantly 
more likely to do so. But just watch- 
ing someone taking L- Carnitine 
won't work. Chances are the pa- 
tients are taking other stuff too, or 
they are doing other things that'll 
make their problem better or worse. 

So, for the scientific method to 
work here, you have to do double 
blind testing of thousands of pa- 
tients in which neither the patient 
nor the doctor knows whether the 
real medicine or a placebo is being 
used. Actual selection has to be 
done on a totally random basis by a 

third party. Otherwise, unavoidable 
visual clues and other hidden varia- 
bles will trash the test results. 

Similarly, the only credible way to 
raise or lower the apparent validity 
of dowsing or any other psychic 
effect is by large -scale double -blind 
testing. All of the dowsing tests 
know about seemed to have failed. 

Once again, it is not fair to dis- 
credit anything you know nothing 
about. But from all of my research to 
date and from what you've told me, 
dowsing appears to be an outright 
scam. The "dowsing reaction" ap- 
pears to be something the dowser 
wants to see happen, or else it is a 

chaotic effect. 

A correction or two 
Whoops. I apparently said some 

things that were just plain wrong 
two issues ago in my transmission 
line story. Here are the correct 
statements. A shorted transmis- 
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sion line will appear as a short circuit 
at zero length, as an open at one 
quarter wavelength, and back to a 

short at one half of a wavelength, 
neglecting losses. The line will ap- 
pear to be inductive at less than 
one -quarter wavelength and capaci- 
tive at more than one -quarter -but 
less than one -half -wavelength. 

Note that a round trip on a quarter 
wavelength stub is actually one half 
of a wavelength long, and that any 
short circuit inverts reflections. 

An open transmission line ap- 
pears as an open at zero length, as a 

short circuit at one quarter wave- 
length, and back to open again at 
one half of a wavelength. The line 
should appear capacitive at less 
than one -quarter wavelength and in- 

ductive at more than one -quarter 
wavelength. These changes have 
been picked up in HACK79.PS on 
GEnie PSRT. 

New laser training manual 
Don Thompson has just released 

his new volume on Mastering Laser 
Printer Service. It contains detailed 
step -by -step technical information 
on repairing all of the Canon series 
"engines'. used in the most popular 
printers from Apple, Hewlett -Pack- 
ard, QMS, and others. 

You'll find hundreds of pages of 
proprietary from the trenches" in- 
formation in Thompson's book 
that's not available elsewhere. It in- 
cludes such insider secrets as the 
zero cost cure for those flaky con- 
nectors on the SX engine, rapid re- 
pair shortcuts, and much more. 
There is also information on running 
your own repair service. 

I particularly like the dozens of 
printouts of the actual page prob- 
lems and his unique pie -chart meth- 
od of breaking down probable 
causes. All of it is based on thou- 
sands of real -world case histories. 

As a small sample of its contents, 
Fig. 1 shows a listing of the little 
known Hewlett- Packard manuals 
that are handy for repairing most 
laser printers from any source. Any 
and all of these can be ordered from 
Hewlett- Packard Manuals. 

Don Thompson's book is not 
cheap, but his company has set up a 

special offer for Hardware Hacker 
readers. Contact him directly for fur- 
ther details. 

Helical resonators 
Above 100 megahertz, conven- 

tional coils and capacitors create 
design problems. Stray capacitance 
and inductance often dominate, and 
unwanted coupling occurs. The Q 
values tend to drop off and stability 
degrades. 

The usual solution is to go to 
some distributed network in which 
the inductance and capacitance is 

"spread out" rather then being con- 

centrated in distinct lumps. If the 
network can be self -shielding, so 
much the better. 

A cavity is the stock solution at 
microwave frequencies. A cavity is 

simply any conductive enclosure. A 
cavity can resonate at many possi- 
ble frequencies. Field equations ex- 
plain cavities in any situtation in 

which an E -field is across a conduc- 
tor or an H -field is directed into it, a 

conductor will resonate. 

New Tool Kif Series 
THE MOST PRACTICAL, COMPACT, 
INEXPENSIVE DMMs AVAILABLE 

MODEL 2703A 2704A 2706 2707 

DCV 

RES 

CAP 

FREO 

LOGIC 

PRICE $39 $59 S75 $89 
$ 

Measures voltage resistance and current, 
and lots more! 0.5% DC accuracy. Prices start at $39.95! Models 2703A, 2704A, 2701 

New Tool Kit'" DMMs from B +K PRECISION and a continuity beeper. The Model 2704A adds 

are the industry's best values for performance, AC current, capacitance and transistor tests. The 

features and dependability. Compare these Model 2706 adds temperature measurement. The 

ruggedized testers against all comers - at up to Model 2707 is similar to the 2704A with added 
twice the price. You'll be sold on Tool Kit. frequency counter and logic probe functions. 

All four Tool Kit'" DMMs measure DC current See your local distributor for 
to 10 amps, have large 31/2 digit LCD readouts immediate delivery. 

V 
CAI 1_ &I® Domestic and International Sales I\ rALV / 6470 W Cortland SF At . Chicago. IL 60635 

MA7EC INTERNATIONAL CORP. 312 699 1448 FAX' 312- 794 -9740 
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I 

(A) Quarter Wave (B) Capacitively Loaded 

FIG. 2 -A CAVITY is any conductive enclosure that can support resonance. These are 
common at microwave frequencies. Energy can be coupled in or out with magnetic 
loops, electric probes, or electron beams. Here are cross sections of two examples of 
simple coaxial cavities. 

Normally, you use the simplest 
and most obvious solutions to the 
field equations. These are called low 
order resonance modes. 

Figure 2 -a shows a coaxial cavity. 
It is a sealed cylinder that has coax- 
ial rod inside it. If the rod is precisely 
a quarter wavelength long, it can 
support resonant energy, with reso- 
nant current at a maximum at the 
shorted bottom and resonant volt- 
age at a maximum at the open top. 

The resonant frequency depends 
on the length of the rod. The Q is 
determined by surface conductivity 
and the diameter ratios. In general, 
the larger the cavity and the better 
its surface conductivity, the higher 
its Q. One -piece cavities machined 
from solid blocks are usually better 
than built -up ones. 

In Fig. 2 -b, the cavity is 
capacitively loaded. That results in a 

more compact size and a tuning op- 
tion. Sometimes a plain old machine 
screw or two is all you need for tun- 
ing. Other times, a variable capaci- 
tor or varactor diode will be used. 

Energy can be coupled into or out 
of a cavity in several ways. A wire 
loop can be used for magnetic or 
"H- field" coupling, or a wire probe 
can be used for electric or "E- field" 
coupling. Simply leaving a hole in 

the side of the cavity will also let 
energy in or out. Carried to an ex- 
treme, a very long cavity intended to 
move energy is called a waveguide. 

The position of the probe or the 
size of the hole defines the ratio of 
unloaded versus loaded Q and thus 
the bandwidth of the resonator. The 

low- frequency equivalent would be 
a tap on a coil. 

Cavities are temperature- and hu- 
midity- sensitive. Temperature can 
be compensated by the choice of 
the cavity base metal, and the addi- 
tion of a small bellows, or by pur- 
posely adding components whose 
temperature drifts are in the op- 
posite direction. Active automatic 
frequency control feedback is an- 
other temperature compensation 
solution. The best base material is 

Invar, which has a near -zero temper- 
ature coefficient. One way to avoid 
humidity problems is to hermetically 
seal the cavity in a vacuum or dry 
nitrogen. 

The Q of a cavity is very sensitive 

NAMES AND NUMBERS 

B &H Photo -Video 
119 West 17th Street 
New York NY 10011 
(800) 947 -9901 

Bell Jar 
35 Windsor Drive 
Amherst NH 03031 
(603) 429 -0948 

Computer Video 
5827 Columbia Pike 3rd Fl 
Falls Church VA 22041 
(703) 998 -7600 

Fair Radio Sales 
PO Box 1105 
Lima OH 45802 
(419) 227 -6573 

GEnie 
401 North Washington Street 
Rockville MD 20850 
(800) 638 -9636 

Hewlett- Packard Manuals 
19310 Pruneridge Avenue 
Cupertino CA 94014 
(800) 752 -0900 

Loose Change 
1515 South Commerce Street 
Las Vegas NV 89102 
(702) 387 -8750 

Markertek Video Supply 
4 High Street, Box 397 
Saugerties NY 12477 
(800) 522 -2025 

Neon News 
PO Box 668 
Volcano Hl 96785 
(808) 967 -7648 

Philips /Signetics 
2001 W Blue Heron Blvd 
Riveria Beach FL 33404 
(407) 881 -3200 

Photonics Spectra 
PO Box 4949 
Pittsfield MA 01202 
(413) 499 -0514 

Ragtime 
4218 Jessup Road #AB 
Ceres CA 95307 
(209) 668-9704 

Rough & Tumble Engineers 
Box 9 
Kinzers PA 17535 
(717) 442 -4249 

Samsung Semiconductor 
3725 N First Street 
San Jose CA 95134 
(800) 446 -2760 

Skeptical Inquirer 
PO Box 703 
Buffalo NY 14226 
(716) 636 -1425 

Don Thompson 
6 Morgan, #112 
Irvine CA 92718 
(714) 855 -3838 

Toko 
1250 Feehanville Drive 
Mt Prospect IL 60056 
(708) 297 -0070 

Untapped Technology Review 
PO Box 5185 
Mesa AZ 85211 
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to the conductivity of its walls. 
While hardware hackers might get 
by with soldered printed circuit 
boards, the highest Q cavities 
should be gold- or silver -plated. Q 
values of several thousand are easi- 
ly met. 

Microwave oven magnetron RF 

oscillators have a cavity, as do many 
radar speed detectors. In fact, just 
about all microwave applications in- 

clude one or more cavities. But for 
VHF and UHF frequency operation, 
cavities are big and expensive. 

Enter the helical resonator, stage 
left. It's a cross between cavities 
and discrete L -C circuits. It is a 

cheap and effective device for ev- 

erything from improved FM recep- 
tion to ham television and wireless 
cellular phones. 

Figure 3 shows a helical reso- 
nator. All you do is take an ordinary 
coaxial cavity and twist its center 

FIG. 3 -THE HELICAL RESONATOR is a 

cavity variation that is more suitable for 
VHF and UHF. They can be easily made 
from wire and printed circuit board 
stock. 

conductor, making a helix out of it. 
The final size is a lot smaller this 
way, and tuning can still be done 
with a variable capacitor. 

You do not just have a plain old 
series inductive capacitive circuit 
here. Most of the resonating capaci- 
tance is obtained from coil to wall 
spacing in a distributed and time - 
sensitive transmission network. 

Figure 4 shows a two -stage heli- 
cal filter. Energy is coupled into the 
first stage from a suitable tap, 
something like an impedance step - 
up transformer. A "hole in the wall" 
can provide interstage coupling, 
and energy is finally tapped out of 
the second stage. The size and the 
other details vary according to what 
you want the filter to accomplish. 

You could easily make your own 
helical resonators from soldered 
printed circuit boards and heavy 
wire. Avoid any supports on the 
"hot" end of the helix as they will 
dramatically lower the Q. Fancy 
math might be needed for the de- 
sign, and some experimentation. 

More information on cavities in 

general appears in Reference Data 
for Radio Engineers, the Radio Engi- 
neer's Handbook, and in most mi- 
crowave texts. One source for 
surplus cavities is Fair Radio. 

The "horses mouth" paper on 
the helical resonators showed up in 

the December 1959 Proceedings of 
the IRE. Reasonably priced helical 
filters are manufactured by Toko and 
stocked by Digi -Key. 

Please let me know if you find any 
newer and readable papers on heli- 
cal filter and resonator designs. A 
free Incredible Secret Money Ma- 
chine II for your trouble. 

Resource resources 
I just got a new UMI (formerly 

University Microfilms) catalog, so I 

decided it is high time to gather the 
most significant of my fundamental 
research tools into one sidebar. 
UMI is the place to go for hard cop- 
ies of almost any magazine story or 
journal paper. Sadly, the free 
Interlibrary Loan services of many 
libraries are being discontinued, and 
others seem to be slower and unre- 
liable. UMI is now associated with 
The Information Store, and it sells all 
the "hard to get" information such 
as standards or conference rec- 
ords. 

Major standards associations 
were listed in Hardware Hacker ll 
and in HACK47.PS on GEnie PSRT. 
Another place to pick up standards 
is Global Engineering Documents. 

I have mentioned the Ulrich's 
Periodicals Dictionary before as the 
single most important Hacker re- 
source ever. Its competition is the 
International Standard Periodicals 
Dictionary. 

Other library resources include 
the Encyclopedia of Associations, 

WE BUY! WE SELL! 

Price: $ /0.0omkr 

Super AKI-80 

Price- $68.00/kir 

-71 4figh ILlwance 

Projector kit 

smm$1-9oe7.9mml 
aoa,cd,4e.u.40emca 

Price: $5. 00/10 

AKI -80 

Rice: $40 00Auf 

Simple infrared remote 
controller kit 

Pnce. SW Oak 

AV selector kit 

Rice: $7000/M 

Image distribution kit 

Rice: $70.069óf 

Large Capacity AC Adapter 
keot. AC 120V. e0HZ. 14w 
O 
Lk 
utput 4.CSA 

Rice: $3.Oa 

*Al of the move corne with instruction manual (Japanese). 
'Add 10% of the total purchase for shipping and handling luges. 
Akinld Damn Co.. Ltd. is proud of its high level of reliahity and oulstandilg track 
record in the production and sales of electronic components and electronic measur- 
ing instillment in Japan for more than 50 years. Althaghwe are currently engaged 

sup 
to 

large volume *tides*, ConveoeÑ 
is 

lice to purchase and import electronic components and sable mens rstru- 
maás han the U.S. brode n Japan. We are interested n merGanáse 
n stook aswelas products nobngerrequed below tor Velar datais. Wew0Jdbe 
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.BANK ACCOUNT: 
Moss bush B. Akhabara Branch (Brach No.011) Axant No. 0044470 

Akizuki Denshi Co., Ltd. 
1 st Floc, Narren Bldg., 1-8-3 Sotdcanda, G da-ku Tokyo, Japan 101 

Telephone: 03- 3251 -1779 Facsirrie: 03-3251-3357 
Supervisor: Mr. Tsujrnoto 

Earn $1000 
A Week While You Learn High 

Paying VCR Repair. 
Earn While You Learn .. . 

Secrets Revealed . . . 

Train at Home 
If you are able to 
work with small 
hand tools and pos- 
sess average me- 
chanical ability, you 
could earn top dol- 
lar part time or full 

time. Our learn by doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 
For Free Information Package Send Coupon to: 

Foley -Belsaw Institute, 6301 Equitable Road, 

Kansas City, MO 64120 

oz 

anothe VCR , D. 10 

ihPaying Computer 

Repair 

Repairept, Dept. 

622 

64111 
Career TV/Satellite Dish, Dept. 31022 

Field Advance VCR Repair, Dept. 65025 
FOLE9 ` El Camcorder Repair, Dept. 66035 
ELSRW/ Fax Repair, Dept. 67035 
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IN OUT 

FIG. 4-A TWO -STAGE FILTER made from helical resonators. Energy is coupled 
between resonators by the hole in the wall. The input and output taps serve as 
impedance step -up and step -down transformers. 

the Thomas Registry of Manufac- 
turers, Books in Print, and the 
Science Citation Index. That index 
lets you move forward through time, 
finding newer and newer material as 
you go. 

The major publishers of reference 
directories are Gale, Oxbridge, and 
Bowker. Check any library. 

My favorite online resource to 
find out anything from anywhere is 

the Dialog Information Service. It is 
now available 24 hours a day as a 

GEnie service. It has a surcharge - 
free Dialog practice area. Dialog is 

the broker for hundreds of informa- 
tion sources. Three sources of ma- 
jor interest to hardware hackers are 
INSPEC, MATHSCI, and COM- 
PENDEX. 

And then there is the Internet -all 
zillion terabytes of it. Chances are 
you can instantly talk to an expert, 
once you figure out which of those 
zillion terabytes to access. Lots of 
very informative Internet guides are 

rn now available. 

ás Of the alternative resources, my 

E two favorites are Rex Research for 
pseudoscience stuff, and Factsheet 
Five for little -known reviews. The 

ó KeelyNet BBS is another weird and 
Z wondrous pseudoscience re- 

source. If you have any research 
° favorites of your own that I haven't 
á mentioned, please be sure to let me 

know about them, so that I can let 

76 others know about them. 

New tech lit 
Philips has a fat and free new 

80051 Application Notes manual. 
Samsung has free samples of its 
new microMOSFETs. These are 
very small high- current switches. 

New lasers that literally could be 
painted onto almost any substrate 
are detailed in the Photonics Spec- 
tra for August 1994, pages 
119 -124. A good bibliography is in- 
cluded in it. 

Computer Video is a brand new 
trade journal from the Radio News 
folks. It's free, and has a surprisingly 
good mix of technical information. 
Two leading sources for most video 
products are B &H and Markertek 
Video Supply. 

Loose Change is a magazine for 
slot- machine restorers and re- 
builders from the Mead Publishing 
Company. It also has lots of Pictorial 

RESOURCE RESOURCES 

Books in Print 
121 Chanlon Road 
New Providence NJ 07974 
(908) 464 -6800 

R.R. Bowker 
121 Chanlon Road 
New Providence NJ 07974 
(908) 464 -6800 

Dialog Information Services 
3460 Hillview Avenue 
Palo Alto CA 94304 
(415) 858 -2700 

Encyclopedia of Associations 
835 Penobscot Bldg 
Detroit MI 48226 
(313) 961 -2242 

Factsheet Five 
R. Seth Friedman 
PO Box 170099 
San Francisco CA 94117 

Gale Research 
835 Penobscot Blvd 
Detroit MI 48226 
(313) 961 -2242 

Global Engineering Documents 
15 Inverness Way East 
Englewood CO 80112 
(800) 854-7179 

Information Store 
500 Sansom Street Ste 400 
San Francisco CA 94111 
(415) 433-5500 

Intl Standard Periodicals Guide 
150 Fifth Avenue #202 
New York NY 10011 
(212) 741 -0231 

KeelyNet BBS 
Box 1031 
Mesquite TX 75149 
(214) 324 -3501 BBS 

Oxbridge 
150 5th Ave #202 
New York NY 10011 
(212) 741 -0231 

Rex Research 
Robert Nelson 
PO Box 19250 
Jean NV 89019 

Science Citation Index 
3501 Market Street 
Philadelphia PA 19104 
(215) 386 -0100 

Thomas Registry Mfrs 
1 Penn Plaza 
New York NY 10119 
(800) 222 -7900 

Ulrichs Dictionary 
121 Chanlon Road 
New Providence NJ 07974 
(908) 771 -7714 

UMI 
300 North Zeeb Road 
Ann Arbor MI 48106 
(800) 521-3044 
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Guide repair manuals for popular 
vintage slot machines. Most states 
now allow private ownership of clas- 
sic slot machines as antique collec- 
tibles. But check first. 

Stupendously major break- 
through! I finally found out where to 
go for real steam calliopes! Check 
out the Rough and Tumble Engi- 
neers Historical Association in 

Kinzers, PA. They have year -round 
events. Meanwhile, modern replica 
air calliopes remain available from 
Ragtime. 

The Neon News is a newsletter 
for the neon sign trade. Many 
thanks to Steve Hansen for this in- 

formation. As I've said before, 
Steve publishes the Bell Jar, a su- 
perb labor -of -love newsletter on 
homebrew high vacuum. 

For the insider secrets on forming 
your own technical venture, check 
into my Incredible Secret Money 
Machine II. It's also available as part 
of my Lancaster Classics Library. 

A reminder that electronic re- 
prints of all my columns, along with 
instant technical help, are now of- 
fered on GEnie PSRT. I've managed 

to arrange ten free GEnie hours for 
your use as indicated in the help 
box. Free catalog requests and 
technical questions you want an- 
swered here or on PSRT can also be 
sent to me via E -mail at my SYN- 
ERGETICS @GENIE.GEIS.COM In- 

ternet address. 
As usual, most of the resources 

I've mentioned appear in the Names 
& Numbers or the Resource Re- 
sources sidebar. Be sure to check 
those two sidebars first before you 
decide to call our no- charge tech- 
nical helpline. 12 

NEED HELP? 

Phone or write your Hardware 
Hacker questions to: 

Don Lancaster 
Synergetics 
Box 809 -EN 
Thatcher, AZ, 85552 
(602) 428-4073 

For fast PSRT access, modem 
(800) 638 -8369, then an HHH. 
Then JOINGENIE. On keyword 
prompt, enter DMD524. 

Internet email access link: 
SYNERGETICS @GENIE.GEIS.COM. 

TRY THE NEW 

Electronics 
Bas 

516 -293 -2283 

COMMUNICATE WITH 

OTHER READERS OF 

ELECTRONICS NOW 

DOWNLOAD ARTICLE - 

RELATED FILES 

AND SOFTWARE 

V.32/V.42bis 
516-293-2283 

Se'w 
t4 e 

/T"e ;c s""e 
NAND 

-' I LE( "T. le (&Vt('S 

191/ BUY WITH CONFIDENCE FROM XANDI 
SATISFACTION 30 -DAY REFUND POLICY 

GUARANTEED! TECH SUPPORT NUMBER 

201 E Southern # 205, Tempe AZ 85282 - 5140 

'Smallest Phone transmitter 
anywhere! 

Tunes 88 -108 MHz. 
No batteries required, L 

powered by phone line. 
Up to 1/4 mile range. r 
Attach to phone line 

anywhere in house, even inside phone. 

(602- 894 -0992) 

Uses sensitive Transmit high quality stereo to any Smal est FM transmitter anywhere! 

Tunes 88 -108 MHz. 

Powerful 2 stage audio amplifier. 

Sensñive, picks up sounds - 
al the level of a whisper. 

Up to 1 mile range. P 9 

SUPER -MINIATURE RN TRANSMITTER 
Worlds smallest FM transmitter. Use with any FM 

broadcast receiver. Easy to assemble, all chip (SMT) 

parts are pre -assembled to the circuit board. 

microwave transistor amplifier. 

Covers 1 to 2.000 MHz. 

Compact hand held unit. 

Includes miniature loud 
speaker for audio indication 
of detected signals. 

SUM? SENSITIVE BUG DETECTOR 
When the XBD200 intercepts a signal in the 1 to 2.000 

MHz range, it emits a growl that increases to a high 
pitched squeal as the signal strength increases. 

FM stereo receiver. 

Built -in output level monitor 
for quick and easy tuning. 

Ideal for use with personal 
CD player. 

FM STEREO TRANSMITTER 
Transmit lull -bodied Hi Fi stereo lo any FM stereo receiver 

Separate left and right inputs and gain controls Includes an 

output booster stage for greater range 

XFS -CASE KIT $13.95 

SIMER- MIMATURE PHONE TRANSM(TTU 
Worlds smallest FM phone transmitter Use with any 

FM broadcast receiver Easy to assemble. all chip can- 
ponents are pre -assembled to the circuit board. 

XSP250(EZ)Kit $34.95 XBO200 C Kit $49.95 XFS108 C KIT $41.95 XST500(EI)KIt $44.95 

Dial your phone from anywhere 

and listen to the sounds, 
inside your home. ., 

Two digit Touch Tone r, .A 
9 

code for secure operation. ^- 

TELEPHONE SNOOP 
The latest in home or office security Call home from any- 

wtrme. enter a two digit security code. 
without 

and hear the sounds in *bee. 
your here kJtràkalty turns on wiT U ringing the phone. 

venlies oede, then activates for one and a halt minutes 

XPS- CASEKIT $13.95 

Transmits a continuous beeping tone. 

Adjustable from ' 
88 to 108 MHz. 

y 
U to 1 mile range. `., + D 9 / 
Works with any FMt 

broadcast receiver. 

Works with any FM broadcast receiver 

Turns off when phone is not in use to 
extend battery Isle. 

Ad ustable from 88 to TT 
108 MHz. Y 

1 
Up to 1 mile r / 
range. 

i 
LONG RANGE PHONE IRANSMITTER 

Similar to our very popular XSP250, the XTT100 is battery 

powered for greater range. It plugs into any phone jack and 

transmits both sides of conversations on that line 

Use with any FM broadcast receiver 

Hear every sound in an 
entire house! 

Up l0 1 mile range x 

Powerful 2 stage 9 1 / 
audio amplifier. 

MINIATURE RNTRANSMITTER 
The XFM100 has a super sensitive microphone and is 

capable at picking up sounds at the level of a whisper 

and transmitting them to any FM broadcast receiver 

Only 0.7 by 2 4 inches, the XT8100 operates al voltages of 3 

to 18 Volts and is ideal la use in locating lost model rockets, 

bicycles, automobiles, games of hide and seek, and contests 

XTR100 C Kit $33.95 XTT100(C)Kit $32.95 XFM100ICIKlt $32.95 XPS1000 C KIT .9.95 

Digital voce changing. male to fe . 

male, female to male, adult to om° 

child, child to adult.' ' 
Use with any modular phone. 

16 levels of voice masking. 

Connects between handset and phone. 

VOICE CHANGING ACCESSORY 
STOP THOSE ANNOYING TELEPHONE CALLS! Sound 

older and tougher when you want to. Not a kit. fully 
assembled. Use with single a multi -line phones. 

Uninterrupted coverage of 800 
to 950 MHz. N. 
Works with any scanner that k 

can receive 400 to 550 MHz. 

800 -950 MHz SCANNER CONVERTER KIT 
If your scanner can receive 400 -550 MHz, just add 

the XLC900 for uninterrupted 800 -950 MHz cover- 
age It converts all 800 -950 MHz signals down to 400- 

550 MHz so your scanner can receive them! Add our 

custom case kit for that 'Professional' look. 

XLC- CASEKIT $13.95 

Works with most any scanner 

10 TO 1000 MHz 

10 dB typical gain v r 
3 d8 typical noise figure. - 

10 -1000 MHz AMPLIRER 
Designed to help scanners with poor sensitivity pull 
in those weak signals. Includes OFF /BYPASS switch 
for returning to normal operation and Iront panel 
gain control. Add OW custom case kit for that'Pro- 
lessLA look 

XlA- CASE $13.95 

Ogital voice changing male lo female ,. 

female to male adult to child child 
to adult 

Anonymity on any call. - u ' : 
Button for normal operation ..,,, /ffI + 

16 levels of voice masking k 
VOICE CHANGING TELEPHONE 

STOP THOSE ANNOYING TELEPHONE CALLS! Sound 

older and tougher when you want to Nol a kit. Fully 

assembled. Single phone operation only. 

TRAIISITICN2001 $59.95 XLC900 C KIT $49.95 XLA1000 C KIT $24.95 TRANSITION2000 $89.95 

ORDER LINE SEND MAIL XANDI ELECTRONICS 

ORDERS TO: BOX 25647 

OF OUR PRODUCTS 
TEMPE AZ 85285 -5647 

so VISA 
WE ACCEPT VISA, MC, MO, COO 

TOLL FREE 
SNIPPING & HANDLING EXTRA 1- 800.336.7389 

ASK FOR FREE CATALOG 
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Electronics Paperback Books 
. BP322- Circuit Source -Book 2... 
$6.50. Contains over 170 circuits on sig- 
nal generation, power supplies and dig - 
ital electronics. A continuation of BP321. 
Topics are: 555 oscillators, sinewave 
and function generators, CMOS oscine- 
tors, voltage -controlled and RF oscilla- 
tors, (555, TTL and CMOS) monosta- 
bias, precision long timers, power supply 
and regulator circuits and many other 
useful circuits. (See BP321 at left.) 

BP321- Circuit Source -Book 1... 
cir.vu so.r.. $6.50. A collection of over 150 analog - 

Bao signal circuits on audio signal and power 
amplifiers, DC amplifiers, signal filters 

H.wr....e #226 -How to Build Advanced 
w ewmé ; Short Wave Rece!vers...$5.75. Practi- 

cal construction details of a number of 
shortwave receivers which should have 
levels of performance at least equal to 
that of commercially built sets of similar 
complexity. Also included are a number 
of add -on circuits, such as, O- multiplier, 
S- meter, noise limiter, etc., which can 
be used to aid and improve the listen- 
er's shortwave reception. 

(high -pass, low -pass, band -pass and 
notch), tone controls, voltage -controlled 
amplifiers and filters, triggers and volt- 
age comparators, gates and electronic 
switching, bar graphs, mixers, phase 
shifters, sensors, digital circuits, etc. 
(See BP322 at right) 

PCP109- Everyday 
Electronics Data Book 

' ...$10.00. An invaluable 

Puba.Ad..* 
ta.ow..w. lye... 

BP292- Public Ad- 
dress Loudspeaker 
Systems...$6.95. Coy- 
ers the moving -coil loud- 
speaker, baffles, the 
basic requirements of a 
PA system, sound pat- 
terns, line- source, horn 
loudspeakers, low -im- 
parlance matching and 

PToi.ct. 
BP106- Modern 

OpAmp Projects... 
$5.75. Various projects 
that make use of opera - 
fional amplifiers available 
to hobbyists. Text in- 
dudes low- noise, low - 
distortion, ultra-high input 
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ers and Music...69.95. 
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tans many sections that 

(a."!.°I., deal with the underlying 
theory of electronic cir- 
suits and a wide range 
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computers and music 
software. Learn how to 
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, microphone, you'll be able to put the 

r ideas presented in this book into imme- 
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BP301- Antennas for VHF and 
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radio, this book explains the essential 
basics of antenna operation and instal- 
lation. The text describes in easy- to -un- 
derstand terms the necessary informa- 
Lion about how antennas work, the 
advantages of different types, and how i suits, input mixer, echo effect dreuit, and 

others. to get the best performance. 
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__, : 

tiç 
: . ` 
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with ease. Some pro - 
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searching for buried tree- 
sure or gold at Ft. Knox, 
wheel of fortune, a mu- 
sical quiz -plus others. tor designs. strated and used. 
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WHAT'S NEWS 

continued from page 4 

more efficient use of silicon than in 

conventional programmable logic 
device (PLD) fabrication and prom- 
ises higher gate counts per unit 
area. 

The more efficient use of silicon is 

expected to permit Xilinx to sell 
FPGAs at half the price of compara- 
ble conventional PLDs because 
less silicon is used. Alternatively, 
the new process will permit more 
than twice the number of gates to 
be placed on a die than is possible 
with existing SRAM- and EPROM - 

based fabrication methods. 
The Xilinx MicroVia antifuse layer 

of amorphous silicon sandwiched 
between two metal conductive 
layers can be added to the standard 
CMOS logic wafer with only a few 
additional processing steps. An 
antifuse forms a permanent con- 
ductive connection to organize the 
gates for a specific application in 

AMORPHOUS 
SILICON 

ANTIFUSES 

ROUTING 
WIRES 

ROUTING 
WIRES 

TOP METAL 
LAYER 

Yi.YYaYVVYY.YYYYY1 
ja..¡Lx,.., 

(r ,r l' IF 1111 \1 1 . . .. . .. . 

MIDDLE 
METAL 
LAYER 

ARRAY 
OF CMOS 

GATES 

P I 1/ 1.P 11 
!F 11! 

SILICON SUBSTRATE 

FIG. 2. A THREE -LAYER, STACKED, FIELD -PROGRAMMABLE GATE ARRAY econo- 
mizes on silicon. Current programmed to flow through the amorphous silicon antifuse 
layer forms permanent connections that dedicate the array of CMOS gates for a 

specific application. 

contrast to a fuse in programmable 
PROMs which is opened or 
"burned" to break existing connec- 
tions between gates to achieve the 
same circuit. 

Xilinx reports that it has made test 
memories and other structures with 

its MicroVia metal -to -metal antifuse 
structure, three -layer -metal CMOS 
process, and sea -of -gates tech- 
nologies. For example, a 6000 -gate 
FPGA based on the new technology 
has been undergoing evaluation 

Continued on page 92 
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AUDIO UPDATE 
Directional hearing: New data indicate that sensing the source of a 
sound isn't a psychoacoustically simple exercise 

LARRY KLEIN 

Ithink we can credit Darwin's nat- 
ural- selection process for our 
sense of aural directionality. The 

ability of our remote ancestors to 
detect the precise direction from 
which a saber -toothed tiger was 
coming (as a guide to the direction 
they should be going) contributed 
significantly to our species' survival. 
The ability to localize sound contrib- 
uted to the survival of many Other 
species as well. 

Human sound localization has 
been under study since about the 
middle of the 19th century. Ultimate- 
ly, it became clear that we use the 
differences between the sounds 
reaching our two ears to derive our 
perception of directionality. English 
physicist Lord Rayleigh 
(1842 -1919) was the first to deter- 
mine that a sound coming from the 
far right or left is significantly more 
intense in the ear closest to the 
sound source. ( "Significant" 
means that the sound pressure 
level, or SPL, difference provides 
sufficient raw material for the brain 
to work with.) 

The SPL difference is easy to ex- 
plain: The listener's head partially 
deflects and /or blocks the imping- 

ing sound wave from reaching the 
far ear. This holds true mostly for the 
high -frequency sounds. As the fre- 
quencies of the oncoming sound 
waves become lower, and their 
wavelengths become longer, the 
shadowing effect of the head dimin- 
ishes. 

At very low frequencies the wave- 
lengths are long enough so that 
head blockage is no longer a factor, 
and the intensity differences disap- 
pear. For the higher frequencies, 
however, the intensity difference - 
Rayleigh called it the "binaural 
ratio " -continues to provide a basic 
clue for localization. For this and 
other work in the physics of sound, 
Rayleigh won a 1904 Nobel Prize. 

Time vs. intensity 
Rayleigh subsequently deter- 

mined that aural localization does 
not depend on intensity alone. 
Sounds whose source is "off- axis" 
are not only stronger at the closer 
ear, but also arrive earlier. The sig- 
nificance of sonic -arrival time was 
investigated in another series of in- 
genious experiments using pre- 
cisely calibrated tuning forks -a 
favorite laboratory instrument of the 

early psychophysicists. Rayleigh 
concluded that interaural phase dif- 
ferences-or arrival -time dif- 
ferences -also contribute signifi- 
cantly to localization. 

It wasn't until the 1930s that 
things finally got fully sorted out. 
Present understanding is that lo- 
calization is achieved by differences 
in both time of arrival and sound 
pressure. (There is some evidence 
that interaural frequency- response 
differences caused by head diffrac- 
tion and external -ear shape assist 
the localization process, but the 
present view is that the contribution 
is small, no matter how large the 
head or misshapen the ears.) 

The ear /brain's arrival -time sen- 
sitivity begins to roll off at about 
1,200 Hz. However, SPL localization 
doesn't appear to be fully operable 
until 4 kHz or so, which leaves an 
ambiguity gap centered at about 3 
kHz. This should not be cause for 
concern, however, because preda- 
tory muggers (and performing musi- 
cians) can be localized by the wide 
sonic spectrum they generate. 

Two cues 
There's a good reason why your 
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FIG. 1. THE IDENTICAL PATH LENGTHS TO THE EARS are shown at left (a). This 
localizes the sound source as either directly in front of or directly behind the listener. 
The brain uses interaural differences (d) shown at (b) to localize off -axis sound 
sources. At right, interaural differences in signal strength are charted for three off-axis 

80 sound sources over the range 200 to 12,000 Hz. 
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ear /brain mechanism uses (actu- 
ally, needs) at least two different 
cuing mechanisms for localization. 
In general, differences in arrival 
times are used to localize the lower 
frequency sound sources, and dif- 
ferences in level are used to localize 
the higher frequencies. For wave- 
lengths of high- to mid -frequencies, 
where your head is an acoustic bar- 
rier, the difference between the ears 
is something like 30 dB at 10 kHz, 
16 dB at 5 kHz, falling to about 7 dB 
at 1 kHz. 

When the frequency is low 
enough (i.e., the wavelengths are 
long enough), the head no longer 
runs interference and essentially 
the same signal level is heard by 
both ears. However, you still sense 
the arrival time differences, or 
phase, between the signals reach- 
ing your two ears -which is about 
0.6 millisecond from a source that is 

located fully on one side of the head 
or the other. This information pro- 
vides the data that is needed for 
localization. 

Below 200 Hz or so, when the 
wavelengths get very long, arrival - 
time differences also begin to disap- 
pear and directionality begins to dis- 
appear as well. That, by the way, 

explains why the sound from sub - 
woofers is nondirectional. 

We generaly understand what 
happens to sound -pressure waves 
as they travel through the ear. How- 
ever, once the "sound" signals 
reach the cochlea, the spiral - 
shaped organ lined with hair cells, 
things get really complicated. Those 
hair cells are complex mechanical - 
electrical transducers that convert 
sound vibrations into microvolt -level 
electrical signals. Those signals are 
sent to the mid -brain via the axons 
in the eighth cranial nerve. (I pre- 
viously discussed the signal- gener- 
ating hair cells -and their suscep- 
tibility to noise damage -in the 
December 1992 column.) This de- 
scription of the hearing -localization 
process is accepted by psycho - 
acoustcians, albeit with certain cav- 
ils and reservations. 

Aural potentials 
Historically, research into the 

hearing process has always con- 
sisted of providing auditory stimuli 
and then asking subjects what they 

did or didn't hear. (Hearing aids, for 
example, are fitted by that process.) 
But things are changing rapidly. To- 

day's psychoacoustic researchers 
have a new and sophisticated group 
of investigative tools. The ability to 
tap into the microvolt potentials in 

the inner ear and brain has opened 
up vast new areas of investigation 
and discovery. 

Dr. John C. Middlebrooks from 
the University of Florida's Brain In- 

stitute recently published his new 
findings in Science magazine. He 

showed that the auditory system 
has evolved "coding strategies" 
that work differently from our other 
sensory systems. Moreover, the au- 

ditory cortex of the brain, where 
sounds are interpreted, contains a 

population of cells unlike any others 
in our nervous system. The special 
cells in the cortex working on the 
auditory information processed and 
forwarded by our right and left inner 
ears can differentiate and respond 
specifically to sounds arriving any- 
where in the 360° of space around 
the body! 

By placing electrodes in the 
brains of anesthetized cats, Dr. Mid - 
dlebrooks found cells that fire dif- 

ferently when sounds arrive from 
different directions. If a sound 
comes from a given distance, say 10 

feet to the left, the cell will fire in one 
pattern. As Dr. Middlebrooks put it, 

"It might go dit, dit, ditty, dit.'' 
Sounds originating from a different 
direction might produce a "ditty, dit- 
ty, dit" response. In effect, the re- 

search indicates that single neurons 
can encode sounds from every di- 
rection. None of the other brain 
cells that respond to sensory input 
from the external world operate in 

precisely that way. 
Does Dr. Middlebrooks' work 

represent a breakthrough in our un- 

derstanding of the sound localiza- 
tion process? Perhaps, but I 

suspect that it simply adds another 
(if somewhat surprising) bit of data 
to our still limited understanding of 
the complexities of aural percep- 
tion. In any case, we can thank 
Mother Nature that the stereo hear- 

ing facility of our simian ancestors 
contributed to their survival in a 

world of long- toothed predators - 
even if they didn't know how it 
worked. S1 

VIDEO NEWS 

continued from page 6 

gramming is in letterbox propor- 
tions. Europe's proposed analog 
HDTV system has already flop- 
ped- broadcasters opposed it and 
governments refused to subsidize 
it. Although there is much talk about 
developing a digital HDTV system 
there, it's noteworthy that a new bat- 
tleground is developing over wide - 
screen broadcast technology -not 
high definition. As reported in this 
column, broadcasting in PALPIus 
has already started and PALPIus re- 

ceivers are on sale. The PALPIus 
system restores letterboxed trans- 
missions to full definition (but not 
high definition) when received on 
specially equipped sets. 

However, the BBC has now 
adopted a program to develop dig- 
ital widescreen broadcasting, with 
tests due next year and regular ser- 
vice to begin in 1997. The BBC sys- 
tem isn't expected to be high - 
definition -just widescreen. Mean- 
while, a British commercial network 
has been granted a contract by the 
European Commission and a TV set 
manufacturer to broadcast at least 
500 hours of widescreen PALPIus 
by the end of 1995. The arguments 
on PALPIus vs. digital widescreen 
are increasing in the U.K. In favor of 
PALPIus is the fact that the broad- 
casts are compatible with existing 
television -conventional sets dis- 
play the picture with a black band 
above and below -as opposed to 
the BBC's planned digital broad- 
casts. The BBC says, in rebuttal, 
"We do not wish to impose letter- 
box viewing on unwilling viewers, as 
is necessary with PALPIus." 11 

You're right -that's the most powerful TV 
projector I've ever seen! 81 
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DRAWING BOARD 

Completing the tachometer's spark- counter section. 

IIO1BItT i1108MIIdITT 

you always have to make 
compromises between the- 
oretical circuit performance 

and practical circuit construction. 
That's what happened last month 
when I was working out the details 
of the spark counters. While more 
bits mean more accuracy, they also 
mean greater circuit complexity. 
However, the tachometer's ac- 
curacy and stability is a function not 
only of the number of bits, but also 
the size of the sample. The larger 
the sampling period, the less signifi- 
cant will be the loss of the bottom 
three bits. After all, starting the 
spark count after eight pulses have 
passed isn't much of a problem if 
the counter is going to count at 
least ten times that number. 

The best solution is to enlarge the 
statistical universe by adding more 
pulse counters -that's the solution 
I chose last month. If you absolutely 
refuse to make any compromises in 

the range of the tachometer, you'll 
need more pulse counters, but 
you'll also get greater accuracy and 
greater range. You can make these 
decisions yourself when I finish the 
design. 

The complexity of the design has 
been dropped to a manageable level 
by cutting the bit width of the coun- 
ters. Unfortunately, since the total 
width of the expected maximum 
counts is still eleven bits, a conve- 
nient synchronous dual binary up- 

a counter like the 4520B can't be 
°' used. Although the 4520 is an eight - 

á bit counter and we're only using 
E eight bits, the 4520 doesn't have 

o 
the eight bits we need. We have to 
use bits 2 through 10. Without a lot 

z of extra devices, the 4520 can pro- 
vide only bits 0 through 7. 

.Q 
The circuit will use a long -chain 

t ripple -carry binary counter to add up 
W the spark pulses. That's better than 

using one in the timing section. In 

86 the case of the spark counters, no 
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FIG. 1-4040 PINOUTS. The only control 
pins the chip has are the clock input (pin 
10) and an active -high reset (pin 11). 

critical timing operations are per- 
formed -all we want to know is how 
many events have happened in a 

particular period of time. 
There are several long -chain rip- 

ple counters available, but the best 
one here is the 4040B because it 
gives a continuous count from bit 0 
through bit 11(a total possible count 
of 4096). The pinouts for the 4040 
are shown in Fig. 1, and you can see 
that the compromise for a long 
counter in a small package is a scar- 
city of control pins. Only a standard 
clock input (pin 10) and an active - 
high reset (pin 11) are available. 

Getting back to the original prob- 
lem presented last month of how 
the counter outputs could be three - 
stated, a simple octal buffer like the 
Philips 40240B would do the job, 
but a better choice would be the 
45088 dual four -bit latch. It has 
three -state outputs and can also 
store the spark counter output 
state. This is convenient because it 
means stable data will be available 
for the rest of the circuit for a half- 

second period during which the de- 
vice can translate the spark count 
into rpm and then send it on to the 
display. 

The spark counter section is 
shown in Fig. 2. I've indicated the 
connections that go to the timing, 
arithmetic, and display sections. 
The 4508 is a good choice because 
both the STORE (ST and S2) and ENABLE 

and n) control lines are active - 
low. When STORE is low, the 4508 will 
latch the state of its inputs and ig- 
nore any further changes. A low on 
the ENABLE line will make the stored 
latch data available at the IC's out- 
put pins. This means that a common 
signal can latch the spark counter 
output and put it on the bus going to 
the of the circuit 
cessing. 

The next block is for sequence 
control. This section of the circuit 
decides which spark counter is read 
next. It issues the control signals 
needed to grab that counter's out- 
put, get it into the latch, enable the 
latch outputs, and also reset that 
spark counter to zero so it can start 
a fresh count and be ready for the 
next time it is accessed. 

The main "muscle" in the se- 
quence control section is the 
40178. Because the tachometer is 
designed to update every half a sec- 
ond, the spark counters have to be 
sequenced and sampled at that 
rate. The 4017, therefore, has to be 
clocked at an update rate of half a 

second, or 2 hertz. The schematic 
for this section of the tachometer is 
shown in Fig. 3. 

Just about the only drawback 
here is that active -low signals are 
needed to control the spark coun- 
ters, but the 4017 outputs are ac- 
tive -high. The problem is solved by 
adding some inverters to the out- 
puts. Every half second, the 4017 
will select the next spark counter in 

sequence and cause its count to be 
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latched to determine engine rpm. 
The seventh output of the 4017 

controls the chip's reset pin. After 
the sixth spark counter is selected, 
the 4017 will reset, select the first 
spark counter again, and the se- 
quence will start all over. The capac- 
itor between the reset pin and the 
positive rail of the power supply 
gives a power -on reset pulse and 
makes sure that the 4017 starts its 
count with the first output. 

The 4017 can handle a maximum 
of ten spark counters, but if you 
want more than that, you can in- 

crease the range by adding another 
4017. However, note that the 4017 
does not have an output enable con- 
trol, so there's no easy way to turn 
off the outputs. The 4017 will always 
have one high output, and it diffi- 
cult to come up with a design that 
will let two or more 4017s sequence 
logically across their outputs. 

The last subject to cover is the 
half monostables on the outputs of 
the inverters that control the spark 
counter latches. To explain this, I 

have to go back to the spark coun- 
ters. Whenever a spark counter is 
selected by the sequence control, 
events have to happen in a certain 
order for every function to work 
properly. First the latch has to be 
directed to store the current count 
in the spark counter. This is accom- 
plished with the inverted signal from 
the sequence control. Once the 
count is safely stored in the latch, 
the spark counter has to be reset to 
zero so it can begin totaling spark 
pulses for the next three seconds. 

It's extremely important for these 
events to happen in the right order, 
so we have to guarantee that the 
count is stored in the latch before 
the counter is reset. By using a half 
monostable circuit to trigger the 
counter reset, there will be enough 
time for the latch to grab the count 
before the counter is reset. The wid- 
th of the half monostable circuits 
output pulse need only match the 
4040's reset requirements (at least 
30 nanoseconds with a 5 -volt sup- 
ply), but the RC time must be long 
enough to ensure proper latch oper- 
ation (at least 50 nanoseconds with 
a 5 -volt supply). These require - 
ments are easily met by the RC val- 
ues shown in Fig. 3. 

Before you continue with the rest 87 
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r 1 
NEW BOOKS 
for the Project Builder 

Electronic 
Board Games 

BP350- ELECTRONIC 

BOARD GAMES_$6.00 
Twenty novel electronic 
board games that you can 
build from the plans in 

this book. Whether you 
are interested in motor 
racing, searching for 
buried treasure on a des- 
ert island or for gold in 

Fort Knox, spinning the 
wheel of fortune, or doing a musical quiz-there 
is something for you to build and enjoy! 

PCP119- 
ELECTRONIC MUSIC 

AND MIDI PROJECTS 

$14.95 
Save cash by building the 

MIDI gadgets you need. 
Want a MIDI THRU box, 
program change pedal. 
Metronome, analog echo 
unit, MIDI patchbay or 
switcher? Over 16 prac- 
tical and very useful music and MIDI projects -all 
in this book! The projects are explained in detail 
with full instructions on assembly. 

Electtonlc MintcLid 

Projects 

BP301- ANTENNAS 

FOR VHF AND UHF 

$6.00 
From installing a TV or 
FM antenna to setting up 

a multi- antenna array for 
shortwave listening or 
amateur radio, this book 
explains the basics of VHF 

and UHF antenna opera- 
tion and installation. The 

text describes in easy -to- understand terms the 
essential information about how antennas works, 
the advantages of different antenna types, and 
how to get the best performance from an an- 
tenna. 

Mail to: 

Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762 -0240 

Shipping Charges in USA & Canada 
$0.01 to $5.00 $1.50 $30.01 to $40.00 $5.50 

$5.01 to $10.00 $2.50 $40.01 to $50.00 $6.50 
$10.01 to $20.00 $3.50 $50.01 and above $8.00 

$20.01 to $30.00 $4.50 

Sorry, no orders accepted outside of USA and 

Canada. All payments must be in U.S. funds only. 

El Number of books ordered. 

Total price of books $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total enclosed $ 

Name 

Address 

City State ZIP 

Please allow 6 -8 weeks for delivery. 
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FIG. 3 -THE 4017 IS THE MAIN PART of the sequence control section. The 4017 is 
clocked at an update rate of half a second, or 2 hertz. 

of the design, assemble what we've 
covered so far, and make sure it's 
working. Check the basic operation 
of the circuit by feeding the signal 
input with the 60 -hertz output from 
the 5369 in the timing circuit. If 
you've used six spark counters, you 
should get a constant reading of 180 

at the latch outputs. With only two 
spark counters, you should see one 
second's worth of pulses (60) pres- 
ent at the outputs of the latches. By 
varying the frequency of the input 
signal, you should see correspond- 
ing numbers at the outputs of the 
latches. n 
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SEMICONDUCTORS 

continued from page 60 

However, parts submitted for 
quality conformance inspection 
per MIL -STD -883, Method 
5005. are usually packaged in 
the more expensive her- 
metically sealed metal cases and 
ceramic packages. In addition 
to receiving stabilization bake, 
temperature cycling, constant 
acceleration, visual inspection, 
burn -in, and other tests, and 
the parts must be accompanied 
by pages of traceability docu- 
mentation -one reason why 
their unit pricing is so high. 

Special tests have been de- 
vised above and beyond MIL - 
STD -883 to account for special 
or unusual devices. For exam- 
ple, memory devices will be sub- 
jected to tests of write /erase 
cycles and data retention tests. 

JAN Class S devices, intended 
for use in space shuttles, space 
probes, spy satellites and other 
critical applications, are tested 
more exhaustively than military 
grade parts. Because they are 
likely to be exposed to radiation, 
they receive tests for radiation 
tolerance or "hardness." Si 

CREATING CHAOS 

continued from page 51 

with wood screws, making sure 
the assembly is securely fas- 
tened and rigid. 

Mount the solenoid on the 
post with the two screws pro- 
vided. Fasten the circuit board 
to the shelf of the post with two 
flathead wood screws. If the 
wire connections between the 
solenoid and circuit board are 
too long, this is the time to un- 
solder, trim, and resolder them. 

Assemble the ball- spring and 
solenoid shaft adapter block 
(Details A and B of Fig. 5) by 
inserting the coiled end of the 
wire in the drilled holes of the 
block and threading it through 
the holes. Snap the completed 
assembly over the shaft of the 
solenoid. The Bonker is now 
ready to give you hours of relief 
from those monotonous rou- 
tines of life. SZ 

LETTERS 

continued from page 29 

lose the prestige it once had is still 
present. Holtzman noted, 'Apple is 
having trouble convincing DOS/ 
Windows users to switch, yet IBM 
hopes to convert everyone." Well 
said! Both Microsoft and Sun Mi- 
crosystems are showing increasing 
arrogance. 

I predict that the transition to NT 
will not be as Microsoft hopes. I 

don't know who will win the race for 
the next -generation operating -sys- 
tem, but I doubt that it will be either 
NT or OS /2. In my opinion, Unix is 
still the de facto standard for profes- 
sionals. MS -DOS, NT, and OS /2 
are just not in the same league. 

Nevertheless, I acknowledge that 
MS -DOS is the least expensive and 
most widely used operating system 
in the world. That does not, how- 
ever, qualify it as a technically supe- 
rior product. Obviously MS -DOS 
has been a financial success, but 
that's of no concern to me. 
LARRY W. DAUBERT 
Garden Grove, CA 92640 
It looks as if Mr. Daubert and I are in 
violent agreement. I wholeheartedly 
agree that the OS model presented 
in my article is not a groundbreaker. 
Nonetheless, it has become a stra- 
tegic architecture for IBM. How Tal- 

igent fits in with either its strategy or 
the architecture remains to be seen. 
As for the correspondence be- 
tween the POSIX model and IBM's, 
that's IBM's call. I'll just point out 
that IBM's model covers a much 
broader spectrum than IEEE's 
POSIX, which really just confines 
itself to the Unix world. 

I know that the concept of wid- 
gets originated with Project Athena 
at MIT. I regret that my article was 
not more forthright on that point. 

Mr. Dauber says IBM, DEC, and 
Apple have been playing ostrich, 
and I agree -but so has the Unix 
world. That is why MS -DOS took 
over the small computer market. In 
my opinion, the Unix market had 
better watch out for NT and subse- 
quently Cairo. That takeover won't 
happen overnight, but within five 
years, a Microsoft operating sys- 
tem could be running everything 
that matters. -Jeff Holtzman S2 

Ele+cdmp, nfonoQ7D) 

ENERGIZER 

i 
CRYSTAL -CONTROLLED! 5 MINUTE AS- 
SEMBLY! MONEYBACK GUARANTEE! At- 
tach 3 wires and hear every whisper up to 2 
miles away on any programmable scanner or 
VHF surveillance receiver. Pre -tested surface 
mount module uses standard 9V battery for 
100mW output! Includes battery box and 
crystal for 140MHZ. Custom frequencies 
available for Law Enforcement. Model VX -100 
only $79.95 + 2.00 S &H. VISA, MC, MO. 
COD add $5.00. DECO INDUSTRIES, BOX 
607, BEDFORD HILLS, NY 10507. 
914 -232 -3878. 

CIRCLE 127 ON FREE INFORMATION CARD 

FREE CATALOG TOOLS & TEST EQUIP- 
MENT This new full -color, 48 pg. catalog for 
fall 1994 is full of products for testing, repair- 
ing, and assembling electronic equipment. 
Featured: brand name instruments such as 
Fluke, Tektronix, Weller, 3M, Loctite, BK pre- 
cision, and much more. Products include 
DMMs, hand tools, power supplies, tool kits, 
test equipment, cleaners, ESD protection 
and more. Products are guaranteed and ser- 
vice is prompt. Get your Free catalog today. 
CONTACT EAST, 335 Willow St., No. An- 
dover, MA 01845. (508) 682 -2000, or fax 
(508)688 -7829. 

CIRCLE 55 ON FREE INFORMATION CARD 

AAFFORDABLE LABORATORY POWER 
SUPPLIES. Direct keyboard data entry for 
Voltage and current settings -or slew up; 
down to sweep outputs. DC enable disable 
control. Large LED readouts. RS232 is stan- 
dard. Program Voltage with your PC and read 
back the current. Free communications soft- 
ware provided. Models from 12.5V to 125V: 75 
Watts. $429.00 $449. MC, VISA, and AMEX 
are OK. KEPCO INC., Dept. MXS -87, Flush- 
ing, NY 11352. 718 -461 -7000; FAX: 
718 -767 -1102. 

CIRCLE 198 ON FREE INFORMATION CARD 
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COMPUTER CONNECTIONS 
What is an operating system? 

JEFF HOLTZMAN 

What is an operating sys- 
tem? What is the dif- 
ference between "system 

software" and "application soft- 
ware"? Where do utilities fit? Are 
there definite boundaries separat- 
ing the three categories? Does it 
matter whether there are bound- 
aries at all, and if so, where they are 
drawn? Is the definition of an operat- 
ing system a technical one? Is it 
legal? Is it market -driven? Is it con- 
stant, or does it vary over time? 

Consult the typical computer ref- 
erence or textbooks, and you'll see 
operating system defined pretty 
much as follows: "The software re- 
sponsible for controlling the alloca- 
tion and usage of hardware 
resources such as memory, central 
processing unit (CPU) time, disk 
space, and peripheral devices. The 
operating system is the foundation 
on which applications, such as 
word -processing and spreadsheet 
programs, are built. Popular operat- 
ing systems include MS -DOS, the 
Macintosh operating system, 
OS /2, Windows, Windows NT, and 
Unix." (Computer Dictionary, 2nd 
Ed., Microsoft Press, Redmond, 
WA, 1994). 

Most operating system defini- 
tions include hardware resource 
management. But few cover the 
necessary and sufficient kids of re- 
source management required for 
software to qualify as an operating 
system. At the other end of the 
scale, if you heap more and more 
software -particularly programs 
that clearly are applications -onto 
the core operating system, what be- 
comes of the definition? Does it 
need to change? Or does a new 
product category-OS + + -need 
to be defined? 

This might all seem academic, ex- 
cept that the company that pub- 
lished the definition given above has 
products spanning both the operat- 
ing- system and applications cate- 
gories. Over the years, Microsoft 
has continually evolved and ex- 

panded its working definition of the 
operating system to the point that 
the computer business as a whole 
has been affected. Ask utility ven- 
dors what they think about the inclu- 
sion of 386/486 memory- manage- 
ment and file -undeletion tools in 
recent versions of MS -DOS. Ask 
network and electronic mail vendors 
what they think about the inclusion 
of peer -to -peer networking and E- 

mail clients in recent versions of 
Windows. 

Some organizations demand that 
Microsoft be split in half- operating 
systems and applications. To which 
side would the 386 memory-man- 
agement group go? The E -mail 
group? The file -undelete group? 
What about the Windows "applet" 
group (responsible for Write, Note- 
pad, and Terminal)? What about 
games? 

In the definition given earlier, Win- 
dows is cited as an example of an 
operating system. Windows is sold 
with a popular version of Solitaire; 
Windows for Workgroups comes 
with a version of Hearts. Surely 
games do not help manage system 
resources -quite the opposite. In 

fact, their purpose is to expend sys- 
tem resources. What about pro- 
gramming tools? DOS includes 
DEBUG and QBASIC, which while 
not state -of- the -art, are certainly ca- 
pable programming tools. 

Suppose you limit the definition 
to system- resource management 
software with no user interface. 
Doing so would, for example, cut 
MS -DOS down to just two files: 
IO.SYS and MSDOS.SYS, that to- 
gether occupy less than 100K of 
disk space. Doing so would further 
eliminate COMMAND.COM; the 
market would then be dependent on 
third -party offerings such as 
JPSoft's 4DOS. (Actually, I like that 
idea. 4DOS is tight -years better 
than COMMAND.COM.) The Unix 
world has had alternate "shells" for 
years; why not here in the PC world 
as well? 

In the Windows 3.x world, the lim- 
ited definition would eliminate all but 
three Windows executable files, 
plus some support DLL's. Gone 
would be Program Manager and File 
Manager, along with all the mini ap- 
plications. That might not be such a 
bad thing either. 

On the other hand, including 
Xcopy and Find and DelTree and all 
the rest as part of the operating sys- 
tem helps ensure a consistent level 
of quality and consistency, at least 
among the core file- and disk -man- 
agement utilities. Or does it? When 
was the last time you used DOS's 
Recover command? 

DOS = OS + Utilities 
The trend seems to be that the 

operating system will push higher 
and higher, further and further away 
from the hardware. It will be more 
encompassing in the resources it 
manages, and it will include more 
and more in the way of utilities, "ap- 
plets," and adequate if not full - 
blown applications. 

For example, look at what has 
happened in the evolution from MS- 
DOS 3.3 to MS -DOS 6.2. Table 1 

lists software that was not included 
in DOS 3.3 but that is included in 
MS -DOS 6.2. Every one of those 
items was originally conceived and 
sold by a third -party vendor. Most of 
them are but shadows of their for- 
mer selves, and some are no longer 
even with us. Even the biggest util- 
ities vendors (e.g., Symantec/Nor- 
ton and Central Point) are totally 
revamping their strategies and prod- 
uct lines. 

Microsoft's definition cited both 
MS -DOS and Windows as exam- 
ples of operating systems. When 
you come down to it, MS -DOS 
manages disk, some peripherals 
(via a Frankenstein -like kludge of 
device drivers and TSRs), and mem- 
ory at a very low level. Almost no 
programs written to run under MS- 
DOS use DOS to manage video 
display or serial communications. 
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EN Computer Admart 

Get Started in 
Lotus 1 -2 -3 
The Easy 
Way 

If you are getting started in Lotus 1 -2 -3 at 

any release level, you'll want these 
power -packed duo publications designed 
for first -time users and those who need 

refresher orientation. To get both (BP261 

and BP302) send $12.20 plus $2.50 for 
shipping in the U.S. only to Electronics 
Technology Today Inc., P.O. Box 240, 
Massapequa Park, NY 11762 -0240. 

Rates: Ads are 21/4in x 2 /é'. One insertion $1025 each. Six insertions $1000 each. Twelve 

insertions $950 each. Closing date same as regular rate card. Send order with remittance to 

Computer Admart, Electronics Now Magazine, 500 -B Bi- County Blvd., Farmingdale, NY 

11735. Direct telephone inquiries to Arline Fishman. area code-1-516-293-3000. FAX 

1- 516 -293 -3115. Only 100% Computer ads are accepted for this Admart. 

GET THE MOST 
FROM YOUR 
PC'S 
HARD DISK 

If you are disorganized and use your hard 
disk inefficiently, you need this book to 
help you organize your files, use batch 
files, and use backup and security pro- 
cedures. To get your copy (BP280) send 
$6.95 plus $2.50 for shipping in the U.S. 
only to Electronics Technology Today 
Inc., P.O. Box 240, Massapequa Park, 
NY 11762 -0240. 

6800/6809 
MICRO MODULES 

6800/6809 single -board computers for 
dedicated control and monitoring. 
Interfaces for sensors, analog signals, 
relays, lamps, keyboards, displays, 
IEEE -488, serial I /O, and floppy disks. 

DNrIN'l'I:IC 
Wintek Corporation 
1801 South Street 
Lafayette, IN 47904 

(800) 742-6809 or (317) 448-1903 
CIRCLE 189 ON FREE INFORMATION CARD 

Windows picks up where MS -DOS 
leaves off. Together, the two com- 
prise the resource- manager for In- 

tel -based PCs. Together, they 
include lots of software, utilities, 
mini -apps, and applications, for- 
merly considered external to the op- 
erating system. 

OS /2 ratchets the concept a 
notch higher, as it includes three op- 
erating systems (MS -DOS, Win- 
dows, and OS /2). And Chicago, 
though it won't support OS /2, also 
supports three operating systems, 
and will likely include even more in 

the way of utility programs. Outside 
of the DOS /Intel world, the same 
kinds of things are happening. New 
object- oriented operating systems 
like NextStep and Taligent exhibit 
the same trend, to an even greater 
degree. 

Growth and expansion is not lim- 
ited to operating systems. Look at 
the tools market. A compiler, a link- 
er, and possibly a debugger used to 
define a programming tool. Now 
CD- ROM -based programming en- 
vironments come with fancy screen 
designers, text and bitmap editors, 
and huge libraries of precanned rou- 
tines. Third -party software libraries 
include complete mini-apps- 
spreadsheets, word processors, 
database front ends, communica- 
tions modules, and more. Such 

standard applications as word pro- 
cessors occupy 15 megabytes or 
more of disk space, and they are 
supplied with all sorts of fancy tools 
for document design and layout. Ap- 
plication suites (CD- based, of 
course) are blowing away "single" - 
function applications. 

How big can these things get? Is 
there a limit to growth? Where do 
we draw the lines? Share your 
thoughts; email jkh @acm.org. 

On the highway 
There are two problems with the 

so- called information highway as it 
currently exists: The first is that 

TABLE 1 

MS-DOS 6 vs. MS-DOS 3.3 

Disk partitions larger than 32 MB 
Upper- memory management and 

optimization 
Disk compression ,rte 

Usable backup and restore 
Virus scanning 
Disk unformatting 
Serial /parallel -port file- transfer 

capability 
Boot -file configuration management 
Disk- surface scanning 
Disk defragmentation 
Disk cache 
Power management 
Command -line editing and recall 
System diagnostics 

there are lots of ways to get on the 
Internet, but few good ones and the 
second is that once you're on, there 
is an enormous amount of material 
to wade through. Many books have 
been published during the past year 
or two that purport to help with one 
or both problems. Surveying this ex- 
ponentially growing field is beyond 
my ability, but here are a couple of 
resources I've run across that might 
help. 

The first is a slim, minimalist book 
called The Internet Companion 
Plus. If you want to get up to speed 
quickly on the differences between 
archie, gopher, and veronica, or 
learn about the World Wide Web 
(WWW), or internet addressing 
conventions, this slim (150 pages) 
volume can help you do so 
painlessly. The book includes a flop- 
py disk containing some Internet ac- 
cess software that connects to an 
Internet service provider called 
WorldLink. The software is free, but 
there are connect -time charges. 

At the other end of the scale is 
The Internet Directory, a 700 -page 
blockbuster that is more like a 
yellow -pages directbry of what's 
available where on the Internet. 
Once you figure out how to get on, 
this book will be of immense use in 
finding what you want. 

Deeper than The Internet Corn- 91 
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panion Plus is Internet Basics. It 
gives more detail on commands like 
whois, finger, and telnet. It also has 
a special focus on accessing the 
Internet via the Delphi on -line ser- 
vice. Delphi is something like Com- 
puServe or America OnLine; it 
currently has the most complete In- 

ternet access of all the big -name 
commercial providers. 

Editor's bookshelf 
Many people these days think 

that the first personal computer was 
the Altair 8800. Plans for the Altair 
were published in the January 1975 
Popular Electronics. As few people 
know, however, the real honor goes 
to Radio -Electronics, which pub- 
lished a construction article six 
months earlier, in July 1974, on the 
Mark 8 computer. Stan Veit knows 
that and a whole lot more. For an 

enjoyable ride through the wild and 
woolly days of the PC revolution, 
read Stan Veit's History of the Per- 

sonal Computer. It is a delightful, 
first -hand account of the growth of 
the PC industry from the mid 1970s 
to the early 1980s. 

Software and system designers 

ITEMS DISCUSSED 
The Internet Companion Plus 
($19.95), Tracy LaQuey and Jeanne C. 
Ryer, Addison -Wesley, 1993. ISBN: 
0- 201 -62719 -1. 
CIRCLE 301 ON FREE INFORMATION CARD 

The Internet Directory ($25), Eric 
Braun, Fawcett Columbine, 1994. 
ISBN: 0- 449 -90898 -4. 
CIRCLE 302 ON FREE INFORMATION CARD 

Internet Basics ($27), Steve Lambert 
and Walt Howe, Random House, 1993. 
ISBN: 0- 679- 75023 -1. 
CIRCLE 303 ON FREE INFORMATION CARD 

Stan Veit's History of the Personal 
Computer ($19.95), Stan Veit, World - 
Comm Press, 1993. ISBN: 
1- 56664 -023 -7. 
CIRCLE 304 ON FREE INFORMATION CARD 

The Icon Book ($39.95), William Hor- 
ton, John Wiley & Sons. 1994. ISBN: 
0- 471 -59901 -8. 
CIRCLE 305 ON FREE INFORMATION CARD 

Programmer's Guide to PC Video Sys- 
tems. 2nd edition ($39.95), Richard 
Wilton, Microsoft Press, 1994. ISBN: 
1- 55615- 641 -3. 
CIRCLE 306 ON FREE INFORMATION CARD 

interested in icons that convey 
meaningful information should 
check out The Icon Book, by William 
Horton. Horton is a leading au- 
thority on user -interface design, on- 
line documentation, and related top- 
ics. This book distills a lot of re- 

search and practical knowledge into 
a form usable by practitioners, and it 

includes a set of 500 icons in Win- 
dows' format. 

For a low -level view of PC video 
systems, Richard Wilton's 
Programmer's Guide to PC Video 
Systems, second edition, is an up- 
date of one of the true classics in 

the field. The book discusses de- 
tails of everything from CGA to 
SVGA, including memory layouts, 
register usage, DOS and BIOS 
calls, VESA BIOS extensions, and 
many more subjects. Game pro- 
grammers and device -driver writers 
will want to master this material. f 

WHAT'S NEWS 

continued from page 79 

since late 1993. Tests will continue 
before a formal product introduction 
is made in the first half of 1995. 

EIA sponsors electronics 
skills part of VICA 
competition 

The Electronic Industries Associ- 
ation (EIA) and its member 
companies sponsored the Elec- 
tronic Product Servicing part of the 
Vocational Industrial Clubs of Amer- 
ica's (VICA) 30th United States 
Skills Olympics. The competition 
took place during the VICA National 
Leadership Conference held on 
June 30 in Kansas City, Missouri. 

The EIA's Consumer Electronics 
Group (EIA /CEG) Electronic Prod- 
uct Servicing Technical Committee 
developed, coordinated, and 
monitored the contest. The Corn - 
mittee members are represen- 
tatives from member companies 
including B + K Precision, Mat- 
sushita Services Co., Philips Con- 
sumer Electronics, Sencore, Sharp 
Electronics Corp., Sony Elec- 
tronics, Thomson Consumer Elec- 
tronics, Toshiba, and Zenith. 

The 1994 VICA event attracted 
more than 3600 vocational students 

who competed in 54 different trade, 
technical, and leadership fields. For- 

ty -seven students participated in 

the product servicing competition, 
and six winners were selected in 

secondary and post- secondary 
school categories. 

The secondary school winners 
were Thomas Harris of Sykesville, 
Maryland, in first place, Philip Car- 
michael of Tyler, Texas, in second 
place, and Edward Neipris of Plain- 
ville, Texas, in third place. In the 
post- secondary category Jonathan 
Jensen of Bountiful, Utah, Carlos 
Lovera of Whittier, California, and 
Timothy Rau of Pocatello, Idaho, 
finished in that order. 

The winners were presented with 
scholarships that included several 
$10,000 technical -school schol- 
arships from the National Education 
Centers and $250 scholarships 
from the International Society of 
Electronic Technicians (ISCET). 

The prizes included Panasonic, 
Hitachi and Zenith VCRs, B + K Pre- 
cision DMMs, Sony and JVC CD/ 
cassette audio systems, and Sony 
cordless phones and portable CD 
players. Other prizes were RCA 
color TV sets, GE answering ma- 
chine and Snap -On tool kits. One - 
year subscriptions were awarded to 
Electronics Now, Professional Elec- 
tronics, and ES &T magazines. 

Lineman's "third arm" 
A robotic arm attached to an elec- 

tric utility's service truck can stretch 
over 47 feet and its "hand" can 
grasp an object, rotate and release 
it. This "serviceman's third arm," 
permits line service personnel to 
trim trees near overhead lines, in- 

stall and cut wires, and move live 
wires aside without subjecting them 
to the dangers of electric shock. By 
extending the reach of line person- 
nel, it can speed up power line main- 
tenance and the restoration of 
electric service after an outage. 

The robotic arm, which is 
mounted on a truck like an aerial 
bucket lift, was developed by Intel - 
lisys Automation of Westbury, NY in 

conjunction with the Long Island 
Lighting Company's (LILCO) Re- 
search and Development group. 
The truck for supporting the robotic 
arm was developed by Alabama - 
based Altec Industries. !2 

www.americanradiohistory.com

www.americanradiohistory.com


CABLE test -chips as low as $9.95, for testinl 
cable boxes in full service mode. Jerrold: Star 
com VI, VII & R2 V5, Jerrold cubes: Pioneer 
dears E2 thru 'ES: Pioneer cubes: BA -5000 thn 
BA -6700; Tocom 5503/5507; Scientific Atlanta 
8500 thru 8600: Zenith: all but PZ1: remoter 
$10.00. N.E. ENGINEERING, 1 (800) 926 -4030 
fax (617) 770 -2305. 

BUYER'S MART 
FOR SALE 

TUBES: "oldest ", "latest ". Parts and schematics. 
SASE for lists. STEINMETZ, 7519 Maplewood 
Ave. RE, Hammond, IN 46324. 

TUBES, new, up to 90% off, SASE, KIRBY, 298 
West Carmel Drive, Carmel, IN 46032. 

CABLE test chips. Jerrold, Tocom, S.A., 
Zenith. Puts cable boxes into full service 
mode! $29.95 to $59.95. 1 (800) 452-7090, (310) 
902 -0841. 

CABLE TV converters, descramblers. Scientific 
Atlanta, Jerrold, Zenith, Pioneer. Quality- Price 
and Service. COD, Visa, M /C, AmEx. EAGLE 
ELECTRONICS, INC., 1 (800) 259 -1187, #1 1301 

Railhead Blvd., Naples, FL 33963. 

CB Radio modifications! Frequencies, 10M, 
sliders, FM, amplifiers, books, kits, repairs, high - 
performance accessories. The best since 1976! 
Catalog $3.00. CBCI, Box 31500EN, Phoenix, AZ 
85046. 

ACTIVE matrix color LCD 4" screen $75.00 ea. 
Eprom pulls, bag of 50 $20.00. Lots more, get on 
our mail list. RAVEN TECH, 2335 Cranford, 
Columbus, OH 43221. 

ANTIQUE RADIO CLASSIFIED 
Free Sample! A4 1 -A 

Antique Radio's 
Largest Circulation Monthly. 
Articles, Ads & Classifieds. 
6 -Month Trial: $16.95. 1 -Yr: $31.95 ($47.95 -1st Class). 
A.R.C., P.O. Box 802 -L13, Carlisle, MA 01741 

p.. 

CONVERTER - descramblers: Examples, 
Zenith Ztac $225.00, Scientific Atlanta 85XX 
$195.00, 8600 $325.00, Tocom 5503A $199.00, 
Oak RTC56 $99.00, M35B $45.00. All Pioneer 
test generator $165.00. Most makes in stock, 
COD ok. MOUNT HOOD ELECTRONICS (503) 
543 -7239. 

RESTRICTED Top secret hacker information. 
Cellular / cable /surveillance /satellite /more. Cata- 
log - $3.00. TELECODE, PO Box 6426 -EN, 
Yuma, AZ 85366 -6426. 

F 
R 
E 
E 

* 1994 CATALOG * 
OF THE WORLD'S MOST FAMOUS 

CB ANTENNAS & ACCESSORIES - FIRESTIK ANTENNA - 
2614 E. Adams Phoenix, AZ 85034 

Write or Call, 602 -273 -7151 

TEST equipment pre -owned now at affordable 
prices. Signal generators from $50.00, os- 
cilloscopes from $50.00. Other equipment includ- 
ing manuals available. Send $2.00 U.S. for 
catalog refunded on first order. J.B. ELEC- 
TRONICS, 3446 Dempster, Skokie, IL 60076. 
(708) 982 -1973. 

CABLE TV converters: Jerrold, Oak, Scientific 
Atlanta, Zenith & many others. "New MTS" stereo 
add -on: mute & volume. Ideal for 400 and 450 
owners! 1 (800) 826 -7623, Amex, Visa, M/C ac- 
cepted. B &B INC., 3584 Kennebec, Eagan, MN 
55122. 

ACE personal security PRODUCTS, cable con- 
verters and accessories. Please have make and 
model number ready. Call 1 (800) 234 -0726. 

COMPLETE MIT WW II Radar Series, RCA and 
Tungsol loose -leaf tube manuals. Call (912) 
264 -1809. 

DESCRAMBLE cable. Use VCR as tuner with 
one of four simple circuits. Instructions $10.00. 
TELCOM, PO Box 832 -E11, Brusly, LA 70719. 

The nationwide source 
for cable TV equipment. 

"BUY WHERE THE DEALERS BUY." 

VISA Sc 
c.o.o. 

TV Cable Descremblere 
and Convertsrters Catalog. 
Open Every Day! 

RIEGA EIEOTROAIOS 
-1-800-676-6342 lava 

í000Y 

21 South Main Street. Winter Garden, FL 24757 

RESTRICTED information: surveillance and 
schematics, locks, cable, hacking, more. Details: 
MENTOR, Box 1549 -Z, Asbury, NJ 07712. 

CABLE TV converters. Jerrold, Zenith, Pioneer, 
Oak, Scientific Atlanta, and many more. 12 years 
experience gives us the advantage. Visa /MC 
Amex COD ADVANTAGE ELECTRONICS, INC., 
1 (800) 952 -3916 1125 Riverwood Dr., Burnsville, 
MN 55337. 

THE Case Against the Patents. Thoroughly test- 
ed and proven alternatives that work in the real 
world. $28.50. SYNERGETICS PRESS, Box 809 - 
C, Thatcher, AZ 85552. (602) 428 -4073. Visa/MC. 

PRINTED circuit boards - etched, drilled, tin 
plated. Single sided $1.25/sq. inch. CHELCO 
ELECTRONICS, 61 Water Street, Mayville, NY 
14757. 1 (800) 388 -8521. 

"NEW & IMPROVED" 
Cable TV 

Universal Descramble Kit 
$69.00 

Works with all systems 
Call Toll Free 1- 800 - 886 -8699 

NU-TEK ELEGTRONIGS 

aóA 

Video Stabilizer 

$4995 
CABLE TV 

EGIUIPMENT r MOr en. 

1- 800 - 228 -7404 
NEW 
PICTURE 

IN PICTURE Stereo 
PIP WORKS ON ALL TV'S, 181 CHANNEL CAPABILITY, 

REMOTE CONTROL, 4 SOURCE INPUTS 

ff ®fCO G p.r 3250 Hatch Cedar Park TX 78613 

CABLE descrambling, New secret manual. 
Build your own descramblers for cable and sub- 
scription TV. Instructions, schematics for SSAVI, 
gated sync, sinewave, (HBO, Cinemax, Show - 
time, UHF, Adult) $12.95, $2.00 postage. 
CABLETRONICS, Box 30502R, Bethesda, MD 
20824. 

SECRET cable descramblers! Build your own 
descrambler for less than $12.00 in seven easy 
steps! Radio Shack parts list and free descram- 
bling methods that cost nothing to try, included. 
Send $10.00 to: INFORMATION FACTORY, PO 

Box 669, Seabrook, TX 77586. For COD's (713) 
922 -3512 any time! 

300 Experimenters Circuits - Complete in 6 
practical books using diodes, relays, FET's, 
LED's, IC 555's, and IC. CA3130's for building 
blocks. Only $33.00 plus $5.50 for shipping. USA 
and Canada only. US funds. ETT, INC., PO Box 
240, Massapequa Park, NY 11762 -0240. 

CALE TV 
DESCRAMBLB ERS 
Best Prices in the U.S.A.! 

Guaranteed to Work! 

QUANTITY DISCOUNTS 

Jerrold, Scientific Atlanta 
Pioneer, FTB -3, SA3 

The Newest & the Latest 
TVT -3K - Jerrold Impulse & 

Starcom series 
SA3 -DFA - Scientific Atlantas 

including 8536, 8536 +, 
8580, Drop -field 

PN -3A - Pioneer systems 
Panasonic TZPC145G 99 Ch Converters 
Zentek XL2100 99 Channel Converters 

30 DAY MONEY BACK GUARANTEE 
FAST SHIPMENTS & FREE CATALOG 

1- 800 -772 -6244 
M -F: 9.6 EST 

U.S. Cable TV, Inc. Dept.: KEN094 
4100 N. Polrerhne Rd. Bldg. FA Pompano Beach FL 33073 

NO FLORIDA SALES! 
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Your Ticket To 

SIJCCESS 
Over 28,000 technicians have gained admit- 
tance worldwide as certified professionals. 
Let your ticket start opening doors for you. 

ISCET offers Journeyman certification in 
Consumer Electronics, Industrial, Medical, 
Communications, Radar, Computer and 
Video. For more information, contact the 
International Society of Certified Electro- 
nics Technicians, 2708 West Berry Street. 
Fort Worth, TX 76109; (817) 921 -9101. 

Name 

Address 

City 

State Zip 

Send material about ISCET and 
becoming certified. 

Send one "Study for the 
Associate Level CET Test." En- 
closed is $10 (inc. postage/. J 

CABLE TV converters /descramblers. 2 year 
warranties on Jerrold, Zenith, Tocom, Scientific 
Atlanta. We service most converters. Money back 
guarantee. NATIONAL CABLE SERVICES, 
(219) 935 -4128. 

WANTED 
INVENTORS: We submit ideas to industry. Find 
out what we can do for you. 1 (800) 288 -IDEA. 

INVENTORS 
INVENTORS! Can you patent and profit from your 
idea? Call AMERICAN INVENTORS CORP. for 
free information. Serving inventors since 1975. 1 

(800) 338 -5656. 

Converters & Descramblers 
*Jerrold *SA 

*Tocom *Oak 

*Zenith *More 

Why tolerate unbearable, monthly cable fees when you 

can buy for less at Multi- Vision? 

1-800-835-2330, 

Yoe. VCR TAPE[ 
CAN PLAY AS 

CLEAR AS DAY, 
0 0 

N+, pow 
b,cvnnn b Cab. Flambe 
ana Sbab.p ana 

UNJAM NOW WITH 
INTELESTAR 

R/R IRECTRCAIC! 
cw, .,, w. $ 95 1-800-282-4336 

CABLE TV TURN -ON CHIPS 
SUPER Cable TV "Test Chips ". Provides full 
service activation. Excellent; instructions & 
illustrations. Jerrold Starcom: 
DP(V)5..DP(V)7..DPBB7. Pioneer: BA -5000 thru 
BA -6700. Scientific Atlanta: 8500 thru 8600. 
Tocom: 5503- VIP..5507. Zenith: ST -1000 thru 
ST -5000. Call nowt! MASTER COMPONENTS. 1 

(800) 233 -0570. 

PLANS AND KITS 
60 SOLDERLESS Breadboard Projects in two 
easy -to -read pocket books. Complete with circuit 
descriptions, schematics, parts layouts, compo- 
nent listi9n0gs,, etc. Both 

for 
bookps (8P107 & BP113) 

ada only. USIf nds.SETT, INC., PO Box 240, Mas- 
sapequa Park, NY 11762 -0240. 

SURVEILLANCE Transmitter kits, 65 to 305 
MHz. Quick & Easy Partially assembled units. 
Five minutes completion. 110 -volt duplex recepta- 
cle, room battery types, and telephone. Counter - 
surveillance. Catalog: $2.00. SHEFFIELD ELEC- 
TRONICS, PO Box 377940 -C, Chicago, IL 
60637 -7940. 

WHY build what others design when you could 
learn to design it yourself? 8051 Microcontroller 
Based Computer Design: Learn how to design 
and build your own 8051 based microcontroller 
system. Easy to follow labs guide you through 
designing, building and utilizing your 8051 board. 
Programming 8051 Microcontroller based 
Computers: Learn how to program an 8051 using 
assembly language. Complete course and labs 
teach everything from microcontroller initialization 
to advanced peripheral management. Includes 
free disk with simulator. 1 course $19.90+ $3.50 
S /H. Both courses $29.90 + $3.50 S /H. 
EDUCATIONAL LABORATORIES, PO Box 
1326, Folsom, CA 95763 -1326. 

TOP quality imported, domestic kits; computers, 
components; surplus, discount electronics, parts; 
auto, home electronics; lasers. Catalog $2.00. 
TEKTRASONIX, 740 E. Bay Avenue, 
Manahawkin, NJ 08050. 

CRYSTAL set Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oats' rig, wind coils that work and 
make it look like the 1920's! Only $10.95 plus 
$3.50 for shipping and handling. ELECTRONIC 
TECHNOLOGY TODAY, INC., PO Box 240, Mas- 
sapequa Park, NY .11762 -0240. US funds only! 
USA and Canada - no foreign orders. 

PC interface kit with easy -to- follow tu- 
torial. Use IBM computer's printer port 
(with Basic, Pascal, C) to create PC 
controlled projects or to control exter- 
nal devices. Endless possibilities! 
Complete kit (manual, software, bread- 
board, parts) $39.00. Only manual and 
software $15.00. KHAN, 81 -12 
Roosevelt Avenue, #406, Jackson 
Heights, NY 11372. 

FM -BAND Xtal locked 30MW broadcast transmit- 
ter kit mono US$49.00, stereo US$99.00, postage 
US$20.00 /shipment. CD -FM, Australia, phone - 
fax 61 -8- 3640902 Amex & Visa. . 

KILL or reduce stereo /AV sound automatically 
while using the telephone. 100% safe. Complete 
plans and SS /PCB layout on iron -on film. $6.00. 
BULLSEYE ENGINEERING, PO Box 20173, 
Cranston, Rl 02920. 

SURVEILLANCE /Countersurveillance, bugging/ 
phone tapping detector,telephone /fax encryption, 
vehicle tracking, covert video, transmitters kit, and 
more...A.B. ELECTRONICS, (718) 253 -3637. 

HIGH -Voltage Devices! Spectacular fork light- 
ning displays! Amazing construction plans in- 
clude: air -core Tesla coils, resonant induction 
coils, Cockcroft -Walton voltage multipliers, elec- 
trostatic generators, Kirlian electrophotography, 
ion electroscope, negative ion generators... Cata- 
log $1.00. SCIENTIFIC, Box 1054ENA, Duvall, 
WA 98019. 

COUNTER -Surveillance technicians earn 
$250.00 hr! Free catalog and complete dealer 
information shows you how! 1 (800) 732 -5000. 

SATELLITE TV 
FREE catalog - Lowest prices worldwide. 
SKYVISION, 1012 Frontier, Fergus Falls, MN 
56537. 1 (800) 334 -6455. See full page ad the 
Shopper section. 

VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. Explains DES, Eprom, 
CloneMaster, Pay -per -view (HBO, Cinemax, 
Showtime, Adult, etc.) $16.95, $2.00 postage. 
Schematics for Videocypher II Plus, $20.00. 
Schematics for Videocypher II 032, $15.00. Soft- 
ware to copy and alter Eprom codes, $25.00. VCII 
Plus Eprom, binary and source code, $30.00. 
CABLETRONICS, Box 30502R, Bethesda, MD 
20824. 

CABLE TV converters & descramblers. 
PERFORMANCE ELECTRONICS, INC. 
Wholesalers welcome! Excellent prices! Personal 
service! 30 day money back guarantee! Free 
catalog! 1 (800) 815 -1512. 233 North 48th Suite 
MBE, Lincoln, NE 68504 -3512. 

"The family suggests 
that memorial 

contributions be made 
to the American 

Heart Association." 
When people want to 

honor a loved one 
and fight heart disease. 

AMERICAN HEART 
ASSOCIATION 

MEMORIALS & TRIBUTES 

kV° I : ` 

1 -800-AHA-USA1 

American Heart ijp 
Association 

This space provided as a public service. 
©1993, American Heart Association 
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BUSINESS OPPORTUNITIES 
EASY workl Excellent pay! Assemble products at 
home. Call toll free 1 (800) 467 -5566 Ext. 5192. 

START your own technical venture! Don Lan- 
caster's newly updated Incredible Secret Money 
Machine II tells how. We now have autographed 
copies of the Guru's underground classic for 
$18.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (602) 428 -4073. Visa/MC. 

HUGE profits. "Intruder ID ". Home /business 
professional alarm system. Complete protection. 
Also takes a picture of intruder. Your cost 
$148.00 complete - nothing else to buy - you 
sell $399.00. Very easy installation. ROSTECH, 
PO Box 2789, Plattsburgh, NY 12901. (514) 
522 -2158. 

EDUCATION & INSTRUCTION 
F.C.C. Commercial General Radiotelephone 
license. Electronics home study. Fast, 
inexpensive! "Free" details. COMMAND, D -176, 
Box 2824, San Francisco, CA 94126. 

ELECTRONIC engineering. 8 volumes com- 
plete. $109.95. No prior knowledge required. Free 
brochure. BANNER TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, IL 61103. 

ELECTRICITY/Electronics training series used 
by US military. 24 volumes, other courses avail- 
able. Free info; FEDERAL TECHNICAL PUB- 
LISHERS, Box 1218 E., Glen Lake. MN 55345. 

BUY BONDS 

Learn VCR repair! 
Home study. Learn high -profit repairs 

without investing in high -tech instruments. 
IFREE BOOKLET: 800-223-4542. 

Name Ape 
IAddress 
City.. State Zip 

The School of VCR Repair, Dept. VRM342 
L065 Roswell Road, Atlanta, Georgia 30328 - - - M - MSS - - - 

CABLE BOX 
WHOLESALERS, INC. 

BEST BOXES -BEST PRICES 

Immediate Shipping -COD's 

Satisfaction Guaranteed 
FREE Catalog -Call Now 

800 -841 -7835 

SIGNAL ELIMINATOR 
Sfieng'S 

Chains! 

CABLE TV 50dB NOTCH FILTERS for inter- 
ference removal or channel censoring. Filters 
are user -adjustable to desired channel # or 
frequency. Eight Models available, each for 
certain channels: 2 & 3; 4 to 6; 7 to 13; 14 to 
17; 18 to 22; 23 to 29; 30 to 36; 95 to 99 plus 0 
& 1. Just $30 each or 3 for $75, includes 
shipping. ONE MONTH MONEY BACK, fast 
delivery. Visa, MC, check or M.O. (C.O.D. is 
$5 extra) Huge discounts for higher quan- 
tities. STAR CIRCUITS, P.O. Box 94917, Las 
Vegas, NV 89193. Call 24 hours 
1-800-535-7827. 

INVENTIONS 
FREE Invention package: DAVISON AND AS- 
SOCIATES offers customized development 
patenting, and licensing for new products and . 1 

ideas. Proven results: 1 (800) 677 -6382. 

Learn to fix computers, 
Home study. Earn great money repairing I 

troubleshooting, upgrading, and installing 
PCs. Free literature: 800- 223 -4542. 

Name - Asa_. An 
Gay _ _.- _ Sute _ _.. Zip 

The School of PC Repair, Dept JJM342 
6065 Roswell Road, Atlanta, Georgia 30328 w - w m N - - I 

WE'VE GOT IT ! 

a Service Selection Value 
MCM ELECTRONICS is your one stop shop fcr all of your electronics 
needs. Stocked and ready to ship within 24 hours are over 21.000 
different items inclucing test equipment, semicoiductors, repair parts, 

speaker components, amateur radio accessories. products and 

much more. Call today for your free 324 page catalog and you will discover.. 

When you need it, WE'VE GOT IT ! 

To request a free catalog . .. 1-800-543-4330 
Product questions ... 1-800-824-TECH(8324) 

Get fast delivery from our distribution facilities in Dayton, OH and Reno. NV! 

1019M 

OaDEae M: ,a,N 

CALL TOLL FREE 1- 800 -543 -4330 
FAX t'513- 4344959 

CIRCLE 87 ON FREE INFORMATION CARD 

FREI- 
441.- CATAL(1G - 

EN-91 
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FAST SERVICE DISCOUNT PRICES 

9 VOLT 60 MA 
SOLAR PANEL 

These 6" X 6" glass enclosed photo- 
voltaic panels produce 9 Vdc at 60 
ma. Ideal for charging batteries and 
powering small devices. Put two or 
more together for more current and 
voltage. Includes 

25 hook -up instructions 

CAT # SPL -960 5 each 

5 WAY MULTI -POINT 
TEST LEADS 

High quality, flexible, cloth 
covered red and black test leads 

N with telecom industry standard 
us 5 way multipoint test clips on one end 

and spade lugs on the other end. 5 ways to con- 
nect clips: 1) U- shaped nose for qc terminals; 
2) Notched jaw for gripping screws, wires or termi- 
nals; 3) Serrated teeth for threaded or wire wrap 
terminals; 4) Cluster of small needles for piercing 
small gauge wires; 5) Large piercing needle for 
piercing larger wires. 4 feet long. At one end of the 
cord is a 1500 ohm resistor 

J 
G O 

that can be switched in and 
out of circuit. CAT # TL -200 $ ILI per set 

1 3/4" SPEAKER 
8 ohm. 1 watt speaker. 
Very heavy magnet for its size. 
Speaker o.d. 1.8'. 
Magnet o.d. 1.35". 

25 CAT# SK -175 

$ 1 each 10 for $11.00 

JUMBO SAVINGS 

JUMBO LEDS 
Liton u LTI- 327C - 8MM 
Ideal for eye- catching indicators and displays. 
A recent quantity purchase of these BIG, 8mm 
diameter, red diffused LEDs enables us to provide 
some very special pricing. Ó0 
The leads on these devices 5 for $ 
have been trimmed to 0.325', 
leaving plenty of room for CAT # LED -23 
soldering. Normally these 
parts would sell for 
more than twice our price. 

100 for $15.00 
1000 for $120.00 

ORDER TOLL FREE 

1- 800 -826 -5432 
CHARGE ORDERS to Visa, Mastercard or Discover 

TERMS: Minimum order $10.00. Shipping and handling for the 
48 continental U.S.A. $4.00 per order. All others including AK, 
HI, PR or Canada must pay lull shipping. All orders delivered 
in CALIFORNIA must include local state sales tax. Quantities 
Limited. NO COD.. Prices subject to change without notice. 

CALL, WRllt or 

FAX for a FREE 

64 Page 

CATALOG 
Outside the U.S.A. 

ePnd S2.00 Postage' 

MAIL ORDERS TO: 

ALL ELECTRONICS 
CORPORATION 

P.O. Box 567 
Van Nuys, CA 91408 
FAX (818)781 -2653 
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ADVERTISING INDEX 

Electronics Now does not assume any 
responsibility for errors that may appear 
in the index below. 

Free Information Number Page 

190 3M Electronic Specialty 79 

Akizuki Denshi Tsusho Ltd. 75 

107 All Electronics 96 

108 AMC Sales IO 

77 B & K Precision 73 

193 Black Feather Electronics 23 

Claggk Video 25 

Cleveland Inst. of Elec. 37 

Command Productions 68 

Comtrad Industries 21, 38 

55 Contact East 89 

Copyright Clearance Center . 79 

127 Deco Industries 89 

EIA 28 

Electronic Tech. Today 78, 88 

121 Fluke Corporation CV2 

182 Foley -Belsaw Company 75 

194 Global Specialties 11 

196 Goldstar Precision 29 

199 Goldstar Precision 23 

Grantham College 12 

86 Heath Company 20 

126 Interactive Image Technologies .. 1 

ISCET 94 

198 

87 

195 

Kepco Inc. 89 

MCM Electronics 95 

Mini -Circuits CV4 

NRI Schools 19, 27 

NRI Schools 69 

191 Parallax CV3 

Tab Books 82 

92 Tektronix, Inc. 5 

192 Tektronix, Inc. 15 

197 Visual Communications 12 

312 Weka 13 

189 Wintek Corporation 91 

World College 7 

281 Xandi 77 

Zentek Corp. 93 

Gernsback Publications, Inc. 
500 -B Bi -County Blvd. 
Farmingdale, NY 11735 
1 -(516) 293 -3000 
Larry Steckler, EHF /CET 

President 

Christina Estrada 
assistant to the President 

For Advertising ONLY 
516-293-3000 
Fax 1-516-293-3115 

Larry Steckler 
publisher 

Arline Fishman 
advertising director 

Denise Mullen 
advertising assistant 

Kelly Twist 
credit manager 

Subscriber Customer Service 
1- 800 -288 -0652 

Order Entry for New Subscribers 
1 -800- 999 -7139 
7:00 AM - 6:00 PM M -F MST 

ADVERTISING 
SALES OFFICES 

EAST /SOUTHEAST 
Stanley Levitan 
Eastern Advertising 
1 Overlook Ave. 
Great Neck, NY 11021 

1 -516- 487 -9357 
Fax 1- 516- 487 -8402 

MIDWEST/Texas/Arkansas/Okla. 
Ralph Bergen 
Midwest Advertising 
One Northfield Plaza, Suite 300 
Northfield, IL 60093 -1214 
1- 708 -446 -1444 
Fax 1- 708 -559 -0562 

PACIFIC COAST 
Blake Murphy 
Pacific Advertising 
Hutch Looney & Associates, Inc. 
6310 San Vicente Blvd. 
Suite 360 
Los Angeles, CA 90048 
1-213-931-3444 
Fax 1- 213 -931 -7309 

Electronic Shopper 
Joe Shere 
National Representative 
PO. Box 169 
Idyllwild, CA 92549 
1- 909 -659 -9743 
Fax 1-909-659-2469 
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BASIC STAMP 
Stamp -Sized Computer Runs BASIC 

The BASIC Stamp is a small single -board computer that runs BASIC 

programs. It has 8 I/O lines, which can be used for a variety of 
digital and analog purposes. The Stamp's BASIC language includes 
familiar instructions, such as GOTO, FOR...NEXT, and IF...THEN, as 
well as SBC instructions, such as SERIN, PWM, and BUTTON. Each 
instruction takes 2 -3 bytes of the Stamp's 256 -byte EEPROM, resulting in a maximum 
program size of 80 -100 instructions. Programs execute at about 2,000 instructions per second. 

The BASIC Stamp Programming Package contains everything you need to program Stamps using your PC. The 
package includes our editor software, programming cable, manual, application notes, and free technical support. 
The package is available for $99; Stamps are sold separately for $39. 

; .:;.- - 'r 
i," 

_ f O 

l-, 
" 

1 

1 

- 1, di - 1, 
th ' , , 

, , ,, 
, ,II' "' . 

1'4° c, 

,A, 

4.: g 

i 

,(,ra, 

, 
,/ , ,, 

" , I, f, rd r, r, ( , 

, r 
, 

) I j 1 
z ;,, r 
I " 

, 

0 ,,, 
" 

,,, 
11 1 """ 

w+o u 

New Stamp Module Available Soon 

A number of customers have expressed interest in a SIP -type Stamp 
for use in their products. So, we designed the 'BS1 -IC" depicted 
above (actual size). The BSI -IC has the same functions as the 
original Stamp, but without the prototype area and battery clips. 
We should have production units in November, depending upon 
availability of surface -mount parts. Pricing will start at $29. 

Micro -Terminal 

In this application, the Stamp receives serial data and displays it on the 
LCD. The state of the four buttons is then transmitted serially. 

çBASIC STAMP 

SERIAL OUT E 
SEMI_ IN > 

BS 

LCC:I 
vac Vo 

2 SI 

ss RAN DBO DBI DB2 Dea 

PIC16Cxx MICROCONTROLLERS and TOOLS 
In price and availability, nothing compares to PICs. 

PICs are the answer to many small controller needs, 
especially if price is an issue. A typical PIC is the 
PIC16C54 -RC /P; it's an 18 -pin DIP package with 12 

I/O lines, 512 words of PROM, and 32 bytes of RAM, 

all for around $4.00 in small quantities. And newer 
PICs have interrupts, A/D, and up to 33 I/O lines. 

For the past three years, we've been helping people 
get started with PICs. We offer a growing line of 
development tools, documentation, application notes, 
and technical help, as well as the PICs themselves. 

If you'd like information on our PIC tools, or you'd 
like a copy of our complete catalog, please let us know. 
We'll be happy to send whatever materials you need: 

P,Ria142a 
3805 Atherton Road, #102 Rocklin, CA 95765 USA 

(916) 624 -8333 Fax: 624 -8003 BBS: 624 -7101 

BASIC Stamp, Impression, TrueFlight. and the Parallax logo are trademarks of Parallax, Inc. 

Features and prices subject to change without notice. Prices are U.S. prices only; prices in 

CIRCLE 191 ON 
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PIC Chips $4 - $27 

We offer PICs in the "RC" and 
EPROM versions. 

PIC16Cxx Programmer $199 

Supports PIC16C5x, 71, & '84. 
Also PIC16C64 with 40 -pin adapter. 

TtueFlight for '71/'84 
TM 

$299 

Programmer & flash IN eraser form 
development system for '71 & '84. 

PIC is a registered trademark of Microchip Technology, 
other countries may vary. 

FREE INFORMATION CARD 

Impression '5x $399 
Downloader allows you to run 
PIC16C5x code in- circuit at 20 MHz. 

Inc 089.6 
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DC -2000 MHz 

AMPLIFIERS 
In plastic and ceramic packages, for low -cost solu- 
tions to dozens of application requirements, select Mini - 
Circuits' flatpack or surface -mount wideband monolithic 
amplifiers. For example, cascade three MAR -2 monolithic 
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz 
amplifier for less than $4.50. Design values and circuit 
board layout available on request. 

It's just as easy to create an amplifier that meets 
other specific needs, whether it be low noise, high gain, 
or medium power. Select from Mini -Circuits' wide 
assortment of models (see Chart), sketch a simple inter - 
conni=ct layout, and the design is done. Each model 
is characterized with S parameter data included in our 
740 -page RF /IF Designers' Handbook. 

All Mini -Circuits' amplifiers feature tight unit -to -unit 
repeatability, high reliability, a one -year guarantee, tape 
and reel packaging, off - 
the -shelf availability, with 
prices starting at 99 cents. 

Mini -Circuits' monolithic 
amplifiers...for innovative 
do- it- yourself problem ,_:,, 

solvers. Models above shown actual size 

MAR- MAV- MAV MAR VAM RAM 
SM SM 

F155 REV. A 

from 

PLASTIC *oVAM -3 +VAM -6 + +VAM -7 
SURFACE -MOUNT 1.45 1.29 1.75 

add suffix SM MAR -1 MAR -2 MAR -3 MAR-4 MAR-6 MAR -7 MAR -8 
to model no. 1.04 1.40 1.50 1.60 1.34 1.80 1.75 
(ex. MAR -ISM) MAV -1 +MAV -2 +MAV -3 MAV-4 

1.15 1.45 1.55 1.65 2.15 

CERAMIC RAM -1 RAM -2 RAM -3 RAM-4 RAM-6 RAM -7 RAM-8 
SURFACE -MOUNT 4.95 4.95 4.95 4.95 4.95 4.95 4.95 

PLASTIC MAV -1 +MAV -2 +MAV -3 +MAV -4 MAV -11 
FLAT -PACK 1.10 1.40 1.50 1.60 2.10 

MAR -1 MAR -2 MAR -3 MAR -4 MAR -6 MAR -7 MAR -8 
0 9 1 3 1 4 1.55 1.29 1.75 1.70 

Freq.MHz,DC to 1000 2000 2000 1000 2000 2000 1000 1000 

Gain, dB at 100MHz 18.5 12.5 12.5 8.3 20 13.5 32.5 12.7 

Output Pwr. +dBm 1.5 4.5 10.0 12.5 2.0 5.5 12.5 17.5 

NF, dB 5.5 6.5 6.0 6.5 3.0 5.0 3.3 3.6 

Unit price $ (25 qty) 

4t5 r 
Prices wn Only 

tuprUS I L/ I /90 

MAV-11 

Notes: + Frequency range DC- 1500MHz ++ Gain 1/2 dB less than shown 

designer's kit, KH -1 available only $59.95 includes. 
40 AMPLIFIERS' 10 MAR-1 10 MAR -3, 10 MAR -4, 10 MAR -8 
150 CAPACITORS* `,n I on pl 50 1.000 pl, 50 10,000 pt 

740 page RF /IF DESIGNER'S HANDBOOK 
MIXERS POWER SPLITTER /COMBINERS AMPLIFIERS ELECTRONIC ATTENUATORS 
I &Q /QPSK MODULATORS ATTENUATORS /TERMINATIONS DIRECTIONAL COUPLERS 
RF TRANSFORMERS DIGITAL ATTENUATORS PHASE DETECTORS SWITCHES /DRIVERS 
FILTERS LIMITERS FREQUENCY DOUBLERS 

Typical Circuit Arrangement *values or models may be substituted without notice. 9 
depending on supplies. Rbias 

finding new ways ... 

setting higher standards 

1 
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