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The End of Everything? 

The clock is ticking. When it strikes midnight on this coming December 
31st, will the world as we know it end? 

Well, if you look at some of the more extreme scenarios being outlined for 
the end of the century, you might think so. 

We don't. 

But that does not mean that we should blithely ignore the end of the mil- 
lennium, and the possible peril it presents to anything that is run by-or 
that depends on- computers. The potential for chaos is enormous. That's 
why governments, utilities, and industry are spending billions to get a han- 
dle on the problem and make sure any disruption is minimal. 

The thing is, as individuals, there is little that we can do about the year - 
2000 readiness of the major systems that run this county except to take rea- 
sonable precautions before that fateful day -and to worry ourselves sick 
over what probably (we hope) will be no big deal. 

However, that's not to say that there is nothing we need to do. In fact, if 
you own or use a personal computer, you really need to sit down and assess 
its Y2K readiness. That's especially important if you use that computer in 
your business. While failure to do so won't cause airplanes to crash, the 
lights to go out, and banks to go belly up, it could render your personal or 
business financial records and other data useless. How important that is to 
you is for you to decide -and to act on. 

This month's cover article is a quick primer on the Y2K problem, how and 
why it affects personal computers, and what you can do to get through the 
end of the century with as little fuss as possible. If you own a computer, it 
is in your own best interests to do the tests it describes, and if necessary, 
implement one of the suggested solutions. If you don't, well, we'll light a 
candle for you. 

Carl Laron 
Editor 



Half the Picture 

& 
READERS' QUESTIONS, EDITORS' ANSWERS 

CONDUCTED BY MICHAEL A. COVINGTON, N4TMI 

It has come to my attention that Fig. 4 

in the February 1999 installment of this 

column appeared incorrectly -the dia- 
gram was drawn properly but a significant 
portion of it was cut off when the page 
was laid out for printing, leading to some 
potentially dangerous confusion. The part 
of the diagram that appeared showed a 

variable isolation transformer (with two 
completely separate windings), but the 
text also talked about variable autotrans- 
formers (Variacs), and this may have given 

some people the impression that they are 

the same thing. They aren't, and using an 

autotransformer where an isolation trans- 
former is needed can be very dangerous. 
The complete diagram, showing how to 
combine an autotransformer with a fixed - 

voltage isolation transformer, was pub- 
lished in our April Letters column. 

Also, for the record we note that 
General Radio (originator of the name 
Variac) is now known as GenRad. 
Thanks to reader Nicholas Bodley for 
pointing this out. 

Day Counter 
I'm writing about your long -period 30 -day 

timer in the October 1998 issue. I think a 

photocell would be another good way to do it 
because the sun rises exactly once per day and 
you can count sunrises. Enclosed is a possible 

circuit. - Robert Medeika, Enfield, CT 

AFigure 1 shows your circuit, which 
we've refined a bit. The basic idea is 

to generate a digital signal that goes 
high when the sun is down and low 

when the sun is up, and then count the 
transitions. 

Photocell LDR1 detects sunlight; 
LDR stands for light- dependent resis- 
tor. It should be aimed at the northern 
sky rather than the sun itself, so it will 

see almost the same thing on clear days 

and cloudy ones. R1 controls sensitivity. 
One way to adjust it, without going 
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FIG. 1 -THIS LONG -PERIOD TIMER CIRCUIT (sent in by reader Robert Medeika) counts 

days by detecting sunrise and sunset. 

through a whole day -night cycle, is to 
wait until about ten minutes after sunset, 
midway between day and night, and 
adjust R1 so that the voltage across it is 

half of the supply voltage. Afterward, 
check that the output of IC1 is high at 
night and low in the daytime. 

A low -pass filter is formed by R2 and 
C 1 , introducing approximately a 1 -sec- 
ond delay so the circuit won't count 
lightning flashes or other short fluctua- 
tions. A 555 timer, ICI, is used as a level 

detector; unlike the comparator circuit 
you originally suggested, the 555 has 
hysteresis, which means the turn-on volt- 
age is higher than the turn -off voltage. 
That keeps the circuit from "chattering" 
back and forth between on and off when 
near the threshold. The 555 output is 

inverted (low when on, high when off). 

The other integrated circuit in the 
circuit (IC2) is a 4017 (CD4017) CMOS 
decade counter. By connecting output 
Q8 to the reset input, we make it count 
up to 7 and start over again, so its output 
consists of a single day -long pulse every 
week. You can feed this to other coun- 
ters to measure even longer periods. For 
example, adding a divide -by -four 
counter (such as a 4017 with Q5 con- 

nected to reset) would give you a cycle of 
28 days. 

A Bit About Bytes 
QI have several old EPROMs that I would 

like to use, but I have some questions. 

Why do the specs list the number of bits (such 

as 65,536 or 64K) if the memory is orga- 
nized into 8 -bit bytes (8K 8)? Now, sup- 

posing the computer can work with a single 

bit, why are there eight different address 

lines? And finally, why does each bit have its 
own address? 

I'm fifteen years old and have been inter- 
ested in electronics since I was seven. 

Electronics Now and Mobile Robots 
(f ones and Flynn, 1994) are the only places to 

learn anything beyond series /parallel circuits 

and electromagnets! - B. B., Orem, UT 

AThe short answer is that they give the 
bit count because they want to use as 

high a number as possible; 64K bits 
sounds more impressive than 8K bytes. 

A more serious answer is this: Some 
memories are bit -wide and some are byte - 
wide (and some are other widths, such as 

4, 16, or 32 bits). Figure 2 shows how a 

3 
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FIG. 2- BIT -WIDE MEMORY CHIPS store one bit at each address; eight of them in paral- 
lel store a byte. 

bit -wide memory works. To store an 8 -bit 
byte, eight chips are used in parallel, and 
the address lines are connected to all of 
them. At the same address, the eight chips 
store the eight respective bits of the 
byte -the first bit in the first chip, the sec- 
ond bit in the second chip, and so on. 

If the memory is byte -wide, it's like 
having all eight of the bit -wide chips in 
one (Fig. 3). You give the chip an address 
and it gives you all eight bits of data 
stored at that address. EPROMs are 
usually byte -wide; for example, the 2764 
holds 8K (8192) 8 -bit bytes. 

The number of address lines depends 
on the number of locations that need to 
be distinguished. Each memory location 
has its own address, and if you have 8192 
(8K) locations, you need 13 address lines 
in order to have 8192 different address- 
es (because 213 = 8192). 

Your author also got started in elec- 
tronics at age seven, roughly, but didn't 
come across any really good textbooks 
until years later. Let me recommend The 
Art of Electronics, by Horowitz and Hill; 
the ARRL Handbook for Radio Amateurs; 
and Experiments with EPROMs, by 
Prochnow. 

Where's Digital TV? 
What frequency band is used f-or digital 
television and what type of antenna will 

4 be required? What is the expected reception 

distance? Will you eventually have an arti- 
cle on how to build a digital -to- analog TV 
converter or is it likely that the chips 
required will be proprietary? 

According to the newspaper, Los Angeles 
stations now operating on channels 2, 4, 5, 
and 7 were slated to start digital transmis- 
sions in November 1998. - J. H. M, Sun 
City, CA 

AThroughout its history, TV transmis- 
sion has been, basically, a problem of 

data compression. The challenge is to 
transmit lots of data (enough for moving 
pictures and sound) through a channel 
with limited bandwidth (6 MHz). When 
color TV was introduced in the late 
1940s, the channel width remained the 
same as for black -and -white and some 
picture sharpness was sacrificed. Even 
black- and -white TV pictures are rather 
blurry compared to photographs or 
computer screen images. 

Digital TV will change that by intro- 
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FIG. 3-A BYTE -WIDE MEMORY CHIP 
does the work of eight bit -wide chips. 

ducing high -definition television 
(HDTV) along with several standard - 
definition (SDTV) formats that offer 
improved picture quality. Digital TV 
relies on a computer inside the TV set to 
receive and process the images, which are 
transmitted with MPEG data compres- 
sion. MPEG eliminates the need to 
transmit the entire picture 30 times per 
second, every time the screen is scanned; 
instead, only the moving parts of the 
image are retransmitted. That, together 
with other compression techniques, 
makes it possible to transmit about five 
times as much data on the same channel. 
HDTV images are twice as sharp, hori- 
zontally and vertically, as present -day TV 
images and will lack the horizontally 
smeared quality of analog TV What I 
noticed when viewing a demonstration 
was that I could easily see the actors' indi- 
vidual teeth, rather than just a white blur. 

Digital TV will use the same 6- 
MHz- wide VHF and UHF TV channels 
that are presently used for analog 
(NTSC) television. (Japanese non -digi- 
tal HDTV required extra -wide channels 
and the United States chose not to adopt 
it.) During the transition, the FCC has 
allotted many stations a second channel 
(usually UHF) so they can start up digi- 
tal broadcasts without discontinuing 
their analog broadcasts. For example, 
KCBS in Los Angeles, Channel 2, is 
assigned Channel 60 (an existing UHF 
channel) for digital broadcasts. By 2006, 



HOW TO GET INFORMATION ABOUT ELECTRONICS 

On the Internet: See our Web site at 
http: / /www.gernsback.com for information 
and files relating to our magazines (Elec- 
tronics Now and Popular Electronics) and 
links to other useful sites. 

To discuss electronics with your fellow 

enthusiasts, visit the newsgroups sci.elec- 
tronics.repair, sci.electronics.components, 
sci.electronics.design, and rec.radio.ama- 
teur.homebrew. "For sale" messages are per- 

mitted only in rec.radio.swap and misc.indus- 
try.electronics.marketplace. 

Many electronic component manufac- 
turers have Web pages; see the directory at 
http://www.hitex.com/chipdir /, or try address- 
es such as httpi/www.ti.com and http: //www. 

motorola.com (substituting any company's 
name or abbreviation as appropriate). Many 
IC data sheets can be viewed online. 
Extensive information about how to repair 

consumer electronic devices and computers 
can be found at www.repairfaq.org. 

Books: Several good introductory electron- 
ics books are available at RadioShack, 
including one on building power supplies. 

An excellent general electronics textbook 
is The Art of Electronics, by Paul Horowitz 
and Winfield Hill, available from the publish- 
er (Cambridge University Press, 1- 800 -872- 
7423) or on special order through any book- 

store. Its 1125 pages are full of information 

on how to build working circuits, with a min- 
imum of mathematics. 

Also indispensable is The ARRL Hand- 
book for Radio Amateurs, comprising 1000 

pages of theory, radio circuits, and ready -to- 
build projects, available from the American 
Radio Relay League, Newington, CT 06111, 
and from ham -radio equipment dealers. 

Copies of past articles: Copies of past 
articles in Electronics Now and Popular 
Electronics (post 1994 only) are available 
from our Claggk, Inc., Reprint Department, 
P.O Box 4099, Farmingdale, NY 11735;Tel: 
516 -293 -3751. 

Electronics Now and many other mag- 
azines are indexed in the Reader's Guide to 

Periodical Literature, available at your public 
library. Copies of articles in other magazines 
can be obtained through your public library's 
interlibrary loan service; expect to pay about 
30 cents a page. 

Service manuals: Manuals for radios, Ns, 
VCRs, audio equipment, and some comput- 
ers are available from Howard W. Sams & 

Co., Indianapolis, IN 46214 (1- 800 -428- 
7267). The free Sams catalog also lists 
addresses of manufacturers and parts deal- 
ers. Even if an item isn't listed in the catalog, 
it pays to call Sams; they may have a sche- 
matic on file which they can copy for you. 

Manuals for older test equipment and 

ham radio gear are available from Hi 

Manuals, PO Box 802, Council Bluffs, IA 

51502, and Manuals Plus, PO Box 549, 
Tooele, UT 84074. 

Replacement semiconductors: Replace- 
ment transistors, ICs, and other semicon- 
ductors, marketed by Philips ECG, NTE, 
and Thomson (SK), are available through 
most parts dealers (including RadioShack 
on special order). The ECG, NTE, and SK 

lines contain a few hundred parts that sub- 
stitute for many thousands of others; a 

directory (supplied as a large book and on 

diskette) tells you which one to use. NTE 
numbers usually match ECG; SK numbers 

are different. 
Remember that the "2S" in a Japanese 

type number is usually omitted; a transistor 
marked D945 is actually a 2SD945. 

Hamfests (swap meets) and local organi- 
zations: These can be located by writing to 

the American Radio Relay League, 
Newington, CT 06111; (httpJ /www.arrl.org). 
A hamfest is an excellent place to pick up 
used test equipment, older parts, and other 
items at bargain prices, as well as to meet 
your fellow electronics enthusiasts -both 
amateur and professional. 

all broadcasters must drop back to using 
just one channel and transmit only digi- 
tal broadcasts; analog TV will then be 

dead and older TVs will not be usable 
without converters. 

You can keep using your present TV 
antenna as long as it covers the appro- 
priate channels, and you can use your 
present TV with a converter (set -top 
box), but if you do, you won't get as 

much of an improvement in picture 
quality; to achieve the best possible 
images will require an all- digital TV. 
Reception distances will be about the 
same as with analog TV, or perhaps a 

little shorter because, like FM radio, 
digital TV is an all -or- nothing thing: 
either you get a good signal or you get 
nothing at all. 

Set -top converters will probably be 
cheaper to buy than to build; they'll con- 
tain as much computer power as a PC, 
and although the chip sets will not be 
expensive, there will be little or nothing 
to be gained by assembling your own, 
since there will be nothing to customize. 
We'll stay tuned, though (pardon the 
pun) and bring you any digital -TV- 
related projects that are practical and 
useful. 
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FIG. 4 -THE PUSHBUTTON VOLUME CONTROL presented in December 1998 could 

short out the power supply; reader Ernest Giarrusso's correction solves the problem. Only 

the affected part of the circuit is shown here. 

Volume Control Correction 
QYour push-button volume control ("Q&A," 
Electronics Now, December, 1998) has 

a possibility of shorting out the power supply if 
both buttons are pressed at once. Here is a cir- 

cuit revision that solves the problem. - Ernest 

Giarrusso, Lompoc, CA 

AYou're right. The circuit came from a 

Philips application note that actually 
specified a non -shorting spring -loaded 
switch (SPDT with center off), and in 

our zeal to avoid hard -to -find compo- 
nents, we changed it to two pushbut- 
tons. Figure 4 shows part of the original 
circuit and your well -thought -out cor- 
rection. In both versions, Cl charges 
and discharges through 2200 ohms; the 
difference is that you have separate resis- 
tors for charging and discharging, so 

that if both buttons are pressed at once, 
only about 1 mA of current is wasted. 
Thanks! 

Battery Magic? 
QWhat is the technology described in the 

enclosed clipping? Why isn't it more com- 

monplace? Is it possible for the average 
Continued on page 12 5 
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QUIPMENT REPuti 
SUMMATEC PORTABLE HARD -DRIVE SYSTEM 

Summatec's portable hard -drive 
system is the last removable -media 

drive you'll ever need -it grows 
along with your needs. 

CIRCLE 15 ON FREE INFORMATION CARD 

There are enough removable -media 
systems on the market to make one 

scared of plunking down money on any 
one of them. After all, with all of the dif- 
ferent memory technologies, capacities, 
interfaces, and formats, which one is 
someone supposed to buy? If you are 
someone who needs more portable stor- 
age space than 1.44- megabyte floppy 
disks will provide and have been using 
computers for a number of years, you 
know what we are talking about as you 
probably have a number of scrapped 
removable -storage drives tucked away in 
the closet. No doubt the disks, cartridges, 
or whatever else they used are considered 
ridiculously low in capacity today and 
might not even be made anymore. 

A lot of older portable -drive systems 
used disks that held about 100 megabytes, 
but today there are many that provide 
about a gigabyte of storage per cartridge. 
Even so, one gigabyte isn't all that much 
storage space anymore, and the situation 
will worsen with time. And while a lot of 
newer systems are compatible with older - 
style media, it is a certainty that if you 
have a system that uses one -gigabyte car- 
tridges and a newer -model drive comes 
out that uses two- gigabyte cartridges, 
your drive won't be compatible with the 
newer cartridges. 

What's clearly needed is a remov- 
able -media system that is not only back- 

ward -compatible with older media, but 
also forward -compatible with future 
media. And if it's faster than every other 
removable -media system on the market, 
then so much the better. Though for- 
ward compatibility might seem impossi- 
ble, Summatec's MobileDrive portable 
drive system does indeed offer it -if you 
bought one with a one -gigabyte capacity 
a few months ago, today you can fit five 
gigabytes into the same hardware. Plus, 
both the one -gigabyte and five -gigabyte 
media are faster than anything else with 
removable data cartridges. The media is 
also quite rugged, and options for inter- 
nal desktop use, external desktop use, 
and notebook computer use are avail- 
able. How is this all possible? 

At the heart of Summatec's portable 
drive system are actual 2.5 -inch IDE 
hard drives, the type used in notebook 
computers. You pick the drive capacity 
you need today, and the type of inter- 
face, and you can always pick up a larger 
drive later on as well as a different type 
of interface should you need it. 

MobileDrive 
As stated above, the key to 

MobileDrive's versatility is the fact that 
it uses notebook hard drives. Those dri- 
ves have a rugged design to begin with 
because of their intended use. Notebook 
drives are available with capacities as 

high as desktop drives, and they're just 
as fast -much faster than any remov- 
able- cartridge based system, even if it's 
Winchester- based. Plus, hard -drive 
makers are constantly packing in more 
capacity and lowering prices, so next 
year you'll pay less per megabyte for 
additional storage than you do this year. 

Summatec wraps the 2.5 -inch IDE 
drives in rugged, shock -absorbing shells 
that turn the bare drives into durable, 
portable memory cartridges. The shells 
measure 3 inches wide by 1 inch high by 5 

inches long. At the time of this writing, 2- 
gigabyte units cost $249, 3 gigabytes 
$299, 4 gigabytes $399, and 5 gigabytes 
$499 -you always pay a premium for the 
highest- capacity hard drive. 

You need at least one of those "car- 
tridges," and at least one of the follow- 
ing interfaces: The most basic and least 
expensive interface is an internal dock- 
ing station for desktop computers. This 
$149 motorized docking station ($100 
when bundled with a drive) installs in a 
standard 5.25 -inch drive bay and the 
Summatec drive cartridges slide in and 
out of it. Power comes from the PC 
power supply and the docking station 
connects to a motherboard IDE con- 
troller. Mounting hardware, IDE, and 
power cables are included. You don't 
need to load any drivers with this 
arrangement. 

Because you don't want someone else 
walking off with your hard drive, a secu- 
rity-key lock option prevents unautho- 
rized insertion or removal of the 
MobileDrive cartridge. And because the 
drives are bootable, security could possi- 
bly be compromised. Therefore, unau- 
thorized access disables computer oper- 
ation until it is properly reset. The 
microprocessor -controlled docking sta- 
tion ensures proper hard drive spin -up 
and spin -down, and the hard drive will 
not eject until data transfer is complete. 

Another MobileDrive option is the 
$199 PC -Card interface. That device 
fits over the end of a hard -drive car- 
tridge, and a PC Card on the end of the 
attached cable slips into a slot in a note- 



book computer. Notebook computers 
instantly detect the plug- and -play drive 
and open a new drive window on the 
desktop. No drivers have to be loaded 
for this option, either. 

The third option is a $249 universal 
parallel -port solution for all computers, 
notebook or desktop. That external dock- 
ing bay for the hard -drive cartridges 
receives power from an included AC 
adapter and connects to a computer's par- 
allel port A pass -through connector for a 

printer is provided. Drivers included on 

diskette allow a system to control the 
drive whenever it's attached. Drivers are 
included for Wmdows 95, NT, 3.x, DOS, 
and 0S2. You won't get nearly the same 
performance from this arrangement as 

you would from either the internal desk- 
top docking station or the PC -Card inter- 
face, but it is a universal solution. 

Even though Ultra IDE controllers 
support data transfer rates up to 33.2 
megabytes per second, no IDE hard 
drive can run that fast just yet. But you 
will see transfer rates between 5 and 10 

megabytes per second depending on 
your particular configuration. Odds are 
you'll see less than 1 megabyte per sec- 
ond with the parallel port option, as par- 
allel ports just aren't that fast. 

Summatec's MobileDrive system 
offers the best of all worlds in portable 
storage. There are notebook and desk- 
top options, plus a universal solution. 
Capacities range from 2 to 5 gigabytes, 
and that will increase, along with perfor- 
mance, over time. Who could ask for 
anything more in removable storage? 
For more information on the Summatec 
Computer Corporation MobileDrive 
portable hard -drive system, contact the 
company directly (368 East Broadway, 
Vista, CA 92084; Tel: 760 -726 -7807; 
Web: www summatec.com), or circle 15 

on the Free Information Card. 
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"That wasn't what 1 meant when 1 said 
to put $10,000 in CDs" 

Electronics CD ROMs 
Want to improve your design skills? 
Then you should consider our range of CO ROMs by best -selling author Mike Tookey 

Electronic Circuits and Components provides o sound introdudion to the prindpk s 

and applications of the most common types of electronic components and how they are 

used to form complete circuits. Sediom on the disc include: fundamental electronic 

theory , odive components, passive components, analog circuits and digital circuit 

Includes circuit s and assignments for Electronics Workbench. 

The Parts Gallery has been designed to overcome the problem of component and 

symbol recognition. The CO ROM will help students recognize common electronic 

components and their corresponding symbols in circuit diagrams. Quizzes are included. 

The Parts Gallery is free with Electronic Grcults and Components. 

Digital Electronics datais the principles and practice of digital electronics, including 

logic gates, combinational and sequential logic cirait, docks, counters, shalt registers, 

and displays. The CD ROM also provides an introduction to microprocessor based 

systems. Indodes circuit sand assignmentsfa Ek dronicsWorkbench. 

Analog Electronics is o complete looming resource for this most difficult subject. the 

CD ROM includes the usual wealth of virtual laboratories as well as an electronic circuit 

simulator with over 50 pre- designed analog circuit, which gives you the ultimate 

learning tool. The CO ROM provides comprehensive coverage of analog fundamentak, 

transistor circuit design, op -amps, filters, oscillators, and other analog systems. 

"...hammers home the concepts in a way 
that no textbook ever could." 

E ectl orscs Australis 

Interested in programming PIC micros? 
We have the perfect solution: 

Our PiCtutor CD ROM can teach you how to write assembly language programs for the 

PIC series of mkrocontrolkrs. The CD ROM's 39 lutoriol sections wall guide you from 

basic PIC architecture, commands, and programming techniques up to advanced 

concepts such as watchdog timers, interrupts, sleep modes, and (EPROM data memory 

use Over BO exercises and challenges are provided to test your understanding, and the 

unique Virtual PIC allows you to write and test programs on -screen. 

The complementary development kit includes o reprogrammable PICT 6C84, whkh you 

can program via your printer port. The institution version (designed for use in sdrools, 

colleges and industry) includes a quad 7-segment LED display and alphanumeric LCD 

display. The development kit provides on excellent platform for both learning PIC 

programming and for further project/development work. Assembler and send (via 

printer port) software is included on the CD ROM. 

produced by 

m015 
atom 
mtt>t,1 

development board Cwsinnían version) 

Prices and Versions 
Institution versions ore unable for use it schools, colleges and industry. 

Student versions are forstudent/home use. 
student 
version 

institution 
version 

Electronic Cirourta & Components $56 $159 

Digital Electronics $75 $189 

Analog Electronics $75 $189 

PtCtutor (CD arc development board)$179 $350 

Shipping cost to Corrado an adclitionol $5. Overseas orders please rented 

CIAGGK Inc for shipping ccsts 

see http :1 /www.MatrixMultimedia.co.uk for full specs and demos 
Please circle the products you would like to buy an the table above right, calculate the total cost, Hl in the form 

below and send it to us. Please allow4 - 6 weeks for delivery. 

Name 

Address 

bp. Telephone 

have enclosed my check for $ 

Please charge my credit card for $ 

Note that the delivery address and the address at which 
the card is registered must bathe same. 

Card type 

Mastercard, Yea. or Discover only 

Signature. 

Number. 

Il 

Order Form 

III III III 
Expire dale: En W ClA2 

Claggk Inc., PO Box 4099, Farmingdalle, NY 11735 -0792 
Tel: 516 -293 -3751 email claggk @poptronix.com 



COMPUTER C O N N E C T I O N S 

The Importance of USB 

THOSE OF YOU WHO'VE BEEN FOLLOWING THIS COLUMN 

FOR THE PAST COUPLE OF MONTHS KNOW THAT WE'VE 

BEEN COVERING SOME OF THE YEAR'S COMING CPUS. NOW, WHILE 

WE'VE DETAILED OFFERINGS FROM INTEL, AMD, AND CYRIX, 

there are still some other contenders in 
the market to explore. However, rather 
than let this column turn into a proces- 
sor forum, we'll shift gears this month to 
another aspect of modem computing. 
Count on a look at chips used in new 
Macintosh machines, as well as glances 
at other Intel competitors and high -end 
server vendors, in future installments of 
Computer Connections. 

Incidentally, on the topic of silicon 
manufacturers, Intel was one of the ini- 
tial companies to work on the develop- 
ment of this month's feature technology, 
and was the first company to provide sil- 
icon for its implementation on mother- 
boards. The technology? Universal 
Serial Bus, or USB. 

Fast and Easy Connectivity 
USB is a wonderful interface that 

took some time to "arrive." Providing 
automatic switching between two band- 
widths (1.5 and 12 Mbps), the interface 
could handle everything from mice and 
keyboards (low bandwidth) to scanners 
and digital cameras (high bandwidth). 

While available for a couple of years, 
USB was essentially useless before the 
arrival of Wmdows 98 (iMac computers 
can also use the bus, thanks to Mac OS 
8.1, but more on that later). The highest 
revision of Wmdows 95, OSR (OEM 
Service Release) 2.1, was allegedly able 
to use the interface, but hardware man- 
ufacturers had to write their own dri- 
vers, and it was a complicated process 

getting USB devices to work. 
The reason the latter fact was so dis- 

astrous was it went against some of the 
intended benefits of the high -speed 
interface, namely: hot swapability and 

BY KONSTANTINOS KARAGIANNIS 
COMPUTER EDITOR 

true Plug- and -Play. With Wmdows 98, 
however, USB devices can be recognized 
even if they're plugged in while the 
machine's running. You can then unplug 
said device while the system is on, and 
"hot swap" it for another peripheral. 

Of course, you probably won't have 
to swap many USB peripherals, because 
one of the biggest benefits of the inter- 
face is that you can daisy chain up to 127 
USB devices on a single computer. 
These multiple connections can be 
made in one of two ways. 

WITH USB (AND AN APPROPRIATE NUMBER OF USB HUBS), you can daisy chain up 
to 127 peripherals to your computer, including printers, joysticks, digital cameras, key- 
boards, and mice. 



First, you can physically chain 
together devices that come with both 
upstream and downstream ports. For 
example, you might get a USB keyboard 
that has an upstream port for connecting 
a USB mouse. That allows you to have 
more than one device attached to a sin- 
gle USB port on your computer. As a 

result of daisy chaining, you'll find 
yourself reaching for the back of 
your system's case less often. 
Unfortunately, not many USB 
devices come with a passthrough or 
upstream port. 

To get the most out of the (usually 
two) ports on the back of your machine, 
you'll want to invest in a good quality 
powered hub. Often coming in four- to 
seven -port versions, hubs allow you to 
connect multiple devices. By chaining 
hubs you could, in theory, reach the 
127 -peripheral limit of USB (just keep 
in mind that each hub counts as a 

device). 
You might have noticed our emphasis 

of the word "powered" in the last para- 
graph. Many USB devices take their 
power from the bus itself. While this is 

great for your power strip, which can 
become less cluttered, it's not so good 
for your system. The ports in your PC 
provide about 500 mA of power and will 

quickly max out if you add a couple of 
high -drain devices. Expect system bug - 
giness if the latter occurs. To prevent it, 
use a powered hub that provides current 
for its devices through a separate AC 
supply. 

A good powered hub to consider is 

Belkin Components' ExpressBus 4 Port, 
which, as its name implies, provides you 
with four upstream ports. It's a depend- 
able investment at $79 (MSRP) -for 
more connectivity, an ExpressBus 7 Port 
retails for $109. As with all list prices, 
shopping around should yield lower 
street prices. 

Another way to get a hub is as part of 
a USB monitor. Now, while these dis- 
plays come with USB ports and do con- 
nect to your PC's USB port, they still 
need a standard VGA -cable connection 
to your system's video card. USB's band- 
width is too limited to handle this type 
of video; so, in other words, a USB mon- 
itor is a standard monitor with a USB 
hub, and possibly some software control 
of onscreen settings such as brightness 
and contrast. 

Having just gone into the need for 
more and more ports, we might have 
raised the question of why you need 

them at all. The answer's simple: To take 
advantage of the expected 250 -plus 
devices that will run on the high -speed 
interface. In addition to keyboards, 
mice, scanners, and cameras, you can get 

Follow the onscreen instructions, insert 
the accompanying disk, and you're set. 

It's really that simple (we installed a cou- 
ple of different types of these cards for a 

roundup a few of months ago and never 
had a glitch). 

This upgraded version of USB still 
possesses all the features of a facto- 
ry- installed interface. The speed, 

hot swappability, and daisy chaining 
are all there for the using. 

Though we haven't done it, it is also 

possible to install the BusPort in a Mac. 
Just make sure the computer has an 

available slot and is running Mac OS 8.1 

or higher. 
The BusPort retails for $49. 

Depending on your needs, installing it, 
or a card like it, may be the last time you 
have to open up your computer's case for 
expansion. Unless you want to add an 
IEEE -1394 adapter for high -speed 
video transfer, but that's a topic for 
another month. 

BELKIN'S BUSPORT CARD lets you add 

USB capability to any Pentium -class or bet- 

ter PC running Windows 98, or Apple 
machine running Mac OS 8.1 or higher. 

Just make sure the computer has an open 

PCI slot. 

simple network solutions (e.g. connect 
two computers with a special USB 
cable), security sensors (like a thumb- 
print scanner), printers, external CD- 
ROM and other drives, joysticks, 
modems, MPEG -2 digitizers, and more. 
All usable without opening your system 
case. 

Unless.... 

Adding USB to a PC 
Does your PC have USB? If it's more 

than a year old, there's about a 50 -50 
chance it doesn't, and if it's more than 
two years old we'd bet it's USB -free. 
Not certain? Take a look at the back of 
the case. You should notice one or two 
thin sockets that look as if they'd just fit 
the tip of a thick flathead screwdriver. 
The symbol next to the ports should 
resemble a trident. Those are your USB 
ports. 

What? Your Pentium -class or better 
machine doesn't have them? No prob- 
lem, all post -486 PCs with an open PCI 
slot can be upgraded to USB using a 

card like Belkin's BusPort. You'll just 
need to be willing to upgrade your OS to 
Windows 98. Of course, that's a judg- 
ment call on your part. Win 98 doesn't 
run very well on machines that are slow- 
er than 133 MHz (do ignore the recom- 
mended minimum on the OS package), 
and the OS really needs 166 MHz plus 
32MB of RAM to be ... tolerable. 

If your Pentium -class machine will 

handle Wm 98, the upgrade to USB is a 

simple one. Turn off your PC and open 
its case. Insert the BusPort or similar 
adapter and turn on your computer. 

Expanding the iMac 
While Microsoft's Windows 98 was 

much anticipated for its PC USB sup- 
port, the Windows/PC platform was not 
the one that really guaranteed USB's 

VENDOR INFORMATION 
Belkin Components 
501 West Walnut Street 
Compton, CA 90220 
Tel: 800 -2- BELKIN 
Web: usb.belkin.com 

CompuCable Corporation 
210 -A McCormick Ave. 
Costa Mesa, CA 92626 
Tel: 714- 557 -5510 
Web: compucable.com 

Intel Corp. 
2200 Mission College Blvd. 
Santa Clara, CA 95052 -8119 
Tel: 408-765-8080 
Web: www.intel.com 

success in the marketplace. Apple threw 
the Wintel world a bit of a curveball last 
year. 

Called the iMac, it was a computer 
sensation. You couldn't watch a half - 
hour of TV without seeing an ad for it, 

and not a computer store would dare 
claim to not have it in stock. While not 
the fastest computer (it has a 233 -MHz 
G3 processor) it's cheap (now about 
$1000), attractive, and neatly packaged 
in an all -in -one design. Unfortunately, it 
is also a bit flimsy (dropping the key- 
board a foot causes many keys to pop 

Continued on page 12 9 
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ANTIQUE RADIO 

New Home For an Old Column 

GREETINGS ELECTRONICS NOW READERS! AFTER SOME 

TEN YEARS WITH POPULAR ELECTRONICS, IT DOES SEEM 

A BIT STRANGE TO BE IN THIS NEW SETTING -EVEN THOUGH 

"ANTIQUE RADIO" IS STILL COMING TO YOU THROUGH THE AUS- 

pices of Gernsback Publications. 
Perhaps some of you who read both 
books already know about this column. 
And, I hope, some of you are original 
"Antique Radio" readers who have fol- 
lowed me here. The change is part of 
some coverage shifts in both magazines 
that we feel will better serve the reader- 
ship in each. 

A Little About Me 
For those who don't know me or this 

column, a bit of introduction is in order. 
I got my start in radio writing, back in 
the early 1960s, on the editorial staff of 
the old Popular Electronics magazine. At 
that time, Popular Electronics was a Ziff - 
Davis Publication headquartered in 
New York City. 

I eventually left the company and 
magazine publishing to continue my 
career in other forms of communica- 
tion -doing a short stint as an ad- agency 
copywriter, and then going on to work 
for several years as a writer /producer in 
the educational -film field. Later I 
became a training program developer 
for a major corporation, where I stayed 
for several more years. 

During this time, I had kept in occa- 
sional touch with my old Popular 
Electronics boss, Managing Editor Julian 
Martin. As it happened, I was just get- 
ting started in antique -radio restoration 
while I worked for him in the 1960s. 
And I used to pester Julian for his ideas 
on such things as how to refresh the let- 

tering on ancient dials and restore the 
shine to fading Bakelite panels. 

During one of the "catch up" conver- 
sations we had over the years, Julian 
encouraged me to start an antique radio 
column for Hands -On Electronics, a 
new magazine he had begun editing for 

THE PHILCO MODEL 90 "CATHEDRAL." 
Photo by Ron Boucher from "Philco Radio 
1928 -194T by Ron Ramirez with Michael 
Prosise (Schiller Publishing, 1993), ISBN 
0- 88740- 547 -9. 

Gernsback Publications. "You must 
know a lot about that by now," he com- 
mented. I thought it was a great idea! 
The first "Antique Radio" column 
appeared in the November, 1986 issue 

After a few years, the old Popular 
Electronics name (Ziff Davis had closed 

BY MARC ELLIS 

the publication in the mid 1980s) was 
purchased by Gernsback, so there I was 
after all these years, working for 
Popular Electronics again, albeit as a 
Contributing Editor rather than a staff 
member. 

Today I'm an independent consultant 
in the training field and in something 
like my thirteenth year of writing this 
column. Obviously I like doing it! Some 
of you may also know me as Editor of 
The Old Timer's Bulletin, quarterly publi- 
cation of the Antique Wireless 
Association. Another assignment I enjoy 
a lot. 

Under Gernsback's tolerant aegis, 
Antique Radio has been meandering 
along for years in whatever direction 
happens to capture my fancy at a given 
moment. Just now, we are in a little 
series about the changes that occurred in 
broadcast receiver design as a result of 
the 1930s depression. I am planning to 
continue with that thread here in my 
new Electronics Now home. 

Bringing You Up to Date 
The series began in the April issue of 

Popular Electronics, with an article 
titled "Scaling Down For the 
Depression." We discussed how the 
availability of the new super -sensitive 
pentode tubes and the growing number 
and power of local radio stations made it 
possible to develop "midget" radios that 
were inexpensive enough to be afford- 
able by a cash -starved depression family. 

Some of the physical and electronic 
design adaptations we discussed were: 
having the field of the electrodynamic 
speaker do double duty as the power - 
supply filter choke, developing the series 
string filament circuit -which paved the 
way for the elimination of the power 
transformer, stripping the decorative 



housings from chokes and transformers, 
close -spacing tuning capacitors so they 
could be made smaller, and supplying 
the speaker (mounted inside the cabinet) 
with the radio instead of selling it as a 

separate option. 
The top of the radio cabinet was 

often rounded to accommodate the con- 
tour of the speaker it now enclosed. 
That, coupled with the fact that speaker 
grilles were often cut in intricate pat- 
terns resembling stained -glass windows, 
gave these radios a kind of ecclesiastical 
appearance. Inevitably, collectors began 
to refer to such sets as "cathedrals." By 

some kind of analogy (man i churches do 
have churchyards, after all), the sets with 
tops that are squared off instead of 
rounded were dubbed "tombstones." 

My last Popular Electronics col- 
umn appeared the following month 
(May). In that column, "Those 
Magnificent Philco Cathedrals," we dis- 
cussed Philco's unique approach to 
depression -era design. They downsized, 
all right -but not quite to the "midget" 
level. Philco's line of table models, 
which included the famous Models 20, 
21, 70, and 90, while cheaper by far than 
the grand consoles and elaborate table 
models that preceded them, still 
retained many quality features. Some 
were really console radios in table model 
cabinets -and indeed could be pur- 
chased in console cabinets if desired. 

Philco's strategy was phenomenally 
successful, and hundreds of thousands of 
those models were sold. The Model 90, 
with its look -alike smaller sister, the 
Model 70, are among the most -desired 
collectible sets today. Both are housed in 
the elegant cathedral cabinet immortal- 
ized by crack industrial designer Edward 
L. Combs. 

Next month will bring another col- 
umn on the further evolution of depres- 
sion -radio designs. Following that, I'm 
tentatively planning a restoration or two 
involving some classical depression 
radios. As veteran readers of the column 
know, these restorations are not pre - 
planned and pre -packaged. You get to 
look over my shoulder almost in real time 
as I deal with the problems that come up 
(and occasionally go down in flames). I 
never know what's going to happen as I 
progress with a restoration for this col- 
umn, but its all part of the fun! 

New Books From Lindsay 
I imagine that many Electronics 

Now readers are familiar with Lindsay 
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Machinery's Industrial Secrets 
Selected article from early issues of Machinery 

Magazine revealing secrets of manufacturing. 

repnn,ed by Lindsay Publications lac 

MANUFACTURE OF WIRELESS COMPO- 
NENTS gives today's readers insights into 

how radio parts were made in the 1920s. It 

is one of the many fascinating reprints avail- 

able from Lindsay Publications. 

Publications' catalogue of "Unusual 
technical books, past and present, of 
exceptionally high quality revealing 
skills and secret processes almost forgot- 
ten." If you've never seen this fascinat- 
ing listing of reprint books on technical 
subjects, write for a copy immediately. 
(Lindsay Publications, P.O. Box 538, 
Bradley, IL 60915- 0538.) It is one of the 
biggest entertainment bargains (read 
that "free "!) that you will find. 

Some of the reprints are only loosely 
technical in nature. In browsing through 
the catalogue issue included with the 
two books to be reviewed here, I found 
my eyes straying from the radio and 
wireless material to such offerings as 

"Shy Guy's Guide to Dating," and "Sex 
Lives of the Presidents from 
Washington to Clinton." A little more 
on the technical side is "Preserving the 
Dead," a late Victorian embalming man- 
ual well -illustrated with pictures of 
corpses sporting handlebar mustaches. 

I hasten to add that the catalogue is 

also an important (and growing) source 
of the best early books on electrical and 
electronic communications. The two 
volumes recently received for review 
are: Electrical Designs- Construction 
Articles from The American Electrician, 
1901 (262 pages; soft cover; $14.95 plus 
shipping) and Manufacture Of Wireless 

Components (1922)- Selected articles 
from early issues of Machinery Magazine 
(64 pages; soft cover; $6.95 plus ship- 
ping). Shipping costs (parcel post) are 
$1.00 for the first book ordered and 50 
cents for each additional book. 

Each of the 34 chapters of Electrical 
Designs is a practical construction article 
(taken from a 1901 issue of The American 
Electrician) for a piece of electrical appa- 
ratus. The first 15 chapters cover a vari- 
ety of motors, motor generators, and 
rotary converters. Beginning with 
Chapter 16, the projects become more 
diverse, and include transformers, 
rheostats, measuring instruments, a 

storage battery, a dry cell, static- electric- 
ity generator, high -potential condenser, 
telephone instruments, and more. 

These are all practical projects. If you 
have an eye for interpreting ancient 
drawings, good wood- and metal -work- 
ing skills, and access to machine tools 
(warning: some of the heavier designs 
might also require foundry expertise), 
you could certainly have a lot of fun 
duplicating some of the almost century- 
old designs. 

Manufacture of Wireless Components is 

also a compendium of articles about how 
things are made. However, the processes 
described are definitely not for the home 
workshop. The book is really targeted 
for plant engineers, and intended to 
illustrate how the radio components of 
the time could be manufactured on stan- 
dard production machinery. 

This is not information that many of 
us need today! Yet I found it quite 
engrossing to learn such things as how 
binding posts were made on automatic 
screw machines; how capacitor end 
plates and those little bayonet slots in 
tube sockets could be stamped out on 
punch presses; how the metal bells of 
speaker horns could be spun out on lath- 
es (accomplished in stages by using 
wooden rod -like tools to force the work 
into a succession of four different pol- 
ished-maple spinning chucks). 

That's just the tip of the iceberg. 
Though the book is small, there is an 
unbelievable amount of production lore 
crammed into it. Part of its charm comes 
from that fact that the authors found it 
necessary to explain the function of the 
various components to radio -illiterate 
production folk; for example: "Horns of 
various types are employed for use in 
connection with an amplifier, the sound 
being delivered from the receiver of the 
instrument and thrown out so as to be 11 
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heard without the use of head -phones." 
Those with current plant experience 

will view, with fascination and horror, 
scenes like the one showing a capacitor 
plate operator at work with hands inches 
from the unprotected jaws of his large 
punch press and no safety interlocks in 
sight. Not only was there definitely no 
OSHA presence then, but the child labor 
laws must have been quite a bit more lax. 
The back cover of this reprint shows a 

round- cheeked lad who looks no more 
than 12 (though wearing a very adult look- 
ing vest) working on variometer rotors. 

That's all for now. I certainly would 
like to hear from new and old readers 
with their ideas and comments regard- 
ing this column! Regretfully time limita- 
tions do not always permit me to 
respond individually. But all correspon- 
dence will be read with interest and 
acknowledged in the column. Request 
for technical assistance, schematics, etc. 
will be referred to the readers of the col- 
umn in special "mailbag" editions pub- 
lished from time to time. 

I'm also interested in hearing about 
your restorations and collecting activi- 
ties -and be sure to include pictures! 
These, too, will appear in the occasional 
"mailbag" columns. 

You can contact me at "Antique 
Radio," do Electronics Now, 500 Bi- 
County Blvd., Farmingdale, NY 11735. 
I'm also reachable through my personal 
e -mail address: ellis@interacces.com.111 

to build, and if you could do it without 
violating PulseTech's patents. 

Writing to Q&A 

As always, we welcome your questions. 
The most interesting ones are answered 
in print. Please be sure to include plenty 
of background information (we'll shorten 
your letter for publication) and give your 
full name and address (we'll only print 
your initials). If you are asking about a cir- 
cuit, please include a complete diagram. Due 
to the volume of mail, we regret that we 
cannot give personal replies. Questions 
can be sent to Q&A, Electronics Now 
Magazine, 500 Bi -County Blvd. 
Farmingdale, NY 11735. They can also 
be e- mailed to Q&A@gernsback.com, but 
please do not expect an immediate reply 
and please don't send graphics files larger 
than 100K 

4 &A 
continued from page S 

hobbyist to build this at home? - D. H., 
Columbia City, IN 

A The advertisement that you enclosed 
describes a $679.99 charger for 12- 

volt car batteries. It says, "Pulse charger 
revives batteries you think are dead and 
useless... Ferro- resonant pulse technolo- 
gy eliminates sulfation, extends battery 
life and increases battery efficiency." 

It a product of PulseTech (http: // 
www.pulsetech.com). How well it works, 
we can't say. It has been known for some 
time that an aging rechargeable battery 
will often benefit from brief charging at 
a higher than normal rate, or charging 
from pulsating DC, or both. 

The $680 price tag does make us a bit 
wary. The charger could surely be built 
for considerably less -if you knew what 

COMPUTER CONNECTIONS 
continued from page 9 

off), has only a CD -ROM (no floppy 
drive), and possesses limited expandabil- 
ity options. 

The latter, was a single- gasp!- 
USB port. As the only way to connect, 
well, anything to the machine, that USB 
port got a lot of vendor support real fast. 
The only version of a peripheral that 
iMac users could buy had to be a USB 
version. Consider that over 800,000 
iMacs were sold, and you'll quickly fig- 
ure out why the small computer helped 
USB in a big way. 

What about all those iMac owners 
who have old Apple peripherals sitting 
around going to waste? Good news. 
CompuCable has released iDock, a new 
six -port hub that lets an iMac interface 
with both USB and non -USB devices. 

Your iMac's one port will transform 
into two Apple serial ports, one parallel 
port, and three extra USB ports if you add 
an iDock to your system. It's got the same 
"Bondi -Blue" color as the iMac, and even 
functions as an adjustable monitor stand. 
The iDock retails for $199. 

That about wraps it up for this month. 
If you'd like to get in touch you can send 
e -mail to connections @gernsback.com, or 
snail -mail to Computer Connections, 
Electronics Now, 500 Bi -County Blvd., 
Farmingdale, NY 11735. 
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type 
A Simulator That Shoots Back 

The police officer approaches the 
suspected drug dealer. Suddenly, 
the "perp" pulls out a handgun 

and fires. The officer is hit. Fortunately, 
he only experiences a bee -sting -like 
feeling near his heart. That is because 
this fire -fight happened in Advanced 
Interactive Systems' Professional Range 
Instruction Simulator (PRISim) 
However, the officer gained some valu- 
able experience that could save his life 

once he gets back on the dangerous 
streets. 

AIS says PRISim offers the most real- 
istic use -of -force training simulator 
available today. For one thing, just like 

on the street, the "bad guys" in the 
PRISim simulations shoot back using its 

exclusive ShootBack cannon, which safe- 
ly fires 0.68- caliber nylon projectiles. 

Another feature of PRISim that adds 
further realism is the use of untethered 
real firearms modified to fire "safe" 
AirMunition non -lethal rounds. A "live - 
fire" capability is also available as an 
option. Unlike laser -based weapons - 
training simulators, which are often 
video game -like, weapons used in 
PRISim simulation operate just like in 
real life. They fully recoil and eject 
shells. Trainees perform magazine 
changes, tactical reloads and even expe- 
rience malfunctions all under the stress- 
ful conditions of a realistic tactical 
simulation. The reusable AirMunition 
can be used with no special environmen- 
tal requirements and are extremely cost 
effective. With untethered weapons, 
trainees have the mobility to take cover, 

FOR MORE INFORMATION 

Advanced Interactive System 
565 Andover Park West 
Suite 201 
Tukwila, WA 98188 -3321 
Web: www.ais -sim.com 

THE PRISim SIMULATOR includes a 10 x 10 ft projection screen and sophisticated com- 

puter control to simulate real police "use -of- force" situations. 

draw, and fire exactly in the way they 
would in a real world situation. Using a 

joy stick, the instructor can aim and fire 
the projectiles in either semi -automatic 
three -round bursts or in a full- automat- 
ic mode whenever appropriate during 
the scenario. Traveling at a speed of 
around 88 mph, if they hit a trainee they 
give immediate, but perfectly safe feed- 
back when mistakes are made. 

PRISim Configuration 
PRISim is Windows 95 -based so it 

can be updated with plug- and -play soft- 
ware and hardware to prevent obsoles- 
cence. The system consists of computer 
hardware, software, sensor system, and a 

10 -foot by 10 -foot projection screen 
that allows the reusable compressed air 
bullets to be tracked in real -time. 
Capabilities include online scenario 
control, automated performance assess- 
ment, and trainee history recording and 
call -up. 

The user -friendly interface and intu- 
itive controls enable the instructor to 
concentrate on the training -not on 
operating the simulator. The trainer can 
tailor the situation, control the level of 
conflict, and change training "on the 
fly" so the simulations react to actions 
taken by the trainee. At the conclusion 
of training, the instructor can recreate 
any stage in the scenario to debrief the 
trainee. That includes where the bullets 
hit the screen and where the trainee 
made mistakes. 

Realism Saves Lives 
According to instructors who have 

used PRISim, trainees experience the 
same levels of stress, heartbeat, respira- 
tion, and blood pressure as in a real hot - 
fire situation. Stress is the officer's worst 
enemy in life -threatening situations 
because it distorts time perception and 
clouds judgment. Adrenaline levels can 
skyrocket to where it negatively impacts 
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the ability to effectively fire a firearm. 
The amount of force need to squeeze 
the trigger is misjudged, which can be 
responsible for accidental firearm dis- 
charges. 

After being hit by a ShootBack pro- 
jectile, officers quickly understand the 
results of not taking cover quickly 
enough or not positioning themselves 

from $65,000 to $95,000. However, 
smaller law enforcement agencies can 
train their officers via a mobile simulator 
program offered by AIS. Featuring 
PRISim including the ShootBack capa- 
bility, the mobile version uses a 36 -foot 
long, 14.5 -foot wide (when fully 
opened), and 12 -foot high trailer. The 
mobile training system is staffed by a 

A TYPICAL SETUP for the PRISim Training Simulator. The "ShootBack" cannon (in inset) 
gives the users effective feedback to help them understand what the consequences of a 
mistake under real -life circumstances could be. 

properly. Many trainees have comment- 
ed that this single aspect of the PRISim 
system is a true life saver when antici- 
pating and encountering similar situa- 
tions on the street. Through use of more 
advanced scenarios with multi -level 
branching to change outcomes to match 
action taken, firearm realism, and the 
ShootBack cannon, stress levels match 
or closely approximate the actual situa- 
tion. Veteran officers who have been in 
actual gunfights say that what happens 
in PRISim scenarios is exactly like what 
happens in the field. As one officer stat- 
ed, the only difference with PRISim is 
"you go home if you make a mistake." 

All this capability does not come 
cheaply. Depending on the configura- 
tion and options ordered, prices range 

team of former police officers headed by 
an ex- L.A.P.D. SWAT officer. 

Simulators for Sportsmen 
AIS products are not only for training 

law enforcement officers. Its TrueFire 
Simulator Systems are found at commer- 
cial gun ranges around the country. 
Again, there are computer -generated tar- 
gets and laserdisc -based videos to shoot 
at with real weapons or replica pellet 
guns. The system allows several people to 
shoot at the same scene, and laserdisc- 
based video story lines and games add to 
the realism, and fun. There are also 
firearms education videos to increase skill 
levels and safety. 

TrueFire uses an Intel Pentium com- 
puter system, a printer for score sheets, 

projector and screen, surround sound 
speakers, laserdisc player, computer cart, 
and Windows 95 -based software. 

TechnoHunt is the industry standard 
for interactive archery. Installed at hun- 
dreds of ranges throughout the U.S., 
TechnoHunt offers MultiShot, a unique 
feature allowing three archers to tire 
simultaneously. By attaching a special 
tip, archers can use their own bows and 
arrows. A large number of high -quality 
scenes are available for target practice 
and realistic bowhunting of animals 
from deer and elk to geese and turkeys. 
The simulations include realistic envi- 
ronment factors like the wind, and 
obstacles like branches or shrubs. The 
system tracks an arrow in flight and 
reports arrow speed. A True Yardage 
feature -where yardage pins are 
attached to the bow -allows archers to 
realistically shoot animals up to 60 yards 
away from a 20 -yard shooting line. 
Three -dimensional hit zones are 
anatomically correct and move with the 
animals- they're not just static 
shapes. -By Bill Siuru 

Hazards Ahead 
The nation's highways could become 

safer and more efficient within the 
next few years as more motorists and 
public agencies begin using a commer- 
cially available traffic- hazard warning 
system developed at Georgia Tech. 

The Safety Warning System (SWS), a 

microwave -based communications sys- 
tem, gives motorists a 25 -30 second 
warning of hazardous traffic and highway 
conditions ahead. Messages are delivered 
via automated mobile or fixed -site trans- 
mitters and received by either advanced 
in- vehicle receivers or older model radar 
detectors in individual vehicles. 

SWS alerts drivers to real -time haz- 
ards, dangerous weather, and other traffic 
conditions with an audible alarm, one of 
64 pre -programmed text messages shown 
to drivers on an LED display, and/or syn- 
thesized voice message. There are five 
categories of messages in the system: 
warnings for highway construction or 
maintenance zones, weather- related haz- 
ard messages, highway- hazard advisories, 
travel and convenience information, and 
fast -/slow -moving vehicle warnings. 

Available on the market since 1996, 
SWS is now being refined and field test- 
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RESEARCHER GENE GRENEKER is refining and field 
testing a device he developed called SWS, a microwave - 
based communications system that warns motorists of 
hazardous driving conditions ahead. 

ed by SWS inventor and senior research 
engineer Gene Greneker of the Georgia 
Tech Research Institute. New capabili- 
ties under study may allow traffic man- 
agers to transmit specific details on 
traffic problems just ahead. 

The three -year study, which started 
in October 1998, is being funded by a 

$2.1 million grant from the U.S. 
Department of Transportation (DOT). 
Greneker will use his grant to conduct 
extensive field tests of SWS fixed -site 
and mobile -unit transmitters. He also 
plans to investigate the feasibility of 

adding variable text messages 
to SWS fixed -site transmit- 
ters. That would also allow 
public safety and highway 
officials to program the trans- 
mitters with specific mes- 
sages. 

Greneker is collaborating 
with Dr. John Leonard, assis- 
tant professor of civil engi- 
neering, in conducting a 

one -year SWS fixed -site 
transmitter test in Atlanta. It 
will involve as many as 500 
participants and be the largest 
scale test to date. "We will also 
be testing the SWS transmit- 
ter mounted on police cars," 
Greneker says. "We want to 
see how durable and reliable 

the signal strength is under a variety of 
conditions." 

The other part of the DOT -funded 
study will add modems and thus variable 
text messaging capability to fixed -site 
SWS transmitters. A two -way modem 
link between the transmitter and an 
Advanced Traffic Management Center 
could deliver a traffic manager's alter- 
nate route messages to motorists in 
urban areas. In rural areas, fixed -site 
transmitters could be equipped with 
microprocessors and smart software. 
The system would collect radar -derived 

> Motorola Masters Multimedia Management 

speed data to determine the speed of 
traffic, analyze it, and decide if a traffic 
advisory message should be sent to 
motorists. 

SWS is part of more than four mil- 
lion advanced radar detectors in use in 
the United States today, and its signals 
can be picked up by about 15 million 
older model detectors, as well. Current 
models sell for $200, but manufacturers 
(BEL- Tr'onics, Santeca, Uniden, and 
Whistler) are developing an SWS -only 
model for about $100. 

SWS L.C., the organization licens- 
ing the technology, has placed SWS 
transmitters in 26 states, with school 
buses, trains, police departments, and 
departments of transportation. 

Spallation 
Los Alamos National Laboratory will 

build a half -mile long linear accelera- 
tor for the Spallation Neutron Source 
(SNS), a $1.3 billion facility that will pro- 
duce the most intense pulsed neutron 
beam in the world. The facility, which 
will be located at Oak Ridge National 
Laboratory in Tennessee, is a collabora- 
tive project involving five Department of 
Energy national laboratories - 
Lawrence Berkeley, Brookhaven, 
Argonne, Los Alamos, and Oak Ridge. 
When operational, it will be used for a 

At the recently concluded Consumer Electronics Show, Motorola unveiled "Streamaster" -its open, extensi- 
ble, multimedia architecture aimed at revolutionizing video entertainment and video communications. The 
Streamaster architecture is defined by a Motorola -owned and -developed operating environment that sup- 
ports interactive 3D graphics, Java, MPEG digital video, high -fidelity audio, Internet access, electronic com- 
merce, and broadband networking in a single integrated unit. 

Motorola will be developing a family of standard "Intelligent Broadband Access" and "Intelligent Internet 
Access" products based upon the Streamaster architecture. The company previously announced the Blackbird 
Home Media Platform, the first Streamaster -compliant technology product. 

The Streamaster architecture is based upon a foundation of the Microware OS/9000 operating system run- 
ning David 2.2 and Maui, a HTML engine based upon Spyglass' Device Mosaic 3.0, pJAVA, the Nuon Media 
Libraries for advanced graphics and media handling, and Motorola -developed network extensions. 

Says Brad Hale, Marketing Director, Motorola's Media Processing and Platforms Division. "During the last 
few months we have developed a formal brand name and brand identification for our multimedia processing 
technology. Streamaster is descriptive of our architecture and solutions in a variety of areas. We provide solu- 
tions to enable `streaming' video, `streaming' data, `streaming' communications, `streaming' gaming. The 
unique characteristics of our architecture create solutions that can control the flow of this stream into the 
home, office, or workplace. Streamaster will designate platforms that are compatible with our defined and 
evolving operating environment, which includes the 0S9000 Application Programming Interface (APIs), pJAVA. 
HTML and our network extensions." 

By combining the long- standing strengths of its PowerPC CPU and communications capabilities with the 
Nuon Technology, Motorola has created what is believed to be the industry's first practical "soft" set -top 
box. Powered by an independently programmable CPU and by communications and multimedia engines, the 
platform is able to quickly change its role from one function to another to suit the consumer or to adapt to 
new and emerging requirements. 
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ype 
wide range of materials- research and 
neutron- scattering experiments. 

Roger Pynn, director of the Los 
Alamos Neutron Scattering Center 
(LANSCE), said the Laboratory would 
also build control and diagnostic systems 
to handle the beam. Los Alamos is 
expected to receive about $30 million in 
funding for the project during the cur- 
rent fiscal year and about $350 million 
over the seven -year life of the design and 
construction phases, he added. 

Spallation is a term used to describe 
the reaction that occurs when a high - 
energy particle bombards an atomic 
nucleus, ejecting some of its neutrons. 
When aimed at a sample, some of these 
neutrons will interact with the nuclei 
and bounce away at an angle. This phe- 
nomenon, called neutron scattering, can 
provide detailed information about the 
structure, motion, and atomic interac- 
tion of a wide range of materials that 
cannot be learned in any other way. 

The SNS will have an ion source 
that produces negative hydrogen ions, 
accelerates them to 2.5 million electron 
volts, and delivers them to the linear 
accelerator or linac. The linac will accel- 
erate the hydrogen ions to one -billion 
electron volts and transfer them to an 
accumulator ring, where they will be 
bunched and intensified for delivery 
onto a mercury target to produce the 
pulsed neutron beam, which is then 
aimed at the target samples. 

When completed in 2005, the SNS 
will provide users from federal laborato- 
ries, universities, and private industry 
with a powerful new tool to study the 
properties of materials ranging from liq- 
uids to plastics to composites to metals. 
Neutron scattering research has already 
been valuable in the development of 
such products as small electric motors, 
plastics, lubricants, jet aircraft, and high - 
temperature superconductors. m 

Antennas, Anyone? 
The Consumer Electronics Manufac- 
turers Association (CEMA) 

launched its TV Antenna Selector Map 
Program. Using color -coded maps that 
match antenna performance, CEMA's 
new program will help consumers select 
the appropriate type of antenna for their 
television reception location. 

"Millions of consumers use antennas 

to receive free over -the -air television sig- 
nal, and the need for antennas is greatly 
increasing," said CEMA President Gary 
Shapiro. "As consumers continue to 
embrace digital satellite TV systems, 
such as the Digital Broadcast System 
(DBS), they are turning to antennas to 
receive local off -air signals. Additionally, 
antennas may be the only way for con- 
sumers to receive the sensational picture 
quality and digital surround sound of a 
high- definition television (HDTV) signal 
until the local cable system passes 
through HDTV signals." 

The antenna selector maps, which 
have been developed for all 211 designat- 
ed market areas (DMAs), calculate recep- 
tion from all full- powered TV stations in 
a city, including terrain and building 
obstruction and likely interference. 
Consumers can identify the location of 
their homes on the map, finding in which 
"color" they reside and then consult the 
antenna selector guide. It explains which 
types of antennas are most useful and also 
lists the models available for the area. 
Following voluntary antenna perfor- 
mance specification standards, participat- 
ing antenna manufacturers will include a 

stylized CEMA logo with color labels on 
product packaging that accurately match 
the guide and the maps, making proper 
product selection a snap. 

Companies participating in the map- 
ping program include Channel Master, 
Helios Antenna Systems/HDTV Group, 
Recoton Corp., Sony Electronics, Tandy 
Corp., Terk Technologies Corp., 
Thomson Consumer Electronics, and 
Zenith Electronics Corp. The National 
Association of Broadcasters (NAB) and 
the Satellite Broadcasting Communica- 
tions Association (SBCA) provided tech- 
nical assistance. Retailers can learn more 
about the program from their antenna 
manufacturers or from the Web site: 
www.CEMAcity.org. Map kits can be 
ordered from the Shipyard, 2710 NE 
Summer St., Minneapolis, MN 55413; 
Fax: 612 -676 -0080; e-mail: mail@ 
theshipyard.com m 

Pattern Recognition 
Asophisticated new data- classifica- 
tion scheme is being incorporated 

into the design of Sandia National 
Laboratories' hand -held "lab -on -a- 
chip" chemical sensor system. The clas- 

PHYSICIST GORDON OSBOURN, devel- 
oper of VERI, looks through the dumbbel 
shape that humans subconsciously use to 
group data points. 

sification method is based on human 
perception rather than mathematical 
equations -in other words, on the 
human ability to visually group real - 
world objects seen near each other. 

"In the area of visual perception, no 
computer has ever matched a biological 
system -for example, a dog's or a two - 
year- old's," according to the technique's 
principal developer, Sandia physicist 
Gordon Osbourn. 

Osbourn says the program is based 
on people's tendency to group objects by 
superimposing over any two points an 
invisible shape that resembles a dumb- 
bell. The subconscious mind sizes the 
dumbbell so that each bell centers on a 
point. If no other point intrudes in the 
space, one considers the two points a 
group, he adds. 

But while biological visual systems are 
limited to analyzing two -dimensional 
plots or 3 -D patterns, Osbourn's system 
offers the opportunity to "see" in many 
"dimensions," in effect cross -analyzing 
patterns among many data sets. The same 
empirical judgments made by human eyes 
are made by a computer program to judge 
the closeness among the points of many, 
groups of data. The relations between 
data may be too complex for a human to 
see, but the same empirical process used 
in human decision -making is followed in 
the computer program. 

Because the technique is based on 
observing how people empirically group 
objects they see, it is called VERI, for 
Visual- Empirical Region of Influence. d 
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To qualify for today's top PC servicing jobs, you need know -how, hands -on experience, 

and A+ certification, the mark of a true professional. Now NRI gives you a fast, easy way to earn 

those qualifications - even if you've never serviced computers before! 

Master every subject covered 
on the A+ exam! 
NRI's new Certified PC Technician 
course starts you off right away 
with the knowledge you need to 
succeed in PC servicing today. You 
go right to the heart of PC 
hardware and peripherals, first 
mastering their operation so that 
you'll be able to quickly identify 
core problems and execute 
effective repairs. 

You go on to examine specific 
procedures and techniques for 
troubleshooting and servicing 
computers and common periph- 
eral devices, including disk drives, 
monitors, printers, and Local Area Networks (LANs). 
But that's not all... 

Course includes ForeFront 
diagnostics plus NRI's own 

A+ exam prep on CD -ROM 
NRI knows that you learn better 
when you learn by doing. That's 
why you train hands -on with The 
Troubleshooter , professional 
diagnostic software from ForeFront. 

This self- booting software tests memory, IDE +°r 
drives, monitors and video cards, the CPU and e ``- ' 
coprocessors, and even multimedia devices 
such as CD -ROM drives and sound cards. 

You ultimately train with NRI's exclusive 
CD -ROM that features sample tests, insider tips, 
and helpful explanations - everything you need 
to take the A + exam with confidence. You also 
receive authoritative texts explaining each of the 
topics covered on the A + exam. 

Only NRI gives you the knowledge, hands - 
on skills, and test -taking strategies you need to 
go for coveted A + certification - and pass on 
your first try! 

Enhanced online instructor support! 
Although you train at home, at your own pace, 
you never have to go it alone. NRI's experienced 
instructors are always available to answer your 
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questions, provide supplemental 
information, and keep your 
motivation high. And now, you 
can reach your instructors via 
phone, mail, fax, or online 
through NRI's newly redesigned 
Web site. 

What's more, you'll be able to 
communicate with your instruc- 
tors, fellow students, and industry 
experts through NRI's exciting 
new chatroom facility. No school 
gives you more! 

Find out more 
today - FREE 

information! 
Discover why more than one and a half 
million people have chosen NRI as their 
stepping stone to a new career, job 
advancement, or a money- making 
business of their own. Request free 
information by calling our toll -free 
number, visiting our Web site, or 
completing the coupon below. 

Course requires Pentium or compatible 
computer system with Windows 95/98, 
CD-ROM drive, 20 meg of free hard drive 
space, and Internet access. 
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The Computing 7èchnology Industry Association. 

Act now - 
and get a 

fast start on 
a profitable 
new career as 
a Certified PC 

Technician! 

1- 800 -321 -4634, 
440as1 ec A 

Schools WhingtonConn, DC 
ticut 

20008 
venue, NW 

CHECK ONE FAST TRACK COURSE ONLY 

J CERTIFIED PC TECHNICIAN J Office 47 

J Visual Basic Programming J Computer -Based Accounting 

_J C ++ Programming J A+ Certification (test prep only) 

Ext. 31 

Name Age 

Street 

City State 

Apt. # 

Zip 
A Dirision of The McGraw Hill Companies 

Accredited Member, Distance Education and Training Council 4530 -0599 
19 



SERVICE CLINIC 

Display Symptoms, and More 

WE CONTINUE THIS MONTH WITH SOME SPECIFIC 

DEFLECTION -RELATED PROBLEMS AND POSSIBLE CAUS- 

ES. WE WILL CONCLUDE WITH INFO ON DEFLECTION YOKE TEST- 

ING AND REPAIR. 

Deflection Summary 
The electron beams in the CRT need 

to be scanned horizontally and vertically 
in a very precise manner to produce a 
raster -and a picture. For NTSC and 
PAL, the horizontal scan rates are 
15,734 and 15,625 Hz, respectively; the 
vertical scan rates are 60 and 50 Hz 
(approximately), respectively. 

For PCs and workstation monitors, a 
wide range of scan rates are used. Some 
of the common ones are shown in Table 
1. Even in high- resolution fixed -fre- 
quency monitors, those high horizontal - 
scan (in particular) rates necessitate 
some fancy circuit design. All compo- 
nents are running under stressful condi- 
tions, and it is amazing that failures are 
not more common. 

With auto -scan monitors, the com- 
plexity of the circuits increases dramati- 
cally to accommodate the wide range of 
horizontal scan rates. Relays or electron- 
ic switches are used to select power -sup- 
ply voltages, tuning components, and to 
make adjustments in the deflection cir- 
cuits to handle DOS VGA one minute 
and Autocad 1280 X 1024 the next. It 
comes as no surprise that the most 
stressful time for a monitor may be 
when switching scan rates. 

The deflection circuits must have the 
following characteristics: 

1. Sync processor to provide separate 
H and V pulses to the deflection system. 

2. Horizontal oscillator that locks to 
the horizontal sync pulses. 

3. Horizontal drive followed by hori- 
zontal output, which feeds the deflection 
yoke (and flyback for HV and other volt- 
ages). 

4. Vertical oscillator that locks to the 
vertical sync pulses. 

5. Vertical drive/output that feeds the 
vertical deflection yoke. 

6. Various additional deflection sig- 
nals to correct for the imperfections in 
the geometry of large angle deflection 
CRTs. 

7. Auto -scan deflection control and 
selection circuitry (auto -scan monitors 
only), probably controlled by a micro- 
processor that stores scan parameters for 
each scan rate and automatically detects 
the appropriate settings to use by ana- 
lyzing the input video. Relays are often 
used for that selection since they are 
easy to control and can handle the volt- 
ages and currents in the various deflec- 
tion circuits reliably. 

Next, let's look at some common 
problems and their likely causes and 

BY SAM GOLDWASSER 
SERVICE EDITOR 

solutions. To help you identify the 
symptom, some of the most common 
ones are shown in Fig. 1. 

Monitor Display Is Off -Center 
These sorts of problems usually 

relate to the picture shifting when 
switching between applications or 
between DOS and Windows. First, 
make sure you are using the correct 
monitor settings and video drivers. 

If you have a setup program for your 
video card, make sure you are running 
well within the accepted scan rates for 
each resolution, and then toggle sync 
polarity and adjust H position or phase 
and see what these do. 

Also make sure your cables are 
secure. While a bad connection would 
likely have messed things up worse, it 
won't hurt to check. 

Size Or Position Problems At 
Certain Scan Rates 

Here we are talking about large, 
noticeable problems. First, make sure 
you are not specifying an incorrect scan 
rate for your monitor. Check your video 
card setup and/or monitor selection in 
Windows. 

Assuming you are not violating the 
scan -rate specifications but have a pic- 
ture that is twice the height of the screen 

TABLE 1- MONITOR SCAN RATES 
Standard 
MDA 

CGA 

EGA 

VGA 

SVGA (800 x 600) 

SVGA (1024 x 768) 

SVGA (1280 x 1024) 

Workstations 

Horizontal (kHz) Vertical (Hz) 
18.43 

15.75 

15.75 -21.85 

31.4 

35 -40 

43 -52+ 

64 -72+ 

64 -102+ 

50 

60 

60 

60 -70 

50 -75+ 

43 -75+ 

60 -75+ 

60 -76+ 



and one half the width, for example, this 
could indicate a failure in the scan -rate 
switching circuitry of an auto -scan mon- 
itor. Either the logic is faulty and order- 
ing the wrong selections for power -sup- 
ply voltage and tuning components or 
the relays or other relevant parts are 
faulty. This could be due to bad connec- 
tions as well -quite likely in fact. Also, 
try to reset the afflicted parameters 
using the digital controls (if your moni- 
tor has them) and then confirm that 
your video card is putting out the cor- 
rect scan rate (try another monitor or 
examine the video signals with an oscil- 
loscope). 

Try prodding the circuit boards with 
an insulated stick -that could help iden- 
tify bad connections or unstick a sticky 
relay. 

If nothing helps, a schematic will 
likely be needed to proceed further with 
these sorts of problems. 

Reduced Width 
Older monitors often did not allow a 

full- screen display at certain resolutions. 
There may be underscan modes /switch- 
es as well. Keep in mind that advertising 
a large diagonal CRT does not necessar- 
ily imply that you can fill it! 

However, if this problem just hap- 
pened with no changes to your comput- 
er system (video card, scan rates, operat- 
ing system), or are very severe (like 'A 

the width of the screen), then the fol- 
lowing are possibilities: 

The B+ to the horizontal output is 

lower than normal. 
There could be problems in the 

scan rate switching circuitry. 
There might be a bad (low value or 

high ESR) decoupling capacitor. 
An open yoke winding (though this 

is less likely). 

Damage Caused By 
Incorrect Or Missing Video 

Mostly, there are problems at scan 
rates which exceed the monitor's specifi- 
cations (low or high). However, too low 
a scan rate, an absent or corrupted signal 
input, or just a particular combination of 
events can blow some poorly designed 
monitors. 

The specification that is likely to be 
more critical is the horizontal rate as it 
probably puts more stress on the com- 
ponents than the vertical rate. 
Attempting to determine the monitor's 
limits by experimentation can be very 
risky -it will be much too late when you 

find out. If the manual says 75 Hz V and 
64 kHz H, stay below both of those 
specifications. If you exceed the safe rat- 
ings and the design isn't really good, 
there is the possibility of blowing corn- 
ponents in the horizontal- deflection and 
high -voltage sections, which will result 
in expensive repair bills. 

Note that you will likely get no warn- 
ing of impending failure. In addition, 
even if the monitor does not immediate- 
ly turn into a pile of smoking silicon and 
plastic, components may be under more 
stress and running at higher levels of 
power dissipation, so total failure could 
be just around the corner. More subtle 
degradation in performance could occur 
over time as well. 

Most people won't see the difference 
beyond 75 Hz anyhow, and your pro- 
grams may run slightly faster at lower 
scan rates because the video adapter will 

be using less memory bandwidth to 
refresh the screen. 

Horizontal Deflection 
Shutting Down 

Confirm that the horizontal deflec- 
tion is shutting down along with the 
high voltage if it is derived from hori- 
zontal deflection. Listen for the high - 
pitched deflection whine (NTSC/PAL/ 
CGA), test for static on the screen, see if 
the CRT filaments are lit, and turn up 
the brightness and/or screen control to 
see if you can get a raster. Some possi- 
bilities: 

Power is failing to the horizontal 
output transistor -this could be due to a 

low- voltage power -supply problem, bad 
connection, etc. 

Base drive to the horizontal- output 
transistor is failing -could be a fault in the 
horizontal oscillator or bad connection. 

Problem with the flyback trans- 
former or its secondary loads (flyback 
may provide other power voltages). 

X -ray protection is activating - 
either due to excess HV or due to a fault 
in the X -ray protection circuitry. 

If the problem comes and goes errat- 
ically, it could be a bad connection, espe- 
cially if whacking the unit has an effect. 
If the problem comes and goes periodi- 
cally, then a component could be heat- 
ing up and failing, then cooling, etc. 

Monitor Non -Linearity 
Most modern monitors are nearly 

perfect with respect to linearity. There 
are almost never any user adjustments 
and there may not even be any internal 

adjustments. A sudden change in linear- 
ity or a monitor that requires a warm -up 
period before linearity becomes accept- 
able may have a bad component -prob- 
ably a capacitor in the horizontal- deflec- 
tion circuits. In that case, try some cold 
spray or a heat gun to see if you can 
locate the bad part. 

Vertical Squashed 
Before attacking the circuitry, make 

sure your vertical scan rate is within the 
monitor's capabilities and that the user 
vertical -size control is adjusted properly. 
If there is no distortion, this is likely as 

many (but not all) circuit problems 
would result in non- linearity or cutoff of 
the top or bottom portions of the pic- 
ture. All you may need to do is change 
your computer's video settings! Swap the 
monitor or computer to be sure it is not 
a problem with the video card. 

However, if failure happened sud- 
denly and the vertical is squashed at all 

scan rates, this is likely a vertical deflec- 
tion problem -possibly a bad capacitor, 
bad connection, bad flyback/pump -up 
diode, or other component. None of 
these should be very expensive to replace 
(in a relative sort of way). 

If the symptoms change-particular- 
ly if they become less severe -as the unit 
warms up, a dried out electrolytic capac- 
itor is most likely to blame. If ti'e symp- 
toms get worse, the cause could be a bad 
semiconductor. 

A defective deflection yoke is also 

possible or in rare cases, a bad yoke 
damping resistor (e.g., 500 ohms, may 
be mounted on the yoke assembly itself). 

Keystone -Shaped Picture 
This means that the size of the pic- 

ture is not constant from top to bottom 
(width changes) or left to right (height 
changes). Note that some slight amount 
of keystoning is probably just within the 
manufacturing tolerance of the deflec- 
tion yoke and factory set up. With a 

monitor, such defects are more notice- 
able than with a TV since much of the 
display is of rectangular boxes -i.e., win- 
dows, lines of text, graphics, etc. 
Furthermore, the monitor is usually run 
just barely underscanned to maximize 
the viewing area without cutting any- 
thing off. Any deviations from perfec- 
tion show up in relation to the CRT 
bezel. However, a sudden increase in the 
keystone effect could indicate a problem 
with the deflection yoke. 

An open or short in a winding (or any 21 
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FIG. 1- PROBLEMS IN THE DEFLECTION CIRCUITS can present many different symp- 
toms. Here are how some of the most common symptoms look. 

associated components mounted on the 
yoke assembly) will result in the beam 
being deflected less strongly on the side 
where that winding is located. However, 
with a high- scan-rate monitor, there may 
be many individual windings connected 
in parallel in the yoke so the effect of only 
one opening up may not be as dramatic as 
with a TV where there may only be a sin- 
gle pair of windings for the horizontal 
and another for the vertical. 

A simple test of the yoke in this case 
can be performed by swapping the con- 
nections to the yoke for the affected 
direction (i.e., if the width changes from 
top to bottom, interchange the connec- 
tions to the vertical windings). If the 
keystone shape remains the same (but of 
course the picture flips), it is likely the 
yoke. If the keystone shape flips, it is a 

circuit problem. 

Monitor Will Not Sync 
There are a wide variety of causes for 

a monitor that will not display a stable or 
properly configured image. First, check 

22 that the cable connections are correct 

and secure. If those are fine, we need to 
look at the specific symptoms. Among 
them are: 

Lack of horizontal sync -picture 
drifts smoothly horizontally: This may 
mean that the horizontal sync signal is 
missing due to a bent, pushed in, or bro- 
ken connector pin; another bad connec- 
tion; or a fault in the sync -processing 
circuitry. Note that depending on the 
difference between the video horizontal 
rate and the free -run frequency of the 
horizontal oscillator, the picture may be 
torn left or right or have multiple images 
superimposed horizontally -the dia- 
gram in Fig. I is the special case where 
they are virtually the same. 

Incorrect horizontal lock -torn 
picture (like a TV with the horizontal 
hold control misadjusted -if you 
remember those): This means that the 
sync signal is reaching the monitor but 
that it is having problem locking to it. 
Check the rate specifications you may 
be exceeding them. 

Lack of vertical sync -picture rolls 
smoothly vertically: This may mean that 

the vertical sync signal is missing due to 
a bent, pushed in, or broken connector 
pin; another bad connection; or a fault in 
the sync- processing circuitry. 

Unstable vertical lock -picture 
jumps or vibrates vertically: This symp- 
tom could be due to scan -rate problems 
or a fault in the vertical -sync circuitry of 
the monitor. 

Multiple or repeated images (hori- 
zontally or vertically): There may be 
multiple images side -by -side, on top of 
each other, or interleaved. The most 
likely cause is driving the monitor with 
an incorrect scan rate. However, faulty 
circuitry could also be to blame if you 
see this symptom. 

Bright Or Dark Bars 
These are on the horizontal or verti- 

cal edge of the picture, and may be 
sharp -edged or blurry. The latter could 
result when a portion of the active video 
is unblanked during retrace. 

Where the entire picture is present, 
the video blanking is not occurring 
properly beyond the picture boundary. 



Where part of the picture is cut off with 
a bright horizontal or vertical line at that 
point, it is either a video timing problem 
or a fault in the deflection circuitry pre- 
venting the beam from being where üt is 

supposed to scan in enough time. You 
may be seeing part of the active video 
during retrace or as the beam reverses 
direction at the start or end of retrace. 
Horizontal timing problems would pro- 
duce vertical bars on the right or left 
edge; vertical timing problems would 
produce horizontal bars at the top or 
bottom edge. 

If your video card permits control of 
video timing parameters, try reducing 
the relevant active time relative to the 
blanking period. The relevant software 
settings might be horizontal position, 
phase, size, and sync polarity. If that 
does not help, your video card may be 
incompatible with the monitor. 

If the problem just happened without 
any changes to the video source, the 
monitor may have a problem. Those 
could be in the: 

Deflection circuits: coil or capaci- 
tor, a power -supply fault, position or size 
settings or control, or deflection yoke. 

Video amplifier or drive (CRT neck 
board), or blanking circuits: chip decou- 
pling capacitors or filter capacitors in 
scan- derived power supplies. If the bars 
are significantly colored -not just shades 
of gray -then a video problem is likely. 

Single Vertical 
Or Horizontal Line 

CAUTION: To prevent damage to 
the CRT phosphors, immediately turn 
down the brightness so the line is just 
barely visible. If the user controls do not 
have enough range, you will have to 
locate and adjust the master brightness 
or screen/G2 pots. 

Since you have high voltage, the hor- 
izontal deflection circuits are almost cer- 
tainly working (unless there is a separate 
high -voltage power supply -almost 
unheard of in modern TVs but possible 
in some higher performance monitors). 

Check for bad solder connections 
between the main board and the deflec- 
tion yoke. Could also be a bad horizon- 
tal coil in the yoke, linearity coil, etc. 
There is not that much to go bad based 
on these symptoms assuming the high 
voltage and the horizontal deflection use 
the same flyback. It is almost certainly 
not an IC or transistor that is bad. 

A single horizontal line means that 
you have lost vertical deflection. High 

voltage is most likely fine since there is 

something on the screen. 
This could be due to: 
1. Dirty service switch contacts. Flip 

the switch back and forth a couple of 
times. If there is some change, then 
replace, clean, resolder, or even bypass it 
as appropriate. 

2. Bad connection to deflection yoke 
or other parts in vertical output circuit. 

3. Bad vertical deflection IC or tran- 
sistor. 

4. Other bad parts in vertical deflec- 
tion circuit, though there are not that 
many parts that would kill the deflection 
entirely. 

5. Loss of power to vertical deflection 
circuits. Check for blown fusible resis- 
tors/fuses and bad connections. 

6. Loss of vertical oscillator or verti- 
cal drive signals. 

The most likely possibilities are in 
the deflection output stage or bad con- 
nections to the yoke. 

Intermittent Picture Jumping 
Or Jittering 

This has all the classic symptoms of a 

loose connection internal to the TV or 
monitor, probably where the deflection 
yoke plugs into the main PC board or at 
the base of the flyback transformer. 
Gently whack the monitor and see if that 
has any effect. 

It could also be a component 
momentarily breaking down in the 
power supply or deflection circuits. 

Another possibility is that there is 

arcing or corona as a result of humid 
weather. That could trigger the power 
supply to shut down perhaps with a 

squeak, but there would probably be 
additional symptoms including partial 
loss of brightness or focus before it shuts 
down. You may also hear a sizzling 
sound accompanied by noise or snow in 
the picture, static in the sound, and/or a 

smell of ozone. 
If your AC power fluctuates, an inex- 

pensive monitor may not be sufficiently 
well regulated and may pass the fluctua- 
tions on as jitter. The video card is 

unlikely to be the cause of this jitter 
unless it correlates with computer (soft- 
ware) activity. 

Vertical Foldover 
This means that the picture is 

squashed vertically and a part of it may 
be flipped over and distorted. That 
symptom indicates a fault in the vertical - 
output circuit. If the TV or monitor uses 

an IC for that, then the chip could be 
bad. It could also be a bad capacitor or 
other component in this circuit. 

To troubleshoot, test components in 
the vertical- output stage or substitute 
components with known good ones. 

Barrel /Pincushion Distortion 
Perfectly straight sides is not the nat- 

ural state of affairs with linear -scan 
waveforms unless correction is applied. 
Normally, a signal from the vertical 
deflection that looks something like a 

rectified sinewave is used to modify 
width based on vertical position. There 
is usually a control to adjust the magni- 
tude of this signal and often also its 
phase. So with excess (barrel distortion) 
or reduced (pincushion distortion) 
width, it would seem that this correction 
circuit has ceased to function. 

If you have the schematics, check 
them for "pincushion" adjustments and 
check signals and voltages. If you don't 
have the schematics, try to find the "pin- 
cushion" magnitude and phase adjust- 
ments on the board and look for bad parts 
or bad connections in the general area. 

If controls are present, then tracing 
the circuitry might be possible without a 

schematic. With luck, you have a bad part 
that is either open or shorted, and that 
can be easily found with an ohmmeter. 

However, with modern digital setup 
adjustments, it is even tougher to diag- 
nose problems. That's because the digi- 
tal adjustments control a D/A converter 
that is located somewhere else and is 

linked via a microprocessor. 

Deflection -Yoke Testing 
A faulty deflection yoke can affect the 

geometry (size and shape) of the raster, 
result in insufficient high voltage and/or 
other auxiliary power problems, and 
blow various components in the low - 
voltage power supply or elsewhere. 

Where high voltage (and other fly- 
back- derived voltages) are reduced and 
other problems have been ruled out, 
unplugging the deflection yoke (assum- 
ing no interlock) may reveal whether it 
is likely at fault. If this results in some 
kind of improvement, a defective yoke is 

quite possible. 
CAUTION: powering a TV or 

monitor with a disconnected yoke must 
be done with care for several reasons: 

The CRT electron beam(s) will not 
be deflected. If it turns out that the yoke 
is the problem, this may result in a very 
bright spot in the center of the screen 23 



(which will turn into a very dark perma- 
nent spot quite quickly). Therefore, dis- 
connecting only the winding that is sus- 
pect is better. Make sure the brightness 
and/or G2 (screen) is turned way down 
or disconnect the CRT filament if you 
don't need to see a picture. 

Removing the yoke (which is effec- 
tively in parallel with the flyback) 
increases the inductance and the peak 
flyback voltage on the HOT. In the 
extreme, this may blow the HOT if run 
at full line voltage /normal B +. It is bet- 
ter to perform these tests using a Variac 
at reduced line voltage if possible. 

The deflection system will be 
detuned since the yoke inductance plays 
a very significant role in setting the res- 
onance point in most designs. Don't 
expect to see totally normal behavior 
with respect to high voltage. However, it 
should be much better than with the 
faulty yoke. 

If possible, compare all measure- 
ments with a known good identical 
deflection yoke. Of course, if you have 
one, swapping is the fastest and surest 
test of all! In many cases, even a not- 
quite identical yoke will be close enough 
to provide useful information for test- 
ing. However, it must be from a similar 
piece of equipment with similar specifi- 
cations (size and scan range). Don't 
expect a color TV yoke to work in a high 
performance SVGA monitor! 

Note: the substitute yoke doesn't 
have to be mounted on the CRT which 
would disturb purity and convergence 
adjustments but see the caution above 
about an undeflected beam 

Once it is determined that the yoke is 
defective, we need to troubleshoot it to 
learn more about the nature of the 
defect and to see if it can be easily 
repaired. 

The deflection yoke consists of the 
horizontal coils and vertical coils 
(wound on a ferrite core), and mounting 
structure. Little magnets or rubber /fer- 
rite strips may be glued in strategic loca- 
tions. DO NOT disturb them! In rare 
instances, there may be additional coils 
or other components mounted on the 
same assembly. The following deals only 
with the actual deflection coils them- 
selves -the other components (if any) 
can be tested in a similar manner. 

The horizontal section consists of an 
even number of windings hooked up in 
parallel/interleaved with half of the 
windings on each of the two ferrite core 

24 pieces. The horizontal windings will be 

oriented with the coil's axis vertical and 
mounted on the inside of the yoke 
(against the CRT neck/funnel). They 
may be wound with thicker wire than 
that used for the vertical windings. 

The first step in troubleshooting is to 
do a resistance check. That might be 
possible without removing the yoke 
from the CRT if the terminal block is 
accessible. Disconnect the individual 
windings from each other and determine 
if the resistances are nearly equal. Check 
for shorts between windings and 
between the horizontal and vertical 
windings as well. Typical resistance of 
the intact windings (at the yoke connec- 
tor assuming no other components): TV 
or NTSC/PAL monitor: a few ohms (3 
ohms typical); SVGA monitor: less than 
an ohm (.5 ohms typical). 

Next, perform a visual inspection. 
Look for charring or other evidence of 
insulation breakdown due to arcing or 
overheating. For the horizontal wind- 
ings, this will require removing the yoke 
from the CRT since little if any of the 
windings are visible from the outside. 

You also can perform a ring test. We 
will be discussing this with respect to the 
testing of flyback transformers in a 
future Service Clinic article. 

The vertical section of the yoke is usu- 
ally manufactured as a pair of windings 
wired in parallel (or maybe in series), 
though for high vertical -scan -rate moni- 
tors, multiple parallel/interleaved wind- 
ings are also possible. The vertical wind 
ings will be oriented with the coil's axis 
horizontal and wound on the outside of 
the yoke. The wire used for the vertical 
windings may be thinner than that used 
for the horizontal windings. 

As before, do a resistance check. 
That might be possible without remov- 
ing the yoke from the CRT if the termi- 
nal block is accessible. Disconnect the 
individual windings from each other and 
determine if their resistances are nearly 
equal. Check for shorts between wind- 
ings and between the horizontal and 
vertical windings as well. The typical 
resistance of the intact windings (at the 
yoke connector assuming no other com- 
ponents): TV or NTSC/PAL monitor: 
more than 10 ohms (15 ohms typical); 
SVGA monitor: at least a few ohms (5 
ohms typical). Also perform a visual 
inspection: look for charring or other 
evidence of insulation breakdown due to 
arcing or overheating. 

While a ring test could be done on 
the vertical windings as well, since they 

have significant resistance and very low 
Q, it may be of limited value. 

Deflection -Yoke Repair 
So you found a big black charred area 

in/on one of the yoke windings. What 
can be done? Is it possible to repair it? 
What about using it for testing to con- 
firm that there are no other problems 
before ordering a new yoke? 

If the damage is minor -only a few 
wires are involved, it may be possible to 
separate them from each other and the 
rest of the winding, thoroughly clean the 
area, and then insulate the wires with 
high temperature varnish. Then, check 
the resistances of each of the 
parallel/interleaved windings to make 
sure that you caught all the damage. 

Simple plastic electrical tape can prob- 
ably be used as insulation for testing pur- 
poses-it has worked for me-but would 
not likely survive very long as a perma- 
nent repair due to the possible high tem- 
peratures involved. A new yoke will 
almost certainly be needed. 

Wrap Up 
That's it for now. Next time we will 

continue our discussion of monitor trou- 
bleshooting and repair. Until then, check 
out my Web site, wwwrepairfaq.org. I 
welcome comments (via e-mail only 
please to sam @stdavids.pickercom) of all 
types and will reply promptly to requests 
for information. See you next time! MI 
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Wrong Web Address 
There was an error in the Web 

address for Philips ECG in the "New 
Literature" column (Electronics Now, 
March 1999). The correct address is 

www.ecgproducts.com.-Editor 

McTube Correction 
It has come to our attention that 

there was an error in the schematic dia- 
gram for "The Real McTube" that 
appeared on page 32 (Electronics Now, 
February 1999). The labeling for pins 6 

and 8 of the vacuum tube (V1) were 
reversed. Please note that the table that 
appeared in the article on page 35 is cor- 
rect.- Editor 

Hard -To -Get Part 
Some readers have had problems 

obtaining the 3 -pole 6- position rotary 
switch mentioned in my article, "Build 
the Q- Sort" (Electronics Now, 
February 1999). Ideally a 3 -pole 6 -posi- 
tion switch should be used; however, the 
4 -pole 6- position switch (Mouser 
Electronics part number 10WR046) list- 
ed on page 36 of the article is a perfect- 
ly acceptable substitute. One of the 
poles and its associated connections are 
simply not used. 
LARRY BALL 

Sorting Out the Q -Sort 
I was very interested in the simplici- 

ty of the Q -Sort project, `Build the Q- 
Sort" (Electronics Now, February 
1999). Upon investigating its operation, 
it would appear that a few errors have 
crept in. In the Sources of Material side- 
bar on page 36, reference is made to a 

four- position, six pole switch. Shouldn't 
that have been listed as a six- position, 
four -pole switch? 

On page 39, the upper diagram 
shows test clip colors from left to right, 
as black, green, and red, which is logical. 

The lower diagram shows black, red, 
and green which appears to be an error. 

Also, there is a mix -up in the wiring 
and/or labeling of switch S2. The pic- 
ture on page 36 shows the position of 
S2. The article states the most CCW 
position of the switch is position one 
when viewed from the front. When that 
convention is used to follow the dia- 
grams on page 39, the positions will be 
as follows: EBC, ECB, BCE, BEC, 
CEB, and CBE. 

Thanks for a great magazine. I enjoy 
reading it every month! 
DOUGLAS M. CRAWFORD 
North York, Ontario, Canada 

Battery Not Included 
l'here were some errors in the parts 

list in my article, "Surface -Mount 
Shortwave Radio" (Electronics Now, 
March 1999). Along with the parts list- 
ed, the complete kit of parts also 
includes a headset and a printed circuit 
board for the $24.95 price; you do not 
have to order a board separately. 
However, the board is available by itself 
for those needing just the board alone. 

The kit does not come with either a 

case or a 9 -volt battery. 
PAUL E. YOST 

Improved McTube 
As Mr. Nachbaur says in "The Real 

McTube" (Electronics Now, February 
1999), there has been a surge of interest 

Write To: 

Letters, 
Electronics Now Magazine, 
500 Bi- County Blvd., 
Farmingdale, NY 11735 

Due to the volume of mail we 
receive. not all letters can be 

answered personally. All letters 
are subject to editing for clarity 
and length. 

in recent years in tube amplifiers for gui- 
tars and other instruments. Nearly half 
of the guitar amplifiers in a typical music 
store are part -tube or all -tube! Some of 
the part -tube amps contain a single 
12AX7 in a circuit similar to "The Real 
McTube," with the rest of the amp solid 
state. (Add -on units similar to "The Real 
McTube" are also sold.) Other part -tube 
amps are solid state except for tubes in 

the power -output stage. (Some musi- 
cians prefer the sound of output tubes 
over the sound of output transistors.) 

In the parts list for "The Real 
McTube," T1 and T2 are listed with a 

current rating of 1.5 A. This is larger 
than needed and will increase the size, 

weight, and cost of the project. Also 

transformers supplying a current much 
less than their rated output tend to have 
increased output voltage, which will 

shorten the life of the 12AX7. For T1 a 

0.6 -A or 1.0 -A rating is sufficient, and 
for T2, the smallest rating available is 

more than needed. (From the voltages in 
Table 1 and the values of R4, RS, R6, 

and R7, the total B+ current is less than 
one mA, and the total current in the 6.3- 
volt winding of T2 could not be more 
than 50mA.) 
BILL STILES 
Hillsboro, MO 

Safety Hazard 
In the article, "Build A Surface - 

Mount Shortwave Radio," on page 43 the 
author describes using plastic glue under 
hand -soldered SMD components. This is 

a safety hazard. I was once nearly blinded 
when plastic glue vaporized during sol- 

dering and shot out into my eye. 
In our lab, we use Grobet #5 (ther- 

mal) tweezers to position the compo- 
nent while tacking down the first pin 
with solder. If you feel that you must 
use glue, please also use safety goggles 
during construction and any future 
rework! 
STEVE RABIN 
San Diego, CA an 
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.NEW LITERATURE 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

Consumer Electronics for 

Engineers 
by Philip Hoff 
Cambridge University Press 
40 West 20th Street 
New York, NY 10011 -4211 
Tel: 800 -872 -7423 
Web: www.cup.org 
$44.95 

Consumer 
Electronics 
E Engineers 

CIRCLE 338 ON FREE INFORMATION CARD 

Have you ever wondered how an FM 
radio or a television actually works? 
Even in an electrical- engineering 
course, everyday products like these are 
not given detailed treatment. This is the 
first book of its kind to explain clearly 
the operating principles of "real- world" 
electronic devices, including video 
recorders, compact disc players, and 
mobile phones. 

An ideal textbook for electrical engi- 
neering students and for practicing engi- 
neers, the book contains over 350 
illustrations and many exercises. Each 
chapter begins with a brief historical 
overview of the device concerned. The 
key principles of the device's operation 
are then described, and a block circuit 
diagram is presented. Next, these "real - 
world" circuits are analyzed in detail. 

A3OOW To order books 
in this maga- 

zine or, any book in print. Please call 
anytime day or night: (800) BOOKS - 
NOW (266 -5766) or (801) 261 -1187 ask 
for ext. 1454 or visit on the web at 
http://www.BooksNow.com/electron- 
lcsnow.htm. 

Free catalogs are not available. 

This approach integrates the many dif- 
ferent aspects to the subject material of 
an electrical engineer's course work, 
from physical optics to digital signal 
processing. 

The ARRL General Class License 

Manual: 3rd Edition 
from American Radio Relay League 
225 Main Street 
Newington, CT 06111 
Tel: 800 -243 -7767 
Fax: 860 -594 -0303 
Web: www.arrl.org 
$14 

The ARRI 

General Class 
License Manual 
FOR RADIO AMATEURS 

Mal .uw...mó "u.,°'s .. 

CIRCLE 339 ON FREE INFORMATION CARD 

Containing clear explanations of the 
theory for every question, this book pre- 
pares readers for the Element 3B 
(General Class) license exam. At the 
beginning of each chapter, there is a list 
of key words that appear in the chapter 
along with a simple definition for each 
word or phrase. Included in this edition 
is the revised question pool released for 
use beginning July 1, 1998, new RF safe 
ty questions as required by the FCC for 
General class license exams, and a new 
chapter to explain the RF safety materi- 
al and help ensure that your station 
complies with the new FCC RF envi- 
ronmental exposure regulations. 

All the FCC rules you'll need to 
know for the exam are included, along 
with clear explanations. There is also an 
updated "Setting Up Your Station" 
chapter to help you get on the air as 
quickly and as easily as possible after you 
have passed the exam. 

Simplified Design of 

Filter Circuits 
by John D. Lenk 
Newnes, an imprint of Butterworth - 
Heinemann 
225 Wildwood Avenue 
Woburn, MA 01801 -2041 
Tel: 800 -366 -2665 or 781- 904 -2500 
Fax: 800 -446 -6250 
e -mail: orders@bhusa.com 
Web: www.bh.com /newnes 
$29.95 

JOHN D. LENK 

D 

OF 
§F.R.. 

CIRCLE 340 ON FREE INFORMATION CARD 

This is a step -by -step guide to designing 
filters using off -the -shelf ICs. It starts 
with the basic operating principles of fil- 
ters and common applications. The 
author then goes on to describe how to 
design circuits using chips available on 
the market today. 

The emphasis is on practical, simpli- 
fied approaches to solving design prob- 
lems. Each chapter comes with 
numerous illustrations. 

"Hi Charlie. What's it like out ?" 



Digital Vegas 

CARL LARON 

EDITOR 
ELECTRONICS NOW 

More than a 
few pundits 

(myself included) 
have commented 
on the fact that the 
Consumer IS 
Electronics Show 
could not be held in a 
more fitting place than 
Las Vegas. That's 
because, in a sense, the 
hundreds of companies 
that exhibit there are betting 
large parts of their corporate 
bankroll that they have guessed 
right on a new technology or an 
emerging consumer trend. 
Sometimes they win big; sometimes 
they crap out. 

This year's CES was no different, 
except that perhaps the industry 
has moved up to a bigger money 
game. We are of course referring to 
the wholesale move from analog - 
based technology to digital. This of 
course all started long before the 
last show. The 1998 CES was literally 
an all digital event. If a company's 
products did not somehow include 
the word digital in it, it was essen- 
tially ignored. 

But the move to digital technol- 
ogy continues to be a painful one, 
especially when it comes to DTV. 

Digital broadcasting finally made 
its debut this past fall, but if you 
missed it, you are not alone. Most 
areas still have no access to digital 
broadcasts, and very few sets are in 

the hands of consumers. 
But we are getting ahead of our- 

selves. Let's look at some of the 
highlights of the show. Believe it or 
not, there were some products and 
technologies that got even this 
jaded writer a little excited. 

999 Consume( 
Neo 

The consumer electronics indus- 
try is betting on a digital future, 
and there's no better place than 
Las Vegas to make that large a 
wager. 

DTV, Naturally. First things first. As 

was the case last year, DTV was the 
3000 -pound gorilla of the show. The 
only difference was that last 
year's vaporware was this year's 
real product -more or less. 

The problem is that nearly all 
existing or soon to ship DIV prod- 
ucts are expensive. An integrated 
HDTV set will set you back between 
$8000 and $10,000. Further, very lit- 
tle digital programming is currently 
available. The result is that very few 
DTV products have been sold, and 
there does not seem to be a build- 
ing demand -at least not yet. 

So, then, why did virtually every 
TV manufacturer make DTV the 
centerpiece of their display? That's 
because there is optimism that by 
the time the next CES rolls around, 
things will be markedly different. 

For one thing, digital broadcasts 
will be more available as more 

markets come on line 
to meet the FCC - 
m a n d ate d 
timetable, and a 
major new source of 
programming will be 
available. We are 
talking about direct 
broadcast satellite. 

ow Both DSS and Echostar 
Op (Dish Network) have 

4 
announced that they 

., will carry HBO's new HD 
service. Further, DirecTV has 

announced the availability 
of HD pay -per -view movies 

beginning late this spring. 
And to bring that programming 

to the masses, Thomson has 
announced a breakthrough prod- 
uct to help consumers make the 
transition to digital broadcasts. That 
product, the RCA DTC100, is combi- 
nation DSS /over -the -air DTV con- 
verter box. It receives both stan- 
dard and HD DSS broadcasts and 
terrestrial DTV broadcasts and dis- 
plays them on a standard analog 
TV set. While the resulting image will 
not be HDTV, it will offer improved 
picture quality over standard TV If 

connected to a high resolution 
monitor (via the converter's SVGA 
output), HD- quality video can be 
viewed. Suggested retail is $649, 
with availability in the first half of 1999. 

THE RCA DTC100 combination DSS /over- 
the -air DTV converter box. 27 



Note that while the price point 
on the Thomson box is considerably 
lower than other DTV solutions, it 
does not provide a way to view 
HDTV images on a HD -ready TV 
However, even the most expensive 
current set -top boxes do not pro- 
vide a digital link to such a set. 
That's because copy protection 
issues remain under discussion. We 
covered this a bit in last month's 
editorial and will not rehash things 
here except to note that most 
expect a standard of some type to 
be negotiated by the time the next 
CES rolls around. 

DVD Everywhere. DVD is not new, 
but it is an evolving product. As evi- 
dence of that, new DVD applica- 
tions and technologies could be 
seen nearly everywhere you 
looked at the show. 

The quality of the picture pro- 
duced by a DVD player is limited by 
many factors, but the prime one is 

the quality of the display device it is 

used with. Since TVs and monitors in 
the U.S. follow the NTSC standard, 
including an interlaced display, 
that's the format of the video out- 
put from DVD players. But it does 
not have to be. 

Because HD display devices will 
become increasingly more avail- 
able over the coming years, it 
seems logical to provide a way for 
DVD discs and players to take full 
advantage of those displays, and 
prototype units that could do just 
that were exhibited by several 
manufacturers. One example was 
the Toshiba SD5109. It delivers a 
480p (480 -line progressive scan; 
one of the DTV standard resolu- 
tions) video signal to any display 
device capable of handling that 
resolution. It will have a suggested 
retail price of $799. 

Unfortunately, due to the same 
copy protection issues as DTV, avail- 
ability is very much up in the air for 
this and similar units from other 
manufacturers. 

OK, so it will be a while for this 
one, but what can you get right 
now? Well how about a DVD play- 
er that will never become obso- 
lete? Impossible, you say? Well, you 
are right, but there is a new Philips 
unit that comes close. Their DVD 

28 825 offers an upgrade path that 

allows users to add new features 
and capabilities as they become 
available. To do so, a user simply 
inserts a special DVD into their play- 
er. That disc contains programming 
that the unit can incorporate into 
itself to update such things as 
search, speed, audio control, video 
control, and playback options (no, 
it can't add progressive -scan out- 
put). The unit also offers a parental - 
control feature that prevents chil- 
dren from viewing unauthorized 
discs. The unit will retail for $349. 

How about DVD on the go? Well, 
Panasonic's CX- DV1500 is designed 
for in car use. The player itself installs 
in the car dash, and a 7 -inch 
screen that can be installed 
between the front seats, in an over- 
head panel, or anywhere else that 
is appropriate, provides the display. 
Connect the unit to an optional 
Dolby Digital /DTS processor and a 
four -speaker automotive sound sys- 
tem for a full surround -sound expe- 
rience. For the ultimate car -theater 
experience, there's even a sub - 
woofer output. Whether you want 
to hear car chases, police sirens, 
explosions, and the like while dri- 
ving at highway speeds is up to 
you. For portable DVD viewing at 
more sedate speeds, Panasonic 
offers hand -held portable DVD 
players such as the DVD -L10. 

THE REPLAYTV set -top box from Replay 
Networks. 

Most consumers think of DVD as 
a video medium. However, as corn - 
puter users with DVD -ROM drives 
know, the key to its strength is that it 
can hold vast amounts of data. 
Well, in a consumer application, 
what do you get if you devote the 
storage abilities of a DVD to audio? 
The obvious answer is a DVD with a 
heck of a lot of audio on it, and 
that is true. But you can also get 
audiophile -quality, high- resolution 
recordings; multi -channel record- 
ings; and additional features such 
as photos or video, liner notes, and 
even interactivity. One example of 

the last would be to embed 
Internet links in the material that 
would take someone to a Web site 
to see the latest concert and other 
information for the disc's artist. DVD - 
audio (or DVD -A) is essentially 
ready to go, but there are still copy - 
protection issues (what a surprise!) 
to be resolved. 

Play it Again. Picture this: You have 
purchased a pay -per -view movie. 
Halfway through, the telephone 
rings. Because of your situation 

piay6uide 
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WITH REPLAYTV you can set up spe- 
cialized channels to record programs 
by name or type, or to search listings 
for a favorite actor or actress and 
record all movies and programs with 
that individual. 

(perhaps you are a doctor on call 
or you have your own business and 
clients call you at home all the 
time), you feel you must interrupt 
your evening and pick up the 
phone. By the time you complete 
the call and return to the TV set, 
enough of the film has passed to 
make watching the rest of it point- 
less, or at least not as much fun. 

Now imagine the same sce- 
nario. Only this time, when the tele- 
phone rings you just press a button 
on a remote control. The movie 
pauses (in real time). When you 
come back to the set, you just hit 
the button again and pick up 
where you left off. Neat, huh? 

Well, judging from the crowd 
and buzz around two booths at 
CES, a lot of the attendees thought 
so, too. The companies were Tivo 
and Replay Networks, and their sim- 
ilar systems (Tivo and ReplayTV) 
generated quite a bit of excite- 
ment. 

OK, what exactly are we dealing 
with here? Well, at the heart of both 
units is a high- speed, high -capacity 



disk drive that records the incom- 
ing TV signal. That's how the sce- 
nario outlined at the beginning of 
this section was possible. Multi -task- 
ing logic allows information to be 
recorded and played back at the 
same time so, for example, you can 
begin watching the beginning of a 
program while it is still being record- 
ed, or even decide you want to 
record a program well after you 
have started watching it. For sports 
fans, that also means you have the 
ability to watch the replays you 
want to see, and in slow motion if 

you want, then pick up the game 
action in progress or from where 
you stopped it to watch your 
replays. 

Wait, there is more. Both units 
have the ability to search out all 
cable, satellite, and over -the -air TV 

channels available to you and pull 
together specialized channels and 
viewing suggestions based on your 
criteria. With a press of a button, 
you can have the system record all 
of the episodes of a particular 
show. The Tivo unit also keeps track 
of your viewing preferences and 
makes suggestions about other 
programs that might interest you. 
The ReplayTV unit allows you to set 
up specialized channels to record 
programs by name or to search list- 
ings for a favorite actor or actress 
and record all movies and pro- 
grams with that individual. 

Both units allow you to output 
recorded material to a VCR for 
long term storage and viewing. 

What about video quality? It 

depends on the amount of corn - 
pression. Both boxes use MPEG2 
compression, with the compression 
set by the user. Based on my obser- 
vations, at the higher compression 
levels the video does show notice- 
able digital artifacts, though if VHS 

video quality does not bother you, 
these might not disturb you much 
either. At low compression, video is 

quite good- approaching DVD 
levels according to both compa- 
nies. The compression trade -off is, of 
course, recording time -low com- 
pression reduces storage time dra- 
matically. 

What about price? The Tivo sys- 

tem starts at $500 for the hardware 
(10 hour maximum recording time), 
plus $10 /month or $100 /yr for the 

programming service. The Replay - 
TV boxes sell for $699 (6 hours max.), 
$999 (14 hours max.), and $1499 (28 
hours max.). There is no charge for 
the programming service. 

Home Networks. One conse- 
quence of the explosive growth of 
the Internet is that computer 
access has become a bone of 
contention in many homes. One 
solution is multiple PCs and multiple 
telephone lines. But in many cases 
that is not desirable. A better solu- 
tion would be to give multiple PCs 

a way to share a single line, and 
while you are at it to share informa- 
tion, peripherals, etc. 

Of course what we are talking 
about here is a computer network. 
But while a traditional wired net- 
work is fine for an office environ- 
ment, it can be a bit much to tack- 
le for a homeowner. That's why a 
number of manufacturers and 
industry groups had on display 
wireless home -network products. 

Among them, one that made a 
large splash was Philips Ambi. That 
"Best of Show" device took the 
home -network concept even a 
step further by providing the func- 
tionality of a two computer net- 
work, but eliminating the need for a 
second computer. 

Instead, the second computer 
desktop is a standard TV In the 
words of Philips "Ambi uses 
advanced concurrent technology 
to create multiple desktops." That 
means that while one user is surfing 
the Net, working on a spreadsheet, 
or writing a letter on the primary 
computer, someone else could be 
surfing the Net or playing PC 
games using a large- screen TV in 

the living room or den. Both users 

THE PHILIPS AMBI provides the functional- 
ity of a two computer network, but elimi- 
nates the need for a second computer. It 

uses a chip set developed by ShareWave. 

would have full, concurrent access 
to peripherals such as printers or 
scanners, and both would have 
independent access to the 
Internet using a single line. Ambi 
uses display- enhancement tech- 
nology to ensure that the display 
on the TV will look good at normal 
viewing distances. The range for the 
system is around 150 feet. Ambi will 
be available in the first half of 1999 

at a price between $500 and $700. 
The Ambi system uses a chip set 

developed by ShareWave and is 

part of their ShareWave Digital 
Wireless technology. Among the 
aspects of that technology are a 
set of network protocols; a wavelet 
compression technology that 
allows, among other things, the 
transmission of high- bandwidth 
information such as full motion 
video over links with limited 
throughput; and an RF transmission 

INFOACCESS FROM INNOMEDIA allows 
consumers to set up a simple, wireless, two - 
computer network. 

system based on direct -sequence 
spread spectrum. ShareWave envi- 
sions their technology as the cen- 
terpiece of a comprehensive 
home network that will allow other 
digital devices such as DVD play- 
ers, TV sets, PDAs, and the like to 
share data. 

Ambi was not the only home - 
network solution shown. The 
HomeRF Working Group had a 
booth promoting their SWAP 
(shared wireless access protocol) 
specification. Among the things 
that SWAP hopes to make possible 
are wireless home networks to inter- 
connect and share data between 
PCs, PC peripherals, PC- enhanced 
cordless phones, and other similar 
devices. While no products using 29 



the specification were shown, the 
HomeRF Working Group members 
list is impressive, and includes such 
companies as IBM, Ericsson, 
Honeywell, Intel, Microsoft, 
Mitsubishi, Motorola, National 
Semiconductors, Philips, Samsung, 
Sharp, and many, many more. 

Another home -network product 
on display was InfoAccess, from 
InnoMedia. That $199 system allows 
consumers to set up a simple, wire- 
less, two- computer network. One 
computer is designated the host 
computer and provides printer, 
modem, and Internet -access 

(German, for example), and display 
that word's English translation. 

Interest in digital photography is 

growing at an explosive rate 
despite some significant limitations 
that are inherent in that technolo- 
gy. One problem is that, while the 
captured images are ideal for dis- 
play on the Internet or on a com- 
puter or TV monitor, getting photo- 
graphic- quality hard copy is a little 
more problematic. The most popu- 
lar solution is ink jet printers, but 
while sometimes very good results 
can be obtained by using special 
inks and papers, in the end they are 

still ink -jet images. 
Now, however, there 
are some alternatives. 
For example, Polaroid 
had on display their 
new PhotoMAX digital 
photo printer. That 
$299 device takes the 

output from any personal comput- 
er and outputs the images onto 
standard Polaroid Spectra or 600 
film. We'll be looking at the Polaroid 
printer, as well as some other digi- 
tal -print solutions in a future issue of 
Electronics Now. 

By now, many of you have heard 
of DiSSTance cordless telephones. 
Those use 900 -MHz spread -spec- 
trum technology, which at one time 
was classified by the military, to 
give cordless phones increased 
range and privacy. How much 
increased range? Well, according 
to a spokesperson for Conexant 
(formerly Rockwell Semiconductor 
Systems), the maker of the chip set 
used in these phones, up to 5 miles 
with an absolutely clear line of 
sight. In normal suburban environ- 

THE QUICKTIONARY reading pen from Seiko Instruments. 

resources. The second computer 
then is given access to all of the 
host's resources. Both computers 
have full and independent access 
to all resources, including Internet 
access. Communications between 
the two computers is via direct - 
access digital spread spectrum. 
Perhaps best of all for many con- 
sumers, the interface to the PC is 

via its serial port, which means 
nothing has to be installed inside 
the PC itself. 

Neat Stuff. As with every CES, 
everyone is out to convince you 
that their product is unique, etc., 
even though you've just seen the 
same or a similar device three 
booths back. Still, there is a lot at 
the show that was indeed different 
enough to bear mentioning in this 
space. 

Seiko Instruments had on display 
their Quicktionary reading pen. 
That hand -held scanner is 

designed to provide "assistive tech- 
nology" to those whose reading 
skills are limited. When the reading 
head is passed over a word in text, 
the word is shown in large letters on 
the display and the unit "speaks" 
the word out load via the built -in 
speaker or earphones. With a push 
of a button, the user can also view 
the words definition. Seiko also dis- 
played a translation pen that could 

30 read text in one language 

THE POLAROID PHOTOMAX digital photo 
printer takes the output from any personal 
computer and outputs the images onto stan- 
dard Polaroid Spectra or 600 film. 

ments the range is much less, but is 

still impressive at about a normal 
block or two. Phones using the 
Conexant chip set were on display 
in a number of booths. 

Business people and others on 
the go often need up -to -date infor- 
mation, yet rarely have the time to 
get it from traditional sources such 
as newspapers, business journals, 
etc. The MobilePlayer Plus from 
Audible.com fills that need. It allows 
the user to download up to 7 hours 

THIS RCA CA -1000 RECEIVER is the 
hardware portion of a new audio -on- 
demand service. Programming is provided 
by Command Audio. 

of high -quality spoken audio from 
the Internet for later playback. 
Among the content providers are 
The Wall Street Journal, The Harvard 
Business Review, The Economist, 
and more. Also available are 
audiobook titles from some of the 
top unabridged audiobook pub- 
lishers, audio magazines, and on- 
demand radio services such as Car 
Talk and Nightly Business Report. 
The audio can be heard via head- 
phones or through a car radio via a 
built -in RF link. The player costs S 199, 
and content is available by sub- 
scription for radio programs and 
audio publications, and on a per 
book basis for audiobooks. 

Thomson and Command Audio 
also announced an audio product 
designed to help those on- the -go 
to get news, entertainment, and 
other information on an on- 
demand basis. Their system, called, 
naturally enough, Audio On- 
Demand, pairs the RCA CA -1000 
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Wayne, NJ 07470 

Command Audio 
101 Redwood Shores Pkwy. 
Redwood City, CA 94065 

Conexant 
4311 Jamboree Road 
Newport Beach, CA 92660 

DirecTV 
2230 East Imperial Hwy. 
El Segundo, CA 90245 

Echostar 
5701 Santa Fe Dr. 
Littleton, CO 80120 

HomeRF Working Group 
404 Balboa Street 
San Francisco, CA 94118 

InnoMedia 
4800 Great America Pkwy. 
Suite 400 
Santa Clara, CA 95054 

Panasonic Consumer Electronics 
One Panasonic Way 
Secaucus, NJ 07094 

Philips 
64 Perimeter Center East 
Atlanta, GA 30346 

INFORMATION 
Polaroid 
549 Technology Square 
Cambridge, MA 02139 

Principle Solutions 
3708 Lehman Ct. 
Rogers, AR 72758 

Replay Networks 
1003 Elwell Ct. 
Palo Alto, CA 94303 

ShareWave, Inc 
5175 Hillsdale Circle 
El Dorado Hill, CA 95762 

Seiko Instruments 
Consumer Products Division 
2990 W. Lomita Blvd. 
Torrance, CA 90505 

Thomson Consumer Electronics 
10330 North Meridian St. 
Indianapolis, IN 46290 

Tivo 
894 Ross Dr. 
Sunnyvale, CA 94089 

Toshiba America 
9740 Irvine Blvd. 
Irvine, CA 90803 

Wink Communications 
1001 Marina Village Parkway 
Alameda, CA 94501 

receiver with Command Audio's 
subscription -based radio service. It 

allows consumers to select what 
they want to hear, and when they 
want to hear it. No computer or 
Internet connection is needed. 
Program material will be available 
from providers such as National 
Public Radio, Sports Illustrated, 
People Magazine, and ABC News. 
In addition, they can get personal- 
ized, up -to -date information such 
as traffic reports, the latest head- 
lines, stock quotes, and more. The 
receiver is set to retail for $199; the 
service will cost $15 /month. The ser- 
vice will debut in 10 markets this 
year, and nationwide in 2000. 

I don't know how many of you 
have seen the film Starship 
Troopers, but one of the plot gim- 
micks in the movie was a series of 
propaganda -like clips displayed on 
the sets of the citizens of that future 
world. One feature of those sets 
was the ability to click on a "Want 
to know more ?" or other icon to get 
additional information, related 
items, and other programming. 

Well, the future is here, or at least 
around the corner in the form of 
Wink- enhanced broadcasts and 
Wink -capable TV sets and set -top 
cable and satellite boxes. A num- 
ber of Wink- enhanced products, 
such as a line of new TV sets from 
Toshiba were announced at the 
show, as was an agreement with 
DirecTV to carry Wink- enhanced 
content. 

In the Wink system, information is 

passed down to the TV or box via 
the blanking interval in analog sig- 
nals or in the digital data stream in 

satellite or DTV transmissions. The 
viewer is then alerted to the pres- 
ence of that additional information 
by way of a small icon. Then, if 

desired, the viewer can access that 
information via a press of a button 
on a remote control. Among the 
networks providing Wink- enhanced 
content are NBC, Turner (CNN, The 
Weather Channel, etc.), MTV 
Networks, ESPN, Court TV, and many 
more. There also will be, of course, 
Wink- enhanced commercials that 
will allow consumers to order prod- 

ucts, get brochures, etc. In addition 
to DirecTV, cable companies such 
as TCI and Comcast have agreed 
to carry Wink- enhanced program- 
ming. No computer connection is 

needed with the system. 
As you can see, CES introduced 

a bevy of enhancements for the TV 

viewer. However, to some, there are 
aspects of TV that they would like 
to see, shall we say, less enhanced. 
One such aspect is the increasing 
use of questionable language, 
especially on cable TV For those 
viewers, Principal Solutions has 
introduced their TVGuardian "foul 
language" filter. It allows viewers 
the choice of three modes (strict, 
tolerant, and off). When question- 
able language is used, the unit 
detects it, mutes it, and replaces 
the language with a more 
acceptable word or phrase. The 
TVGuardian does not affect the 
video. 

Well, there you have it- almost. 
In an article of this size it is impossi- 
ble to cover all of the wonderful - 
and some not so wonderful -prod- 
ucts at a show such as CES. One 
thing is clear, however; next year's 
show will have to go quite some 
distance to top this year's event. Q 
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The Y2K Bug 
and a Few Other Worries 

While almost everyone is aware of the Y2K 
bug, many don't know that there are a few 
other nasty date -related surprises lurking 
out there. This survival guide gives you the 
lowdown on what problems might lie 
ahead, and what precautions you need to 

take to survive the coming bug season. 

BOB DYBALL AND GREG SWAIN 

uppose someone men- 
tioned these dates: August 

21, 1999, September 9, 1999, 
February 29, 2000, and January 18, 
2038? Would they mean anything 
to you? No? -Then how about an 
easy one? What about December 
31, 1999? 

Of course the latter will immedi- 
ately evoke a response. It's the end 
of the century and the end of the, 
millennium -a time for parties and 
revelry, and perhaps a little para- 
noia. Of course, as purists will quick- 
ly point out, the millennium does 
not really end until December 31, 
2000, but since the rollover from the 
year 1999 to the year 2000 seems 
far more significant to most than 
the actual end of the millennium, 
who are we to argue? 

However, whether you hold the 
pedantic or popular view on the 
end of the millennium, December 
31, 1999 will likely be a date you 
remember for a long time, no mat- 
ter how hung over you are from 
that night's parties. The reason is 

the so- called Y2K bug that makes it 
virtually a certainty that at least a 
few computers will cease to work 
This story first appeared in Silicon Chip, Australia 
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correctly at midnight on that day. 
What will be the impact of that? It 
could be negligible or catastroph- 
ic. In fact, if you listened to some of 
the most extreme predictions of 
doom and gloom, you could be 
forgiven for wondering if the Earth 
will stop spinning at midnight on 
that date. 

How could this have hap- 
pened? Are the predictions of 
doom justified or overblown? What 
can you do to minimize any effects 
on your computer systems or your 
life? We'll tackle those questions a 
little later in this article. First, howev- 
er, we are going to see if we can 
ratchet up your paranoia level by 
introducing you to a few more 
memorable dates. While these 
have not had the exposure that 
the Y2K bug has, they could make 
your life nearly as miserable. Buckle 
up, because here we go: 

August 21 1999. What's the sig- 
nificance of this seemingly innocu- 
ous date? Well, that date is the 
week -zero rollover for GPS naviga- 
tion systems. 

In greater detail, August 21, 1999 
is the last day of week 1023 of the 
GPS system. However, the system 

was only designed to count from 0 
to 1023 in the first place. This means 
that on August 22, 1999, the GPS 
satellites will be broadcasting that it 
is week 0. 

It is expected that some GPS 
ground systems will just stop work- 
ing, having severe problems with 
the rollover. Others may need only 
a simple modification, though it 
might entail sending it back to the 
factory to make sure that they con- 
tinue working properly and display 
August 22, 1999 instead of January 
6, 1980, or something worse. 

Most GPS systems manufactured 
over the last couple of years should 
have no problems, but be sure to 
check with your supplier. If you 
have a GPS mapping system for 
your computer, it might also pay to 
check now for any updates. More 
information on this, as well as useful 
links on the subject, can be found 
on a Web site maintained by the 
U.S. Coast Guard; see the box enti- 
tled Y2K Web Sites for the URL. 

September 9, 1999 (9/9/99). This 
could be a real sleeper in some 
applications. That's because soft- 
ware writers occasionally used 
9/9/99 to indicate unknown infor- 



mation. Basically, this was a date 
that was never supposed to hap- 
pen during the life of the program. 
It means that some applications will 
fail before the year 2000 is reached. 

February 29, 2000. The year 2000 
is a leap year but apparently not all 
systems or applications will recog- 
nize it as such and will miss the day 
altogether. Such systems will incor- 
rectly roll from February 28, 2000 to 
March 1, 2000. 

The reason for this confusion is 

that the year 2000 is a special case 
that occurs once every 400 years. 
The rule governing leap years is 

that a year is a leap year if it is divis- 
ible by four but not by 100. 
However, there is an exception: if 

the year can be divided by 400, 
then it is a leap year. 

Confused? Let's look at the year 
1900. It is divisible by four and by 
100 but not by 400, so it wasn't a 
leap year. However, the year 2000 is 

divisible by 400, so it is a leap year. 
As a result, many sources suggest 

that the system be checked to 
ensure that it rolls correctly from the 
February 28 to February 29, 2000, 
and from there to March 1, 2000. In 

fact, most year -2000 diagnostic util- 
ities (more on those later on) auto- 
matically check the system to 
ensure that the leap year will be 
handled correctly. 

That said, there's a wealth of 
opinion that states that the leap 
year problem doesn't exist since a 
standard computer real -time clock 
(RTC) automatically provides for a 
leap year if the year is divisible by 
four. This means that the year 2000 
will be correctly interpreted as a 
leap year, but it won't hurt to check 
anyway. 

January 18, 2038. Talk to anyone 
with UNIX, or a UNIX -related system, 
and they'll probably be laughing at 
PC and Windows users who are sort- 
ing out the Y2K problem. Why? Well 
UNIX applications usually (but not 
always) use a special date /time 
library (CTIME) in which dates start 
from 1970 and don't run out until 
January 18, 2038. On that date, how- 
ever, UNIX systems have their own 
real problem because the date 
resets to 1970 again! Note, however, 
that some UNIX systems could still 

have problems after 12/31/99 as 
some applications might deal with 
dates in a 2 -digit manner. 

December 31, 1999. Given the 
publicity, it is unlikely that anyone 
out there has not heard of the Y2K 
bug, also know as the year -2000 
bug or the millennium bug. It of 
course refers to the fact that many 
computer systems will not roll over 
correctly from December 31, 1999 
to January 1, 2000. Instead, they will 
roll over to 1900 or 1980 instead. 

passed on to the system BIOS each 
time the machine boots. 

When the RTC was first introduced 
in PC- architecture machines, eight 
bits were set aside to hold the year. 
Since that is only enough for two dig- 
its, the century information was 
stored in non -volatile memory in the 
clock chip; combining the century 
data in memory with the year data, 
yields a full four -digit year. 

But there was a critical design 
error here. All early RTCs, and even 
some more modern ones, provide 
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Microsoft's year 2000 Web site includes detailed compliance information on operating systems and 
applications. It also includes Y2K fixes that can be downloaded and applied to problem programs. 

The older the computer the 
more likely it is that it has the Y2K 
bug. The bug will also affect many 
applications programs; again, the 
older the application, the more 
likely it is that it will suffer year -2000 
problems. 

So how did this come to be? 
Basically, the problem can be 
traced back to the early days of 
computing and the practice of 
using only two digits to represent 
the year. That practice, possibly 
introduced to save storage space, 
was subsequently carried over to 
the age of the PC. 

If you "dig down" into the hard- 
ware of a PC, you'll find a real -time 
clock (RTC) chip. The RTC keeps 
track of the time and date and 
updates the CMOS memory, which 
is backed up by an onboard bat- 
tery when the machine is off. The 
year information in the CMOS is 

no way to update the century 
memory location. Because of that, 
things break down when we get to 
the year 2000. At that point, the RTC 

rolls the year from 99 to 00 but the 
century in memory remains fixed at 
19. As a result, the RTC reports the 
date as January 1, 1900 instead of 
January 1, 2000. 

What happens next depends on 
the system BIOS, or more specifical- 
ly on what type of BIOS is built into 
the PC. When the machine is 

rebooted, some BIOSes will simply 
reflect what is in the system clock 
and will show 01/01/1900. Other 
BIOSes will interpret year 00 as 
01/01/1980. As a result, the system 
rolls over from either 1999 to 1980 or 
from 1999 to 1900. 

However there is a complicating 
factor. Microsoft operating systems 
(Windows and DOS 6.22) don't rec- 
ognize 1900 as a valid date. 33 



Instead, when the operating system 
boots, it automatically resets the 
system clock to January 4, 1980; or 
at least, this is what happens with 
DOS 6.22, Windows 3.1x, and 
Windows 95. 

Windows 98, Windows NT 3.51 

(Service Pack 5), and Windows NT 4 
behave differently. According to 
Microsoft, those operating systems 
include a BIOS "fix" that automati- 
cally resets the year 1900 to 2000. 
However, some BIOSes will revert to 
1900 every time the system reboots. 

What's more, if the BIOS date 
reverts to 01/01/1900 or 01/01/1980, 
the operating system date will also 
be incorrect when the machine is 

next rebooted. However, if you 
manually correct the date in CMOS 
setup, many machines will maintain 
the correct setting from that point 
on and even rebooting will not 
cause any problems. 

The Award 4.50g BIOS can pose 
particular problems. Some versions 
of this BIOS will not allow any year 
that's less than "94 ", which means 
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The Microsoft year 2000 Web site has links to numerous "Year 2000 Tools" that can he used to 
assess Microsoft products. There are also links to numerous third party suppliers with Y2K diag- 
nostic utilities, some of which can he downloaded for free. 

In that case, Microsoft's BIOS fix will 
only work until the year 2001 is 

reached. When that happens and 
the system BIOS rolls over to 1901, 
the fix will not work and the operat- 
ing system will revert to 1980. 

Now let's inject an air of reality 
here. Generally, it's older machines 
that have BIOSes with this type of 
problem. You're not likely to be run- 
ning Windows NT or Windows 98 on 
a 486, and if you are, it's probably 
time for an upgrade anyway! 

Note that if a non -compliant 
machine is left running during the 
rollover, the DOS date will be 
updated correctly to 01/01/2000. 
However, that doesn't necessarily 
mean that all applications will work 
correctly. Some applications take 
the date from the BIOS rather than 

34 from the operating system. 

that 1900 becomes 1994 and 2000, 
2001, 2002, etc. become 2094. This 
means that the machine will roll 
over from 1999 to 1994 and you 
cannot correct the situation by 
manually resetting the BIOS clock. 

Although many RTCs in recent 
machines are still technically non- 
compliant, a "fix" is incorporated 
into the BIOS to overcome the Y2K 
problem. Basically, the BIOS cor- 
rects the date in the CMOS at 
bootup time and that is subse- 
quently passed on to the operating 
system. Most (but not all) of the 
later Pentium machines fall into this 
category and so will correctly 
rollover to the year 2000. 

In summary, the CMOS RTC 
almost always fails to increment 
from 1999 to 2000 (except for the 
very latest RTCs), but this usually 

doesn't matter -very few programs 
access it directly (and these would 
now usually be considered obso- 
lete). What does matter is whether 
the BIOS fixes the problem so that 
both the BIOS and operating -sys- 
tem dates are correct. 

Testing Your System. So how can 
you check to see if your system rolls 
over to the year 2000 correctly? 
Well, you could reset your system 
clock to a few minutes before mid- 
night on 12/31/99, but that might 
not be the best idea as there could 
be unforeseen consequences. 

For example, if you have a pro- 
gram that is only registered for a 
certain period of time, it might stop 
working. In addition, anything that 
schedules events, including e -mail 
delivery, could cause lots of prob- 
lems. Even year -2000 compliant 
applications could cause problems 
if you move the clock forward to 
the year 2000, run the program, 
then change the clock back 
again. 

Instead, the best way to test your 
system is to use a bootable floppy 
disk (created using DOS 6.22 or 
later). That way, you can avoid writ- 
ing any information to the hard 
disk, which might alter vital files. 
Make sure that the machine on 
which you create the bootable 
floppy is clean of viruses, then 
change the boot order in your BIOS 
(CMOS) setup to A: C: (normally it 
should be on C: A: or C: only, to pre- 
vent accidental infection if a virus - 
infected disk is left in the A: drive). 

Although not considered totally 
reliable, a manual check can give 
a good indication as to how your 
system will behave when the year 
2000 ticks over. The basic proce- 
dure involves setting the system 
clock to one minute before mid- 
night on 12/31/1999 and then 
observing what happens when the 
system rolls over into the year 2000. 
However, to property determine 
the system's behavior, you need to 
test two conditions: 

(1) What happens if the 
machine is switched off during the 
rollover; and 

(2) what happens if the machine 
is left switched on during the 
rollover and then rebooted. 
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First, boot from the floppy disk to 
the A: prompt and change the 
date and time to one minute 
before midnight on December 31 
1999, You do that by first typing 
"date" (without the quotes, of 
course) at the A: prompt and then 
typing in the new date (i.e., 
12/31/1999). When that's done, 
type "time" and change the time 
to 23:59. 

Note that this procedure not only 
changes the operating system clock 
but also changes the date and time 

36 in the BIOS and RTC as well. 

Now turn the PC off; wait a cou- 
ple of minutes; then switch the 
machine back on and check the 
date, day, and time in the BIOS (i.e., 
CMOS) setup. PCs with non- compli- 
ant BIOSes will usually drop back to 
01/01/1980 or to 01/01/1900, but 
some will go to 01/01/1994. 

Now exit the BIOS setup without 
making any changes, boot from 
the floppy disk and check the 
date -just type "date" at the DOS 
prompt and hit the ENTER key. If the 
BIOS previously indicated 
01/01/1980, then this date will also 

be shown when you type "date" at 
the DOS prompt. However. if the 
BIOS previously reverted to 
01/01/1900, DOS 6.22 will change 
this to January 4, 1980 (01/04/1980). 

You can now check to see what 
happens when the machine is left 
on. Once again, boot from the flop- 
py, change the date and time, to a 
couple of minutes before midnight 
on December 31,1999 and leave 
the machine running during the 
rollover. Now reboot the machine 
and check the date. If the machine 
is non -compliant, you will find that 
the DOS date will be incorrect after 
the reboot. 

Assuming a non -complaint sys- 
tem, try manually setting the date 
to the year 2000 (e.g., 1/1/2000) in 
the BIOS setup, then switch the PC 
off and reboot from the floppy disk. 
Recheck the date in the BIOS 
setup, then allow the machine to 
boot to the A: prompt and check it 
again. If the year is still 2000, this 
means that you should only have to 
reboot the PC and manually alter 
the date in the BIOS setup once 
when the year 2000 arrives. After 
that, the machine should be OK. 

Finally, don't forget to reset the 
date and time to the correct values 
before booting from the hard disk. 

Test Software. While if done care- 
fully, a manual test like the one just 
described will work, a more reliable 
(and easier) way of testing your 
machine is to use one of the many 
commercial, shareware, and free - 
ware software packages that are 
now available. 

One very good commercial 
package is Check 2000 PC from 
Greenwich Mean Time (Web: 
http: / /www.gmt- uta.com /), That 
comprehensive package not only 
checks your PC for year -2000 com- 
pliance, but can also fix any BIOS 
problems it does find using a BIOS 
fix utility (for most BIOS types, that 
is). It can also scan your applica- 
tions and data files and offer 
advice on fixing any problems. 
Other commercial Y2K auditing 
tools include McAfee 2000 Toolbox, 
OnMark 2000 Access, Norton 2000, 
and Express 2000 Suite. 

There are also lots of utilities 
available on the Internet for check- 
ing whether your computer will cor- 



Year 2080 Date Checking for LOS /Windows 9x /3.x Personal Computer 

The year 2000 presents several prklems to computer users. This program will 

check for one of them, namely the system date rollover problem. 

1998 -11-11 16:14:53 -RTC 1998 -11 -11 16:14:53-1310S 1998 -11 -1i 16:14:55 -DOS 

I will set your system clock to just before midright on 

Éricsay, 1999 -December -31 

wait until the system rolls past midnight and check the settings. 

I'll report my findings and reset your clock boot: nrmol 

Is it ok for me to do this? (Y /Nl S7SI'f NL RLL SLIILtitt_!_RS! 

Your clock says there are only :15 lueekond, . 1,.f t h, i:,,- r 1 nos and t t =e lr 24700! 

DOSCI1K.EXE is a small utility that can aatomatically test your PC fin. Y2A compliance. It starts 

by saving the current date and time, then resets the time to 5 seconds before midnight on 12131/1999. 

Year 7000 Date Chockin for DOS /Windows 9x13.x Personal Computers 

Your current system clock setting is:- Wed, 1998 -Nov -11 16:36:27 

Settin the DOS clock to 1999 -12 -31 

and 

1999-12-31 23:S9:57 

,r clock says there are only 59! weekends left between now and the ye -ir 2000! 

Next, the program counts down to midnight on12131/1999. An onscreen display shiuS the progress. 

Year 2000 Date Checking for DOS /Windows 9r /3.x Personal Computers 

DOS registered the ctange correctly but the B1OS didn't! 

there are three sources of the system date or a PC being DOS. the BIOS and 

the real -time clock itself. Wien I asked the question just now, I got: - 

DOS: 2000- -01 -01 BIOS: 1900-01-01 RiT clock: 1900 -01 -01 

This means that programs whict get the date from the BIOS or from the real 

time clock will get the wrong date. The fix is simple, just reboot the PC 

the first time you use it on cr after 2000- Januarv-01 and make sure that 

the date is set correctly. Be aware though that this is only one of ; 

many effects of the year 2000 problem. You must inspect ALL your software 

if you re to avoid potentially disastrous consequences. 

tlscl to quit now or any o -her key to continue 

Finally the program displays the results and offers 

hack to I11/1900. 

rectly roll over to the year 2000. 

Many of those are free for personal 
use and are quick and easy to use. 

As well as checking for year 2000 

rollover, many check other critical 

advice on a fix. As can be seen, this PC has gone 

dates as well. 
Ore example is DOSCHK.EXE 

from Saphena Computing in the 
UK. The archived file can be down- 
loaded from their Web site in less 

than a minute (see the Y2K Web 
Sites box for Web site address) and 
you simply copy the unzipped files 

to a directory on your boot floppy 
before running the program. 

Basically, the program takes the 
tedium out of having to manually 
reset the time and date and 
reboot the computer on several 
occasions. It's also more compre- 
hensive than the manual reboot 
test since it separately tests the 
RTC, the BIOS, and the operating 
system. A panel summarizes the 
results at the end of the test. 

Another interesting millennium 
checker is Y2000RTC from Precise 
Publishing, another UK company. 
You can download Y2000rtc.zip 
(around 90 KB) from their Web site 

(again, see the Y2K Web Sites box) 
and, after unzipping, run Y2000.exe 
from DOS or Y2000W.EXE from 
Windows 3.1x or Windows 95/98. 

If problems are discovered, you 
call install a driver file which, 
according to Precise Publishing, 
solves the problem by correcting 
the RTC. Precise Publishing even 
states that it can fix the "94" prob- 
lem associated with Award 4.50G 
BIOSes. This driver file isn't included 
in the free test program; it has to be 
purchased separately. 

YMARK2000 from NSTL is also well 
worth downloading. This interesting 
utility does more than just check the 
year -2000 rollover. It also checks for 

correct leap year support for the 
years from 2000 -2009 and checks 
the RTC for compatibility with the 
Motorola M146818 chip (if the RTC 

isn't compatible, non -DOS operating 
systems and programs that read the 
clock directly may fail). In addition, 
YMARK2000 checks to see if the 
date can be set manually if the 
rollover to the year 2000 fails. 

By the way, all the above diag- 
nostic programs test the RTC, which 
invariably fails except on the very 
latest machines. However, as dis- 

cussed above, the CMOS RTC date 
is unimportant unless you have one 
of those rare programs that access- 
es it directly. It is the BIOS date that 
really matters. 

Yet another interesting diagnos- 
tic program is Test2000 from 
RighTime. This program first carries 
out a real -time BIOS rollover test. It 

then resets the date to 02/29/2000 37 
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TEST ONE: Dam 'clover wire system active.. 
TC 01/01n900000001 FAIL 
IOS : 01/01/1900000001 FAIL 
peters- 01 /01 /2100 00 00 02 Pats 
ed Tine Cbck (RTC) eel fall sole s f PC ON 
IOS ell Id robust I PC ON 

tee tee FOUR for saw teste win PC dN 

EST TWO: Year 2000 Leap Year Tee... 
TC : 29/02/2000000002 Pau 
IOS : 29/02/2000 00:00:02 Pau 
peers 29/02/2000 000002 Pau 

r. 

TEST THREE: Year 2001 NONLeep Year Test. 
TC : 01/LO/2001000202Paa 
IOS : 01!03/2001 00 03 01 Pue 
sumo- 01/03/20(1030302 Pate 

TEST FOUR: Dots Robeer M0aaieq reboot.. 
TC :- 01/01/1900D00026FAIL 
IOS 01/01n900000026FAIL 
ydea 000111 900 00 00 25 FAIL 
ed Tine Clods (RTC) el lai miaow I PC OFF 
WS eel lai rollover if PC OFF 
y>ten dodo ail lal rollout i PC OFF 

TEST FOUR: Date Rabee skiing rdud.,. 
TC : 01/01 /1903 020026 FAIL 
OS : 01/01t19000k0026FAIL 
piano 0001/1980 00 00 25 FAIL 
eel Tine Clock OSTC) el fd rabee f PC OFF 
OS me fat rabee it PC OFF 

System clods ea lab rollover i PC OFF 

RESULT¡ 
SUMMARY. TI* PC hue some modems the reed elution 

'ENO OF TEST"' 

Y2000RTC is another free diagnostic utility. You can either run Y2000.exe from DOS or 
Y2000W.EXE from Windows 3.1x or Windows 95/98. These three screen grabs show the test results 
from a typical 486 PC. 

and reboots the machine to see if 
valid year -2000 BIOS dates are 
retained (the BIOS retention test). 
The results are shown onscreen and 
are also written to a text file called 
Test2000.tst on the root directory of 
the hard disk. If the machine is non- 
compliant, Test2000.tst indicates 
whether the problem can be fixed 
using a proprietary utility program 
(Y2KPCPro). 

TSRs and BIOS Cards. If your 
machine tests out to be non-corn- 
pliant, is there anything that can be 
done, aside from scrapping it? 
Though learning that your hard- 
ware is non -compliant should be a 
fairly clear signal that it is time for 
an upgrade, that might not be fea- 
sible or desirable for various rea- 
sons. Then, you can try a BIOS 
upgrade or a TSR patch. 

A TSR (terminate and stay resi- 
dent) patch is basically a software 
routine that's loaded via the 
autoexec.bat file when the 
machine boots. In operation, the 
TSR fix checks the date in the BIOS 
and applies a correction if a date 
prior to 1980 is returned. A TSR isn't 
exactly foolproof though and 
might not work with some pro- 
grams. It will also be lost if you refor- 
mat the hard disk drive (unless you 
remember to reinstall it), or can be 
inadvertently bypassed if you boot 
from a floppy disk or CD -ROM. 

Alternatively, an add -on BIOS 
card that plugs into an expansion 
slot on the motherboard can be 
used to solve the problem in most 
machines. Its advantage is that the 
fix is permanent, but it costs more 

38 than a TSR fix. 

Basically, the add-on card acts as 
an extension to the existing BIOS. It 
works by changing the century reg- 
ister in the RTC to 20 if a value of less 
than 80 is returned from the year reg- 
ister. However, as with TSR fixes, a BIOS 
card might not work with some pro- 
grams. Electronics Now reviewed 
one such BIOS upgrade card -the 
Micro 2000 Centurion -in the 
February 1999 issue. 

If your motherboard has flash 
BIOS, you may be able to down- 
load and upgrade the BIOS your- 
self. Just be sure to get the correct 
BIOS for your particular mother- 
board from the manufacturer's 
Web site. A word of warning here: 
updating the BIOS is not a job for a 
novice. If you make a mess of 
things, you could end up with a 
machine that won't boot. 

Another approach is to replace 

the BIOS chip itself. However, that 
may only be feasible if your 
machine is less than two or three 
years old. 

Assuming that your hardware 
checks out fine or can be made 
compliant, we are in the clear, 
right? Wrong! 

That's because we still have to 
deal with the software. Both oper- 
ating systems and applications 
have significant Y2K issues, and 
we'll deal with them next. 

Operating Systems. Fortunately, 
Microsoft's operating systems are 
either year -2000 compliant or com- 
pliant with minor issues. They all 
store and manipulate dates in 4- 
digit formats and all correctly rec- 
ognize 2000 as a leap year. 

What that means is that 
Microsoft operating systems won't 

. C \SCS(:AN'.ìA' ' WISP. I VIII II 

C3 scindex 

C3 scsi 
123 scweb 
d slicers 
C13 smc 
C5 surfing 
C3 sysbadc 
f3r1 temp 
CLItosend 
e3 towrite 

lighti 1 

Iightl 0 

netdoc 16896 
projects.doc 4608 
radpic3.tif 4242948 
radpic2.tif 4813824 
radpicl.tìf 9301188 
radiodiatif 2546742 
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amgra1.tíf 512346 
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The old Windows File Manager will display a garbled year for files created on or after January 1, 
2000 if your version of winffle.exe is dated earlier than 3/11197. A fix is available from Microsoft, 
but be sure to download the correct version for your operating system. 



break down when the year 2000 
rolls around, although you may dis- 

cover a few quirks. 
For example, the File Manager 

included with Windows 3.1x, 
Windows For Workgroups, and early 
releases of Windows 95 will display 
a garbled year for files created on 
or after January 1, 2000. The year 
2000, for example, displays as 19:0, 

while 2020 displays as 19 <0. Note, 
however, that these are only dis- 

play artifacts; the underlying sys- 

tem date is handled correctly. 
Basically, your File Manager will 

have the garbled date problem if 

your winfile.exe file is dated earlier 
than 3/11/97. A fix is available from 
the Microsoft Year 2000 Web site - 
just be sure to download the cor- 
rect version for your operating sys- 

tem, as follows: w31filup.exe for 
Windows 3.1x, wfwfilup.exe for 
Windows For Workgroups, and 
w95filup.exe for Windows 95. 

Even Windows NT Workstation 4.0 
has some quirks and various fixes 
are available. However, the prob- 
lems are all of a minor nature and 
most users won't even notice them. 

Whatever version of the Windows 
operating system you are using, visit 

the Microsoft Web site and check 
out the details for yourself. 

Applications. This is where the fun 
really begins. Just because your 
hardware is Y2K compliant, it doesn't 
mean that your applications will 
behave as expected. In particular, 
applications that specify the year 
using just two digits can cause prob- 
lems, and that particularly applies to 
spreadsheet, accounting, payroll, 
and database programs. 

As an example, if a date in a 
spreadsheet is specified as 
10/21/27, how is it interpreted? Is 

the year 1927 or 2027? It all 
depends on the application, but 
the wrong result could easily make 
a mess of superannuation calcula- 
tions or of any calculations that rely 
on future projections. In fact, a file 
can even give different results 
when opened in different versions 
of the same application. 

It's important to ensure that your 
applications are year -2000 compati- 
ble and that the data is interpreted 
correctly. Many spreadsheet and 
database programs rely on 

Windows itself to set the default date 
display format. For this reason, it's 

advisable to set the Windows short- 
date display to "mm /dd /yyyy" using 
the Regional Settings applet in 

Control Panel. 
Check with the software suppli- 

er. Do they have a certificate of 
compliance or some other guaran- 
tee that your software will work cor- 
rectly? Do you need to upgrade? 
Answers to these questions are best 
provided by the company that pro- 
duced the software. 

Check the vendor's Web site for 
Y2K information. In the case of non- 
compliant software, it might be pos- 
sible to make your software compli- 
ant by downloading and applying 
patches. Often, however, it will be 
better to upgrade your applications 
to the latest versions and apply any 
patches (if necessary) from there, 
particularly for applications that are 
used in business. 

By the way, it's not sufficient just to 
bring individual computers and 
applications up to speed. If you are 

Y2K WEB SITES 

The Year 2000 Problem 

www.microsoft.com/year2000/ Microsoft's year 2000 Web site. 
Lots of information on operat- 
ing systems and applications, 
plus numerous links to various 
diagnostic utilities, etc. 

www.novell.corn/year2000/ 

www.year2000.com 

www.sba.gov/y2k/ 

www.garynorth.com/ 

Information on Novell products 
and Y2K compatibility. 

Lots of information on the Y2K 
problem plus links to manufac- 
turers. 

Year 2000 Web site for the US 
Government Small Business 
Administration. 

The Year The Earth Stands 
Still -an interesting viewpoint 
on the year 2000 problem. 
Read it if you're still compla- 
cent. 

Some Useful Y2K Diagnostic Utilities 

ourworld.compuserve.com/homepages/saphena/ 
year2000.htm 

www.precise.co.uk/Y2000.htm 

wwwnstl com/html/nstlymark2000, html 

www.RighTime.com 

www.dell/corn/year2000/ 

Saphena Computing's 
DOSCHK.EXE diagnostic utility. 

Precise Publishing's 
Y2000RTC.zip diagnostic utility. 

NSTL's YMARK2000 diagnostic 
Ltility. 

RightTime's Test2000 
diagnostic utility. 

Computers Suppliers &Y2K 

Lets you check your Dell sys- 
tem for compliance. BIOS 
updates and drivers can be 
downloaded if necessary. 

www.gateway.com/year2000Í 

www.ibm.com/IBM/year2000/ 

www.compaq.com/year2000/ 

Gateway's Year 2000 site 

IBM's Year 2000 site 

Compaq's Year 2000 site 

Global Positioning Satellite (GPS) Navigation System 

www.navicen.uscg. mil /gps /geninfo /y2k/default.htm GPS date rollover issues plus a 

list of GPS manufacturers. 39 



in business, you must consider what 
happens when you exchange data 
with others, either via a local net- 
work, via e -mail, or by some other 
means. You also have to consider 
what happens if you exchange 
data between different applica- 
tions. 

Look out for all the small things - 
things like third party add -ons, 
macros, and formulas in spread- 
sheets and other applications. 
Those can all have problems, espe- 
cially if you've been using a two - 
digit year format. They can even 
cause problems with applications 
that are, by themselves, year -2000 
compliant. 

Finally, it's important to realize 
that here's no magic cure -all for 
the Y2K problem. Everything must 
be tested on its own merits and the 
appropriate solutions implement- 
ed. But even though most of the 
problems are well known, not many 
of the thousands of individuals spe- 
cializing in the Y2K problem will give 
a 100% guarantee that their solu- 
tions will work without any hiccups. 

What About Apple Computers? 
Does the fact that we've been 
mainly dealing with Windows sys- 
tems mean you can afford to be a 
little smug here if you own an Apple 
Mac? Maybe. 

According to Apple, the Mac 
operating system has always cor- 
rectly handled dates between 
January 1, 1904 and February 6, 
2040. What's more, the current Mac 
OS date and time utilities correctly 
handle dates between 30,081 BC 
and 29,940 AD. 

Apple also states that all appli- 
cations that use the Mac OS date 
and time utilities will have no prob- 
lem when the year 2000 rolls 
around. However, there could be 
problems with applications that 
don't do this. Once again, it's best 
to check with the company that 
supplies the software. 

One issue affecting the Apple 
Mac is that the date and time con- 
trol panel only allows the year to be 
set in the range from 1920 -2019. 
However, it's possible to set dates 
beyond 2019 using the SetDate- 
Time toolbox. 

For more information on Apple 
40 hardware and software Y2K issues, 

HOW TO MANUALLY TEST YOUR PC FOR THE YEAR 2000 

Step 1: Boot from a floppy disk created using DOS 6.22 or later. 
Step 2: Type "date" (without the quotes) and change the date to 31 -12 -1999. 
Step 3: Type "time" and change the time to 23:59 (i.e., to one minute before midnight). 
Step 4: Switch off, wait for two minutes, then re -apply power and enter the BIOS setup. 

Check the date. If the year isn't 2000, then your machine is non -compliant. 
Step 5: Exit the BIOS setup without saving and allowing the machine to boot from the 

floppy disk. 
Step 6: Type "date." Machines with non -compliant BIOSes will usually show either 

January 1st 1980 or January 4th 1980. 
Step 7: Reset the date and time to the correct values. 

visit the Apple Web site (www. 
apple.com /about /year2000). 

Embedded Controllers. It's not only 
computers that could have prob- 
lems handling the transition to 2000. 
Many of today's so- called "high - 
tech" systems contain embedded 
controllers. That includes medical 
equipment, car computers, traffic 
lights, VCRs, industrial process con- 
trol, office equipment, PABXs, air -con- 
ditioning plants, building access 
controls, and alarm systems, to 
name just a few. 

Of course, only some of these 
controllers are date dependent, 
but those that are could cause 
problems in the year 2000 if not 
replaced or modified. The effects, 
of course, will depend on the 
equipment. In some cases, the 
equipment will continue to operate 
normally (although it will report the 
wrong date) but in other cases, the 
equipment could malfunction or 
cease working altogether. 
Y2K Web Sites. It should come as 
no surprise that there's a wealth of 
information on the World Wide Web 
on the Y2K problem, and it's well 
worth visiting some of the sites listed 
in the accompanying Y2K Web Site 
box. It's also a good idea to check 
out the Web sites for your BIOS sup- 
plier and your computer (and /or 
motherboard) supplier. They will 
have tested many more dates and 
times than you would normally be 
able to check and might have 
patches or BIOS updates available 
for older PCs. 

One site that's especially well 
worth checking out is www. 
microsoff.com /year2000. This large 
site hosts detailed information on 
Microsoft operating systems and 
applications and includes Y2K fixes 
that you can download and apply 
to any problem programs. It also 
has links to year 2000 "White 

Papers," a section with frequently 
asked questions (FAQs), and links to 
external suppliers and companies 
offering Y2K diagnostic utilities. 

Another site that you should 
check out is www.year2000.com. 
And, if after all this you still feel com- 
placent about the problem, check 
out Gary North's site: www. 
garynorth.com for some very fright- 
ening projections. 

Conclusion. This article is intended 
as a general guide to the year -2000 
problem only, and is by no means 
exhaustive. Because of the wide 
variations that exist in computer 
hardware, operating systems, and 
applications, it is impossible to offer 
specific advice that covers all situ- 
ations. In fact, while the proce- 
dures, diagnostics, and products 
presented here are effective in 
most situations, they might not be in 
yours. If in doubt, seek professional 
help, especially if computers and 
the data they hold are critical in 
your business. 

In short, if you are involved in any 
sort of business that operates com- 
puters, then you cannot afford to 
ignore the year -2000 problem. In 
particular, it's vital that you seek 
professional help in overcoming 
year -2000 problems and that all sys- 
tems and applications be thor- 
oughly tested well before 2000 rolls 
around. S2 
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DEMODULATE TV SIGNALS WITH 

A VIDEO IF STRIP 

Separate baseband video from its carrier wave with these low -cost demodulators. 

When working with video signals 
(the content, not the actual 

signal itself), it is important to know 
whether the source of a signal is a 
baseband signal or modulated on 
a radio- frequency (RF) carrier. For 

example, video sources such as 
video cameras and most VCRs 
might have a video -out jack that 
supplies baseband video, but older 
or "bottom -line" VCRs might have 
only a TV- antenna output -per- 
haps on a lower VHF frequency 
such as Channels 2, 3, or 4. At the 
other end of the cable, you might 
not have a newer television or 
home -theatre monitor 
that has a direct 
video -input jack 
to handle the 
computer 
video, or you 
might only have 
a baseband 
monitor avail- 
able for the VCR sit- 
uation. How do you handle such 
mismatches? 

One device that is readily avail- 
able often at low prices on the sur- 

plus market is a video modulator. 
That device (as its name implies) 
takes a baseband video signal and 
accompanying audio and modu- 
lates it onto a television channel. It 

is then a simple matter to cornect 
the modulator's output to the 
antenna jack of a television and 
tune the set to the correct channel. 

Unfortunately, if you have an RF- 

modulated video signal and need 
to convert it to baseband video 
the situation is not so simple. One 
solution might be to salvage the 
tuner and intermediate -frequency 
(IF) strip from a junked television. 
Assuming that those components 
are functional, you'll still need the 
proper supply voltages to run the 

setup. An alternative would be to 
use a modern VCR, but it can be 
large and expensive if you need to 
dedicate a unit to your project. 
There is also the possibility of family 
disharmony if you keep "borrow- 
ing" the VCR if someone else wants 
to watch a tape or record a pro- 
gram for later viewing. 

WILLIAM SHEETS 
AND 

RUDOLF F. GRAF 

ered to be in the realm of experi- 
enced RF engineers. Even if a good 
design was available, sophisticated 
and specialized test equipment 
was needed to set up and align 
such circuitry. That equipment was 
both expensive and difficult to find 
for the average experimenter or 
hobbyist. 

Today, the availability of prepack- 
aged surface -acoustic -wave (SAW) 

filters and related ICs have taken 
much of the pain and effort out of 
aligning a sophisticated IF circuit. 

The filters have fixed 
bandwidth charac- 
teristics, eliminating 
the need for align- 
ment. Even the 
basic IF circuits 
themselves are 

often provided by IC 

manufacturers as a 
demonstration application in 

their published data sheets. 
The three types of Video IF Strips 

presented here will cover all of the 
above -mentioned situations easily: 
a 44 -MHz demodulator for use with 
a TV tuner, a 66 -MHz strip for sepa- 
rating video and audio from VHF 

Channel 3 or 4 signals, and a 70- 

MHz unit for use with FM television. 
Each device has a standard video 
output that can be connected to 
any NTSC -compatible monitor. They 

are compact, low in cost, and easy 
to tune and set up using only com- 
mon test equipment that is readily 
available; in fact, the video experi- 
menter probably already has that 
equipment on the workbench! 

There are also situations where 
even those solutions will not work, 
such as with the partially demodu- 
lated output of a TV tuner or the 
reception of amateur -, satellite -, or 
microwave- television broadcasts. 
In the first situation, television audio 
and video signals are modulated 
together on a subcarrier frequency 
in the 44 -MHz range, whereas the 
other situations usually use a fre- 
quency- modulated (FM) format at 
around 70 MHz. 

In all of those cases, the best 
solution would be to have a dedi- 
cated IF circuit tailored to the par- 
ticular needs of the received sig- 

nal. Years ago, the construction of 
an IF circuit beyond a simple 455 - 
kHz AM -radio system was consid- 

The 1F66. We'll start by examining 
the schematic diagram of the ó6- 

MHz unit, which will be referred to 
as the IF66; its schematic diagram is 

shown in Fig. 1. A video signal at 1 

mV or greater on a 60- or 66 -MHz 41 
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Fig. 4. The 1F44 fits neatly onto a double -sided PC hoard. Note that a few swface- mounted capac- 
itors are mounted on the solder side of the hoard. 

carrier (Channel 3 or 4, respective- 
ly) is fed through J1 to a bandpass 
filter consisting of Cl-C4, L1, and L2. 

That filter is designed to pass fre- 
quencies between 59 and 73 MHz 
at the 3 -dB points. The filtered signal 
is fed to mixer IC1 through C5, 
where the incoming signal is m xed 
with an internally generated local - 
oscillator signal. The local- oscillator 
frequency is set by L3, C7 -C10, and 
Dl. That frequency needs to be the 
sum of the IF frequency (45.75 MHz) 
and the incoming carrier signal 
(61.25 or 67.25 MHz) -107 or 113 

MHz. Since IC1 produces both the 
sum and difference frequencies, 
only the 45.75 -MHz signal will be 
used. A voltage from an automatic 
fine -tuning circuit (AFT) is applied to 
D1 in order to keep the local oscil- 
lator on the needed frequency. The 
output signals of IC1 are fed to Ql 
to provide a match between IC 1 's 

high- impedance output and the 
low- impedance input of FL1, a sur- 
face- acoustic -wave filter. Only the 
45.75 -MHz IF signal is passed 
through FL1 to IC2. 

The heart of the unit is IC2, which 
contains a five -stage IF amplifier, a 
video detector, and the AFT circuit 
mentioned before. The video 
detector is tuned by C28 and L6, 

with L4 and L5 setting the operation 
of the limiter and AFT circuits. Note 
that R21 does not appear to be 
needed for operation of the circuit. 
If R21 is grounded (via TP1), the AFT 

circuit can be disabled if need be. 
The automatic gain -control 

(AGC) circuitry is divided between 
IC4 and a portion of IC2. A square - 
wave between 25 and 35 kHz is 

generated by IC4, rectified by D2, 

and filtered by R14 and C17 to gen- 
erate a negative -bias voltage of 
about -3.8 volts. The actual AGC 
level is created in IC2, and is set by 

TABLE 1 

COIL WINDING DATA 

L1 91/2 turns 
L2 91/2 turns 
L3 91/2 turns 
L4 51/2 turns 
L5101/2 turns 
L6 71/2 turns 

R18. When a sufficiently strong 
video signal is fed to IC2, pin 12 

starts to draw current through R12, 

grounding that point. The 1 -volt 
level that would normally be at TP6 

drops to about -3 volts. If needed, 
TP6 can be used to reduce the 
gain of an external downconverter 
unit. The AGC level set by R18 must 
be balanced so that the IF66 does 
not overload on strong signals, yet 
will not be low enough to drop the 
gain too soon on any external 
equipment connected to TP6. 

Composite video at 2 to 3 volts 
peak -to -peak appears at pin 17 of 
IC2.The signal is buffered by Q2. The 
video and audio portions of the 
composite signal are separated by 
FL2 (which passes only the audio 
subcarrier) and FL3 (which traps 
the audio subcarrier and passes 
the video signal). Removing the 
audio subcarrier from the video sig- 
nal prevents any sound- interfer- 
ence patterns from disturbing the 
final picture. The video signal is 

amplified by Q3; the final voltage 
level is set by R34. The video signal 45 
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Fig. 5. Since the ¡F66 only differs from the ¡F44 in its input circuit, the layout of the two units is 
almost identical. 

appearing on J2 is between 1- and 
2 -volts peak -to -peak across a 75- 
ohm load with a negative -going 
sync -a standard interface level. 

The audio signal passed by FL2 is 

demodulated by IC3 since it is a 
frequency -modulated (FM) signal 
on a 4,5 -MHz carrier. Within I03 is an 
amplifier, a limiter, and a quadra- 
ture FM detector. Audio output 
appears at pin 1 and is passed to 
J3 through C41. The final audio level 
is 0.5 volts rms into a 5000 -ohm line 
load. Those values work well with 
most audio amplifiers. Alignment of 
the entire audio circuit is done by 
C38; it is simply adjusted for the 
best -sounding signal. 

The IF66's power supply is nominal- 
ly 13.2 -volts DC. At that voltage level, 
the current draw is about 180 mA. 
Protection diode D3 is included in 
case of an accidentally reversed 
supply polarity or negative transients 
that might damage the ICs. The sup- 
ply- voltage tolerance is ± 

1 volt for 
best performance. Do not exceed 
14.4 volts, and note that less than 11 

46 volts might cause poor performance. 

D3, C34 junction 
IC2 pin 2 

IC1 pin 8 

01 emitter 
03 emitter 
IC3 pin 13 
IC3 pin 1 

IC4 pins 4, 8 
R14, R13, C17 junction 

TABLE 2 
IF44 / {F66 TEST MEASUREMENTS 

+12.6 volts 
+12.6 volts 
+7.2 volts ±1 volt 
+5.0 volts 
+6.0 volts (depends on signal) 
+12.6 volts 
+6.0 volts (varies with C38) 
+12.6 volts 
-3.5 volts ±0.5 volts 

The 1F44. The schematic diagram 
for the 44 -MHz IF unit, which we will 
call the IF44, is shown in Fig. 2. A 
careful examination of the two 
schematic diagrams in Figs. 1 and 2 
will quickly show that the two units 
are similar. In fact, they are identical 
with the exception of the input cir- 
cuit that passes the input signal 
from J1 to IO2. Therefore, we will 
only discuss that portion of the IF44. 

The IF44 is designed to work with 
the standard 44 -MHz carrier signal 
supplied by standard TV -tuner hard- 
ware. A bandpass filter circuit first fil- 
ters the signal from J1; it is broadly 
tuned to a 40- to 47 -MHz window. 

That frequency spread aids in 
rejecting any out of band frequen- 
cies that might be created by any 
hardware such as tuners or mixers 
that the IF44 is receiving its signal 
from. Transistors Q4 and Q1 then 
amplify the pre -filtered signal. Those 
transistors provide 23 dB of gain; Rl 
and R3 control the actual amount 
of gain. That amount of amplifica- 
tion will compensate for the gain 
loss that will come from the SAW fil- 
ter. Beyond that input stage, the IF44 
and IF66 are identical. 

FM TV. The 70 -MHz model uses a 
continued on page 83 
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ectronic 

Micro Vi Camera 
Ask for the 

MB -45cB 
Color Video Camera 

2.8mm Lens 
45° Angle of View 

$99.95 
Siize: 1.25" sq. 

MB -650Ua 
Idr Black & White Video 

Camera with Built -In 
Audio & 4.3 mm Lens. 

$89.95 

1c 

Wireless Cameras 
Wireless Camera Package Deals, include: one camera, one 
receiver and power supplies. (Receiver holds up to 4 cameras) 

Wireless 4- Channel AN BlackiWhite & Color Cameras 

Worlds Smallest Video Camera 
No Bigger than the 
size of a Quarter! . . 

with CMOS Technology 

CM -550U -$69.95 
Pinhole Camera Available: 
CM -550P -$69.95 

Micro Audio 
Receiver 

Audio Jack - RCA Female. 
Power Jack 2 1 Female Barrel Jack. 

240 Line Horizontal Resolution 
Size: 1.12 "(L) .5 "(W) 

Built-in Mic 
Ion All models) 

Cameras are shipped with 4.3mm lens. 
(Camera shown with optional lens.) 

Wireless Transmitter & Receiver 
4 Ç dr MI5 

Video /Stereo Audio Receiver Transmitter 

0 -$39.9 

Video Conferencing 
TeleEye has everything you need to do Color V ieo Conferencing. It comes 
with a built -in high quality digital camera, a high speed modem and state- of -the- 
art AudioNideo hardware. 
Remote View Window 
Up to 15 frames per second 
or VHS -quality resolution. 
On -Screen Menus e 1 
Easy Control using your 
phone keypad. 

9 5 , I 

Dimensions: 2.5 "(W) x 2.18 "(H) x 3.28 "(D) 

LP-850p 
$139.95 

rProduct Polaris; 

LP -850i 
$129.95 

Length: 1.9' 
Diameter 1' 

Length: 1.37" 
Diameter:. 87" 

Outdoor 
Model 

Available 
$169.95 

QO %rr Polaris Industries 
800.752.3571 

8ecuc1 Polaris Industries 470 Armour Dr. Atlanta GA 30324 Tech Info: 404.872.0722 FAX: 404.872 1038 

http://www.polarisusa.com 

Interfaces with existing 
Camera Systems! 

System includes: 
Monitor 
Camera /100 ft. Cable 
Camera Stand /Mount 
2 -way Intercom Station 
100 ft. Intercom Cable 

VCRlnterconnect Cable 
One Year Warranty 

SCO -1 -$399.95 
Observation System 

SCO -1 -$399.95 
Observation System 

CIRCLE 222 ON FREE INFORMATION CARD 
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Mark V Electronics, Inc. 
8019 E Slauson Ave 
Montebello CA 90640 

Free Catalog 323/ 888 -8988 
Fax 323/ 888 -6868 

3Y2 Digital LED Panel Meter #TY-43 
It is a precision ND 
converter integrated circuit. 
The display is a 6" LED for 
high visibility. It is easy to 
assemble and use the 

15.00 meter as a voltmeter, 
Kir$ 2 ammeter, ohmmeter, ther- 

mometer, frequency counter or capacitance 
meter.DCi199.9mV full scale input 5-6VDC. 

DIY Audio Electronic Kits 
Enclosures & Transformers 
more than 60 items available! 

ORDER 1- 800 -521 -MARK 
http: /lwww.mark5co.com Email:mlark5co @aol.com 

20 Color LED Audio Level Meter #TY -13 
Use this dual LED display 
indicating meter with your 
stereo power amplifier to 
indicate instantaneous 
speaker power. Operating 

9.99 range ws -30dB to +5dB & 
can be calibrated to operate 

with 1 -20óW amplifiers. Not consume any 
amplifier power. A peak LED illuminates on 
overload! 

Asmb:$ 

130 - in-one Electronic Lab Kit #KA -902 
Build your own AM broadcast 
station, electronic organ, 
timer, logic circuits... No 
special tools or soldering 
required due to premounted 

19.99 parts, pre-cut wires & simple 
$29:9 coil -spring connectors. 

Raquires A "AA" hattarias 

300W MOSFET Power Mono Amp #AF-3 

300W RMS into 4 ohms, 
200W RMS into 8 ohms. 
Frequency response: 10Hz- 
20KHz THD < 0.03 %. SM 
91 dB. Input Sensitivity & 

99.00 Load impedance at 1KHz, 
Kid /ó3,A, 1V 47K & 4 -16 ohm. Power 
Requirement: 1-55V - ±65V DC at 8A(each 
channel). A speaker protection circuit which 
provides time delayed speaker tum on. 

40W Mini Stereo Multi -Input Amp #TA -83 
Operated from AC source 
as wet as 12V DC car 
battery. Used as a micro- 
phone PA amplifier while 
simultaneously mixing with 

Bir$ 3Ó15Q 24.40 an auxiliary input souce 
such as CD & MD player. 

We accept Visa. MasterCard, Discover & 
Money Orders. Checks allow 2 weeks for 
clearance We ship by UPS ground inside 
US(min $6 00) and ship by US mail 
outside US. Please call for orders 
shipping & handling or fax (foreign) 
orders. In business since 1985. 

120W+ 120W Pre & Main Stereo Amp 
It has provision for input 
program source switching, a 
phono pre -amp stage with 
RIAA equalization, 3-band 

jj-yq 49.00 tone controls, built-in power 

Ktb..$$á95 
supply rectifier & filter & a 

Asli speaker protection circuit. 
It only needs to be installed in a suitable 
housing & the addition of a power transformer in 
order to make it operational #TA- 800MK2 
Clearance Sale... 
#KA -901 30 -in -one Electronic Lab kit 
#KA -903 Electronic Experiment kit 
#KA -905 75 -in -one Electronic Lab kit 
#KA- 906 300 -in -one Electronic Lab kit 

S 6.99 
14.99 
12.99 
44.99 

CIRCLE 325 ON FREE INFORMATION CARD 

Metal Cabinets 
Aluminium Front Panel 

LG -1273 3x12x6' /a "$ 26.50 
LG -1684 4x 16x8" 32.50 
LG -1924 4x19x111/2 " 38.25 
LG -1925 5x19x1114" 42.00 
LG -1983 21/2x19x8" 35.25 
LG -1923 3x19x111/2" 36.50* 
LG -1927 7x19x111/2" 52.50 
LG- Black anodized rack cabinet 

LL -1923B 2 3/4x19x12" $ 69.50 
LL -1925A 5x19x12" 79.50 
LL -Full Aluminwn,Front .157' & other .078" 
ell -Gold plated cap screw for front panel 

Power Transformer 
Toroidal Transformers 

#001 28/30Vx2 6A $ 30.00 
#002 36Vx2 3A 25.00 
#003 40Vx2 6A 32.00 
#004 24Vx2 6A 25.00 
#005 26Vx2 3A 20.00 
#006 18Vx2 5A 20.00 
#007 53Vx2 8A 47.00 
#008* 28/30Vx2 6A 42.00 
#010 30/36Vx2 400mA 8.50 
#011* 9V x2 22A 62.00 
#012* 33/42Vx2 6A 52.00 

IP 
Transformer 

°Toroidal 
Transformer 

60W + 60W Stereo Power Amp 
#SM -302 It provides 3 input jack 

pairs. One pair will accept 
a high impedance micro- 
phone. The 2 remaining 

Ppairs are for high level & 
ow level input sources. 

Kit $ 8 . 
69.00 These input jacks are 

Asmb $ 99. 
selected by 

sßa 
panel 

unit will operate effectivelydwitheahl preamps. 
60W per channel into 4 ohm RMS, 33W RMS 
per channel into 8 ohm. 20 to 20Khz. THD < 
0.1 %. Mic/Guitar 10mV 300 ohm- 47Kohm. 

earn to Hack! 
Finally, here is a no- 

nonsense technical book 
on computer hacking! In it 

you will learn how to hack 
computers you have physical 
access to and how to hack on 
the Internet. With this book, 
you will learn about: 

Finding computers to hack 
Breaking into computers 
Hacking with Finger 
Port surfing 
Mapping the intern et 
Forging E -mail 
Fighting spam 
E -mail bombs 
Hacker wars 

and more! But this book will also 
teach you how to hack safely. It will 
steer you clear of the law, so that your 
hacking career won't lead to prison, but 
to a better job! By far, the best book 
on hacking available today! 

POO PAGE PAPERBACK, $34.95 SHIPPING S3 
Call (800)719 -4957 now! 

to order (Visa/MC /COD) or call or write for FREE CATALOG of 
hard -to -get information about computer viruses, computer 

hacking, security and cryptography!! 
Check our web site: www.logoplex.com /resources /ameagle 

American Eagle Publication, Inc. 
P. O 13ox 1507, Dept E. 

Show Low, AZ 85902 
CIRCLE 270 ON FREE INFORMATION CARD 

ATTENTION 
CABLE VIEWERS 

CABLE VIEWERS ... get back -o your 

BASIC Cable Needs 

Call 1 -800 -577 -8775 
Far information regarding all of your BASIC ©blc -weds. 

5 GOOD REASONS 
TO BUY OUR FAR SUPERIOR PRODUCT 

PRICE 

EFFICIENT SALES AND SERVICE 

WE SPECIALIZE IN 5, 10 LOT PRICING 

ALL FUNCTIONS (COMPATIBLE WITH ALL 

MAJOR BRANDS) 

ANY SIZE ORDER FILLED WITH SAME DAY 
SHIPPING 

We handle NEW equipme 1t ONLY - 

Don't trust last years 
OBSOLETE and UNSOLJ stock' 

COMPETITIVE PRICING - DEALER: WELCOME 

imps/tC It Is not the intent of B.E.S.W. tc defraua any pay 

ELECTRICAL television operator and we will sot a£sist any 
company or Individual in d,irg the same. SUPPLY & 'Refer to sales personnel for spe,itbatlors. 

WAREHOUSING 
CORPORATION P.O. Box 8180 Bartlett, IL 60103.831£0 8'7.584 -2099 



TEKTRONIX 465M SCOPE 
AN/ USM -425 militarized DC -100 
MHz dual -trace oscilloscope with 
8x10 CM display. Deflection 5 my to 
5 V /div in 10 calibrated steps, 1 -2 -5 
sequence + vernier. Vertical modes: 

TRIG View, 20 MHz BW, CH 1, ALT, Add, Chop, CH 2 or 
X -Y. Sweep 0.05 usec to 0.5 sec /div in 22 steps + 

vernier; delay 0.05 usec to 50 msec/ div. Also X10 
magnifier, adjustable handle, front cover and manual 
copy. Requires 100 -132/200 -264 V 48 -440 Hz; 
7x1.7x21.5, 32 lbs sh. USED -CHECKED, $475.00 

30 FOOT MAST KIT 
AB- 1244/GRC MAST KIT, twelve 
aluminum alloy on steel sections 
form sturdy, yet lightweight 30 foot " 
1.7" dia mast. Kit includes five -:. 
each lower and upper sections, 
one ea lower and upper adapter sections, gin pole swiv- 
el base, four ea 36 and 42 ft guy ropes, four guy stakes, 
two guy rings plus a 2.5 pound sledge hammer. Part of 
0E -254 antenna set; 30 lbs shpg NEW, $139.50 

400 MHZ RADIOSONDE 
VAISALA RS80 RADIOSONDE, ultra -light dispos- 

able transmitter (400 MHz approx) is de- 
i signed to be carried aloft by weather balloon : and transmit data for air temperature, baromet- 
ric pressure and humidity to a ground station. 
Consists of circuit board, dipole antenna, and 

trailing wire. Requires 9 V battery. Cute experi- 
menter item! 12.5 "H as shown; 3 lbs sh. 

NEW, $9.95 ea; 5 for $42.50 

Prices F.O.B. Lima, Ohio. VISA, MASTERCARD, DISCOVER 
Allow for shipping charges. Write for latest Catalog. 

Address Dept. ES Phone 419/227 -6573 FAX 419/227 -1313 
E -mail: fairadio @wcoil.com http: / /www2.wcoil.com/ -fairadio 

FAIR RADIO SALES 
1016 E. Eureka Box 1105 Lima, Ohio 45802 

LASERS 
AT GREAT PRICES 

Complete Ruby Laser Assembly less than $300 
He -Ne Lasers, complete, for less than $50 
American 60X Argon Lasers from $595 
Laser Diode Modules from under $40 
X -Y Scanners from $79 

FREE CATALOG 
Helium -Neon Ruby Lasers 

Argon Lasers Scanners 
Diode Lasers Lightshow Equipment 
Holography Pointers 
Books Optics 

Email: mlp @nlenx.com http: / /www.midwest- laser.com 

A Midwest Laser Products ' °°°'x°°474"° 
P.O. Box 262, Frankfort, IL 60423 VISA / Mc Accepted 

Phone: (815) 464-0085 FAX: (815) 464 -0767 

Real Beauties 
TheyNETCOMsince 

Could be You1983 rs Ir 
MPublisher B /b /e 

of the IC Industry 
Everr Cross - reference 
3 Volt, e Set with Tons of Information,/ 

with computer eIon regular 

$29 95 editi $49 $69 

$39 96 editio $59 $89 

$49 97 editto $69 $109 

fie 54e e44: 

2 Easy payments of 

On Credit ards only 

WeRCRU /SER 
Conniff l I TE 486 DX 43 3 
8.5" Active Matrix Display ( Sharper & Brighter then standard display) 
230m Standard Hard Drive -or- (810meg $29 option) 
12M Ram / Internal 14.4k FAX Modem -and - 
You can add an External 28.8k Modem for $19 -or- 

External 33k Modem for $39 
3.5 Floppy / All Standard Ports on rear 
EJECTABLE: Battery & Ram 
Power Supply / LIFETIME Compaq Tech Support 
Internet Ready /Owners Manual Software á Win 

(2X the Power) $150 Value FREE 

payments of 
2 Easy ZI al 

On Credit Cards only 

CRUISER 8 Work Horse 
COMPS" LTE ELITE 486 0X415 -0 q- 
9.5" Active Matrix Display (Sharper & Brighter than standard) 

..i 810m Standard Hard Drive -or- (1 ig $29 option) A. (:, 
16M Ram Standard -or- 24M $39 option / 32M $59 ) % ,3 , ' ' 

28.8k FAX MODEM -or- (33k option $25) , 

2- PCMCIA Expansion Slots & All Standard Ports 
EJECTABLE: Battery , Hard Drive & Ram 
Expandable & Upgradable / Lifetime Compaq Tech 
Built-in Power 

Ready 
/Optional Compaq ELITE Case _ ' 

Internet Ready / Owners Manual Software & W95 ß -^" . 
Hydride Battery (2X the Power) $150 Value FREE ^"., r 

ZEasy I 
payments of 

On Credit C ds ont 

NETWORKBEADYWORNSTIII/ N ` 
Compaq LTE ELITE Pentium 
10.5" ACTIVE Display (Sharper & Brighter) 

24M Ram / 810 Meg Hard Drive / CD Rom 
2- PCMCIA , Infrared , & All Standard Ports on rear w/ Mic 
33 FAX -MODEM /Stereo Sound /LIFETIME Compaq Suppe 
EJECTABLE: Battery, Hard Drive, Floppy, CD & Ram 

. 
^w 

Includes 2 Power Supplies (1 in Docking Station) , - 

Internet Ready I Owners Manual Software & W95 ., 
Hydride Battery (2X the Power)$150 Value FREE 

CN daim Bara,llaity 
2- PCMCIA Ports & 2 -Bays for optional drives (any typef 
Stereo Speakers / Infrared Port / System Status Lights 
2 -types of Network connection RJ & Coax 
Monitor Platform in ' 

IBM Warrior 

1,4,4ti 

IBM Warrior 
2 Easy payments of 

9rlg $399! f69g Credit Cards only 

ton t ßSNENVIßDNMENTS 
0111110011 DIRECT SIINLICNT 

Water Resistant 

artet 

atone "u erized & recast ase . 

Ultra Shock Mounted IGiG EIDE Hard Drive I 

INSTANT ON ! ZERO BOOT UP TIME U!! 
PCMCIA , Serial & Parallel Ports in rear / 3.5 Floppy 
16m Ram '1 m Video /Local Bus 486 -50 mhz & Math Co 

' 28.8k Modem (Internet Ready) Speaker Phone 
4 +hours Ba Operation ! / Sound & Microphone 
8.25" Display -2556 Shade Monochrome REFLECTIVE 
Touch Screen with Handwriting Recognition 
Roxanne's Vnice Annotates all Windows 3.X Functions 
Unit Compatible with W95 / Optional 12V Car cord $29 

(Questions 843- 650 -5100) Intn' Orders netcomd@aol corn 10.9 EST 

Orders Only 800-133-3133 FAX 843- 650 -5777 7 Days 49 
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EARN 
MORE 

MONEY! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

, 

w 

Earn up to 
$60 an hour 
and more! 

1 \ 

Learn at home in spare time. 
Fl ' No previous experience needed! 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License." This valuable license is 
your professional "ticket" to thousands of 
exciting jobs in Communications, Radio - 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

Or, Call 1- 800 -932 -4268 Ext. 210 
r 

COMMAIlD PRODUCTIOMS 
FCC LICENSE TRAINING, Dept. 210 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 

ADDRESS 

CITY STATE ZIP 

, 
1 

I 
1 

I 
1 

1 

1 

I 

J 

PIC'n soon 
LEARN ABOUT PIC MICROCONTROLLERS 

EASY PIC'n - Beginner 329.95 

PIC'n Up The Pace - Intermediate $34.95 

NEW! 
PIC'n Techniques - Intermediate s34.% 

8-pin PICS 
Turner 1, timer 2 and the capture/compare/PM (CCP) module 
Talking to a PIC with a PC using a terminal program 
Test equipment and data logger experiments 

Ses Table Ot Contents: hnp / /www.sq -1.com 
Secure Online Ordering le Available 

+ $4 s/h In US for 1 book $5 for 2 books, $6 for 3 books 
VISA, MC, AMEX. MO, Check 

CA residents please add 7.25% CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology Inc. 

Awl) lTjS 
I i l 

=MOWS 
P.O. Box 501, Kelseyville, CA 95451 

Voice (707) 279 -8881 FAX (707) 279-8883 
Web Site: htpWwww.sq -1.00m 

E -Mau sgone®padac.net 

Digital Power Meter 

Model 41850: 

Measures 
Watts 

& Watt -hours 
(k\Vhr) 

Simple to use. 
Plug the Power Meter 

into any AC outlet, and plug the 
appliance to be measured into the 

Power Meter. That's it! 

Measure REAL ("true") power 
1 to 1850 Watts 
Measure Power used, 1 Watt -hour 
to 9999 kilo-Watt -hr 
Measure power cost ($), just enter 
cost per kilo-Watt -hr 

New! RS -232 Interface 
features data logging, on- screen measurement, display and analysis. Can be added to either model, only $50! 

Model 20 -1850 does everything the 4-1850 with these additional 
features: Irms, Vrms, Power Factor, 20 mhz processor and more! 

Model 4 -1850 Only $149 95 Deliueretl! 
Model 20 -1850 Only $249 95 MCNisa/MO /Check 

Custom applications available Dealer inquires welcome 
Brand tonctrosia, 

Call today! lb order, call toll free, 24 Hrs. 421 Hilton Rd 
ifield, ME 04353 
information information only, call 1.207.549.3401 1-888- 433 -6600 

email: ebrand@mint.net http://www.mint.netI- ebraad/ 



Any waveform you want! 
Synthesized Signal Generator 

New 
Clean sinewaves DC -21.5 MHz, .001% accuracy! 

Features: .01 Hz steps. DC Offset. RS232 remote control. 

21.5 MHz Arbitrary Waveform Generator 
.01 Hz steps 40 Megasamples /Second. 32,768 points. 12 bit DAC 

multi -unit 
Function Generator 

phaselock 
Ramps, Triangles, Exponentials & more to 2 MHz! 

Pulse Generator 
Telulex Inc. model SG -100A Digital waveforms with adjustable duty cycle 

IIIIII 

II I 

Ill 

1111 

lll 
lI1lY' 

I 

II 

DC to 21.5 MHz linear Int/Ext AM, SSB, 
Dualtone Gen. and log sweeps 

Pulse Generator 

Telulex Inc. 
Noise 

Int/Ext FM, PM, 
BPSK, Burst 

Arbitrary Waveforms 

2455 Old Middlefield Way S Tel (650) 938 -0240 

Mountain View, CA 94043 Fax (650) 938 -0241 

CIRCLE 312 ON FREE INFORMATION CARD 

Ramps, Triangles, 
Exponentials 

Unlimited Possibilities! 

http: / /www.Telulex.com 
Email: sales @Telulex.com 

INTERNET SECURITY CELLPHONE CORDLESS GUIDE STOPPING POWER METERS (See 

MORE TITLLES! 

How rate mods Vulnerabilities to e atest tric an. met o.s ac ers use on 
the Net to pirate software (warez), and hack 
websites. Includes examples, countermeasures, 
password defeats, Packet -Switched Networks, 
UNIX, Sprintnet, X.25, anonymous FTP, brute 
force techs, lots of tips. More! $29. wrds =29.4K 

INTERNET TRACKING & TRACING Scammers, 
spammers, stalkers, infectors, and others hide 
behind the Internet's anonymity to commit seri- 
ous offenses. Learn from master hackers best 
methods to track, trace IDs and origins, and to 
protect your own privacy. More! $29. wrds =17.OK 

INTERNET FRAUDS DATABOOFC Internet cons, 
scams and related frauds now rake in $2 +Billion 
annually! Most are done anonymously with im- 

punity. Details how they're done, how to ID them, 
how to protect yourself. More! $25. wads =19.1K 

THE COOKIE TERMINATOR Many websites track 
your every move! Browser cookie, history and cache files 
contain personal data readily accessible to Internet 
predators, stammers, spammers and snoops. Your finan- 
cial, medical, political, habits, lifestyle, future plans data 
is exposed to the world! Step -by -step how to remove and 
stop cookies from destroying your privacy. $25. wrds =8.4K 

Any 2 for $49, 3 for $64, all 4 for $79! 

ow cellphones ope 
hack attack; countermeasures. Cloning details for AS reported on "60 MINUTES "! 6th Edition! De- 

NAMs, ESNs, etc, control data formats, computing tails devices that can slow down (even stop) power 
encoded MINs, ESNs, SIDHs, Op Sys, PROMs, fore- meters while loads draw full power - great science 
img ACK, test mode and resets, cable diagrams, scan- projects! Devices plug into one outlet and normal 
mng tracking, scanner restorations, freq allocations, 

Toads into other outlets. Describes meter creep, over - 
roaming, step -by -step to keypad- reprogram 100+ 

load droop, pole meters, etc. $29. wrds =10.4K 
popular cellphones. One FREE database search. Plus P Po 

much on Cordless phones. More! $49. wrds =80.0K SPM THE VIDEO: Now its easier to learn 

PAGER (BEEPER) MANUAL How Pag- about KW -HR Power Meters than ever before! 

errs work, different types and uses, freqs, advan- This educational video shows you how they work 

tages over and uses with cellphones, and tips and and their anatomy. Demonstrates SPMEM device 

tricks. How phreaks hack Pagers; countermea- and external magnetic methods used to slow and 

sures. Plus plans fora Personal Pocket Paging stop meters! Hosted by ar top expert in the field. 

System (xmttter and More! $29. wrds 11.7K From the novice to the pro, an excellent source of 

Both for only $69! info on these exciting devices! Great in combo 
with our SPM -related manuals! $29. (20 min) 

CALLER ID & ANI SECURITY 
How they work and the many vulnerabilities of Caller ID, 

ANI,'69,'57, Call Blocking, '67, et al. Describes ESS, SS7, 

CN /A, CAMA, DNR, Diverters, Centrez! $25. wrds =15.2K 

FAX MACHINE SECURITY 
A own methods used to hackFaxes and counter- 
measures. Includes computer fax modems, crimes, 
interceptions, fax servers, fax -on- demand, proto- 

PBX SECURITY cols, parameters, compression, encryption, and fax 
COMPUTER SECURITY 

PBXs hacking losses of $5 -$10 Billion /yr! Detailed vul- s rveillance -t .e mods. More! 29. wrds =28.OK 

nerabilities (especially for out -dial), countermeasures. VOICE MAIL SECURITY Describes in detail how computers penetrate each 

Ex I _ 'v t_2 ' tervi win Forbes! 24. wrds =17.4K 
VMSs are hacked to penetrate PBXs to make outgoing 

other, and how VIRUSES, TROJAN HORSES, 

ATM SECURITY P WORMS are implemented. Dozens of computer 
calls, get free VMB usage, secretly read /change /delete crime and abuse methods and countermeasures. 

100+ ATM crimes, abuses, vulnerabilities, defeats exposed - messages, control or damage the VMS (or its PBX) itself. Includes disk filled with hacker text files and utili- 
TEMPEST, mag stripes, false fronts, supercool, Mare! Case Details how hackers do it, countermeasures. A must for ties, and the legendary FLUSHOT+ protection sys- 
histories, labeled internal .hotos, fi: res. $39. wrds =41.OK users syso.s securit .ersonnel! $29. wrds =142K tem. Internet advice, password defeats, glossary - 

/ j CONSUMERTRONICS 
CATALOG I WITH much more! Manual +PC Disk! $39. wrds=49.5K 

ORDER O ` 2430 Juan Tabo, NE, #259, ABQ, NM 87112 THE HACKER FILES: Expose' 3 HD PC disks 

filled with choice raw, colorful, highly informative 
P. . Box 23097 ABQ, N M 87192 

9 7 hacker, phreaker text files coverin many topics! $39. 

Fax- 505- 292 -4078 óÌáé su ay Voice: 505- 237 -2073 1,4.5) Both for onl $69! 

BEYOND VAN ECK TEMPEST 
Remote eavesdropping plans of TV video ' noise" signals. 

Range up to 1 KM. Describes how van Eck systems work, 

and are also used in surveillance of computer systems. 

Plus TVRO vs phone privacy detailed! 529. writs =14.9K 

Van Eck Demo Tave is $29. (15 mint. Both for only S99! 

THE I.G. MANUAL- Details external magnetic 

ways (applied to meters) outlaws use to slow down and 

stop power meters while drawing full loads. $25. wrds =4.9K 

KW -HR METERS How watt-hour energy meters 

work, calibration, error modes (many), ANSI Standards, 

etc. Demand and Polyphase Meters. Experimental re- 

sults to slow, stop power meters by others. $25. wrds =7Á.2K 

An 2 for $49, 3 for $64, all 4 for $79! 

See Caul for rites & desm ions) 

BEYOND PHONE COLOR BOXES 

ANSWER. MACHINE SECURITY 

CASINO SECRETS 
CHECK & M.O. SECURITY 
CREDIT CARD SECURITY 

CONS & SCAMS DATABOOK 

SOCIAL ENGINEERING 
POLYGRAPH SECRETS 
BY AN ORDER OF THE MAGNITUDE 

ULTIMATE SUCCESS MANUAL 
STEALTH TECHNOLOGY 
SIMPLE/CHEAP SECURITY ELEC. 

SECRET & SURVIVAL RADIO 

THE "GOLDFINGER" 
THE "SILKWOOD" 
SECRETS OF SOLDERLESS BBS 

HIGH VOLTAGE DEVICES 
MIND CONTROL 
UNDER ATTACK! 
RADIONICS MANUAL 
HEAL THYSELF! 
SECRET & ALTERNATE IDS 
CRYPTANALYSIS TECHNIQUES 

GOVERNMENT LAND GRAB 
ROCKETS RED GLARE 
SURVIVAL GUNS & AMMO 

THE ULTIMATE DRIVER 

SEC1Il 
Fullwebc atalogwww.tsc- global.com Speaiaipnpiects spaf- spii.html 
Established in 1971 by John Williams, MSEE, former DOD weapons engineer and NIH physicist. Featured on CBS "60 

Minutes; Forbes, New York Times. Add $5 total S/H (US, Canada). Postal MO is fastest). VISA, MC OK. No COIN. 

10% OFF all Orders over $100; 52.00 OFF all New Orders over $20 placed by Mail or Fax wrds = Estimated Word Count 

Sold for legal educational purposes only. Some publications are controversial! We take no responsibility for 

anything we publish. See Catalog for WARRANTY, SPECIAL PROJECTS and all other applicable policies. 

CIRCLE 226 ON FREE INFORMATION CARD 

THE DIRTY4 DOZEN! 

,4+11a HackPhreakEsiwse Disks! 

Se CATALOG! 

SPECIAL PRO 
e will esign 

& build just 

about anything 

electronic! 
Hardware done 

as SPECIAL PROTECTS. 

Send 110 SASE or S1 for SP 

Application Form, else get at 

wm,ltt- global tomlspaf- spp,hlrtl 
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Order Toll free 
w/typ RtOrP' 

CaN 
ay 
today! 

1-000-344-4405 1- á0E,344`6324 

o 
Z 
U 
E 
O 

For Free Information Package and Pricing 
W 

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332 -2378 FAX (612)332 -8481 E- MAILSURPI @VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 
HP 54501A 100MHZ DIGITIZING SCOPE $1300.00 HP 4935A TRANS.IMPAIRMENT TEST SET $900.00 
HP 54201D 300MHZ DIGITIZING SCOPE S1000.00 HP 5006A SIGNI'H1R.E ANALYZER $15000 
HP 54201A 300MHZ DIGITIZING SCOPE $1000.00 lIP 86602B 1MHZ- 1300MHZ RF PLUG $400.00 
HP 54200A 50MHZ SCOPE./WAVEFORM ANALYZER $700.00 EIP 575 MICROWAVE COUNTER SI500.00 
IIP 1312A 13MHZ. FUNCTION GENERATOR $250.00 FI.UKE 95 50MHZ SCOPEMETER $550.00 
HP 5370A 100MHZ U.T.I. COUNTER $400 00 LECROY 7200 100MHZ O -SCOPE $100000 
HP 3586C LEVEL METER $750.00 TEK 475 200MHZ 0-SCOPE $500 00 
HP 436A POWER METER WO SENSOR&CABLE $500.00 TEK 465 100MHZ 0-SCOPE $400.00 
HP 8350B SWEEP OSCILLATOR MAINFRAME $2000.00 TEK 496P IKHZ- 1.8GHZ SPEC.ANALYZER $3500.00 
HP 3437A 3.5DIGIT SYSTEM VOLT METER $250.00 TEK 1240 LOGIC ANALYZER $750.00 
HP 3455A DIGITAL NIIJLTIMETF.R $250.00 TEK TDS320I00MHIZ. DIGITAL O -SCOPE $1400.00 
HP 3456A DIGTAL MULTIMETER $400.00 TEK 11401A 500MHZ PROG O -SCOPE FRAME $750.00 
HP 3330(' SYNTHESIZER'I.EVFI. GENERATOR $800.00 TEK 7854 400MHZ OSCILLOSCOPE FRAME $500.00 
HP 3325A SYN1HIESIZER-f9JNCTION GENERATOR $1000.00 TEK 7904 400MHZ OSCILLOSCOPE FRAME $250.00 
HP 5335A 200MIIZ COUNTER $600.00 TEK 7A2n 200MHZ VERTICAI, PLUG $75.00 
HP 8165A PROGRAMMAHLE SIGNAL SOURCE $110000 TEK 7A24 400MHZ VERTICAL PLUG $150.0) 
HP8558B/18I 100K-1500MHZ SPECTRUM ANALYZER $1000.00 TEK 71380 400MHZ TIME BASF. $75.00 
HP 855013/183 10MH7: 2IGHZ SPECTRUM ANALYZER $3010.00 TEK 7ß92A 500MHZ DUAL TIME BASE $125.00 
HP 1740A 100M HZ OSCILLOSCOPE $250.00 TEK 7512 SAMPLING PLUG $250.00 
HP6034A60VDC- IOA POWER SUPPLY $7.50.00 TEK 7L14 10KHZ- I.8GHZ SPEC ANALYZER $1000.00 
HP 6269B 40VDC -50A POWER SUPPLY $800.00 TEK AM503 CURRENT PROBE AMPLIFER $250.00 
HP 0553A 40VDC- 12.5A. POWER SUPPLY OPT.101 $1200.00 WAVE TEK 145 20MHZ PULSE /FUNCTION GEN. $400.00 
HP 6632A 20VDC -5A POWER SUPPLY $50000 WA VET EE 182A 4MHZ FUNCTION GEN. $150.00 
HP 66434 45VDC -4.3A POWER SUPPLY OPT JI ;3 $750.00 WA VETEE 955 7 5- 12.4GHZ MICROSOURCE $1100.00 

EZ -EP DEVICE PROGRAMMER - $169.95 
Check Webt! -- www.m2l.com 

Fast - Programs 27C010 in 23 seconds 

Portable - Connects to PC Parallel Port 
Versatile- Programs 2716 -080 plus EE 

and Flash (28F,29C) to 32 pins 
Inexpensive- Best for less than $200 

Correct implementation of manufacturer 
algorithms for fast, reliable programming. 

Easy to use menu based software has binary 
editor, read, verify, copy, etc. Free updates via 
bbs or web page. 

Full over current detection on all device power 
supplies protects against bad chips and 
reverse insertion. 

Broad support for additional devices using 
adapters listed below. 

Available Adapters 
EP-PIC (16C5x,61,62x,71,84) $49.95 
EP-PIC64 (62-5,72-4) $39.95 
EP-PIC12 (12C50x) $39.95 
EP-PIC17(1704x) $49.95 
EP-51(8751,C51) $39.95 
EP-11E(68HC11 E/A) $59.95 
EP-11D(68HC711D3) $39.95 
EP-16 (16bit 40pIn EPROMS) $49.95 
EP-Z8(Z86E02,3,4,6,7,8) $39.95 
EPSEE2(93x,24x,25x,85x) $39.95 
EP-750 (87C750,1,2) $59.95 
EP-PEEL(ICT22v1018v8) $59.95 
EP-1o51(ß9C1051,2051) $39.95 
EP-PLCC (PLCC EPROMs) 679.95 
EPSOIC (SOIC EPROMs) $49.95 

Man Other Ada ters Available 

M2L Electronics 
970/259 -0555 Fax: 970/259 -0777 

381 S Camino Del Ro Suite 4119: Durango, 
CO 81301, CO orders add 7% sales tax. 

httpl/www.m2Lcom 

EZ-EP 
Mi ELECTRONICS 
La Anpe es. Calr ornw 

The 
Epic Series 

1Q 

280 different configurations In a single size( snap -in mounted case 

Create a look of conformity on panels 
Choose from: 

3 1/2 or 4 1/Z digit displays 
vyltage or process loop inputs 
black. red. amber or green numerals 
black numerals with lighted green background 

Features: 
selectable, displayed engineering units 
resistant to RF and EMI 
economically priced 
five year warranty 

Vi>it our catalog on the web: www.knsinstruments.com 

800 -356 -4920 

Vs* 
NSA 

PO Box 10158 
Bedford. NH 03110-0168 
Fax 800 -356 -1250 

GENERATOR 
Restores Horizontal 

and Vertical 
Sync Lines from 
Distorted Video 

Coll (219) 233 -3053 el 
www.south- bend.net/rcd 

52 R.C. Distributing, PO Box 552, South Bend, IN 46624 

Lost Sync 

Restored Sync 
with VSG 

Quality Microwave TV Systems 
WIRELESS CABLE - IFTS - MMDS 
ATV - INTERNATIONAL - DIGITAL 
Amplifiers Antennas Books Components 

RF Frequency 2100 -2700 MHz 
SASE For °FREE" Catalog or Send St 

PHILLIPS -TECH ELECTRONICS 
PO. Box 13074 Scottsdale. AZ 85267 -3074 
CATALOG /INFO: 602 -947 -7700 
ORDER LINE: 800-880-MMDS 

CHALLENGER SYSTEM FAX LINE: 602- 947 -7799 altnmmi mee s WEBSITE: www. hllll a- tech.com on s ÿ5 eí. m55äE 
-MAIL: product ®phlllla -tech.com 

FREE SHIPPING vim 5/C AmE. omen CODS ousmiry price, 

BEST DEALER PRICING! 

CARLE 
10iRECT 
CONVERTERS EYTERS 

BLOIS 
IMPROVE YOUR IMAGE WITH 

VIDEO STABILIZERS 

Now you can tune -in your favorite 
cable TV programming 
and SAVE $100 S - 

EVEN S1000S on premium 
CABLE TV EIUIPMENT. 

J%1ODERfV 
ELECTRON ICS 
1 -800- 906 -6664 

2609 S. 156TH CIRCLE MAFIA. NE 68130 

http://www.modernelactrcnics.con 

CiDayGx1, 

340.cast FOhrst 

á 45402 

Street 

W.. rGA-tw YL. C4.,e.. 

Tons of 
Electronics 
Get your FREE catalog today and discover 
some of the best deals in electronics. We 
have thousands of items ranging from 
unique hard -to -find parts to standard 
production components. Call, write or 
fax today to start your subscription to 
one of the most unique catalogs m the 
industry, filled with super values on 
surplus electronic and hobbyist 
type items. 

Checkout our 10,000 item on- line catalog http:/P-vwwmeci.com 

CIRCLE 251 ON FREE INFORMATIOsl CARD 



BK CC J 
The 5300 Series, clre of the world's finest digital muttimeters. The test of the ASYC II 

Series, it has the best accuracy. a built -in counter'. and displays PC voltage as resistive power 

CA' dB (impedance selectable]. sr'wng you the time of making the calculation. A careful Examination of the perfor- 

mance features and user -conscious design will tell you that you hold a superior DMM in your hand, designed with 

measurement capability needed my users who demand the best. 

MEG MODEL ACC'Y LIST SPECIAL PRICE 

B &K 53+60/MX53B 0.1% $229.00 $129.00 

BAK 5380/MX55 0.025% $309.00 $139.00 

BAK 5390/MX568 0.025% $325.00 $149.00 

(riistive power on model #5390 /MX56B) 
meters male in France by Matrix for B &K, feature 50,000 count capability, barg-aph. true RMS, mains dis- 

turbance irecation, good transient protection, a wide temperature range, conform to IBC: 1010 class 2 safety 

compliance ç 3 year warranty 

rite545 is a wtnv,ue cspaad,rhle univers I eccice piogranintin w r k,tati n that ,upl ort wrd rariety ot pr g.i m- 

ena,sie dc,rcce with the edcied capability to tc t digital It's- it is the ro,t aphi>ticatcd lo cost prugrununcr a.ulahle 

rudr:r. A unique h,u Itsarc,.otm ale arfittRct.aa e cnahles Mc .M dc1 1,15 to r ils errns in .uppnn md engineering mat- 

war, Jcsmn capahilitic, :, yui.kl as ou: tLvrcc library requirement tate mt-the-art univers il programmer ollen-. 

Aor.7nc nnnt ndv,ui(21 i r i rr:um rin faU11t1e6 with the most u r Irrudlv un rrace Sin c ca,:h pin is `Mill, arc 

i 1,icd.l.. new part numhrr m he added Si the lisa ot supported kei ehnwvh nitx,ue upgradcs. 1 ho 545 

rntrtlac., u n l r IBM. l'C. S - I . I S/2. Ar-. i'n 416, Psnnuna mettable rr ngt:.tihlc personal ciimpuier. 'I lie -tandanl 

p,rcL-ape allov-, ,mu to direcih .,nnrecr ta yo rr P(' through any stara.lard panillel printer port ino special interface card 

OF sperr,ll inmdrdr<necdcd' 

\ItSI)F.I_ DES( 'RIPI1ON RF'l;lll_AR 

1<40 E.pronr Programme' i.inptic ^creketl 2i15 00 

S4 Gprmm Uxng Programmer I4 :e,ekrn) 26(1.04) 

842 l'nivrnal Programme' 6115.40 

843 I niver,dl 'roçranuner tparal el port intcri;r,xI 795.00 

849 I nisersal Programmer (parallel port interface) 4rindows based I'295.00 

R46- tlir, r:rl :'n t.ramntcr Ipar;rl cl port inr rla,_c) 495110 

N47 l :ilk r is:d i'rr gnunnnrr r4 va9.etx. parallel poll inlet lace) 5r)5(11) 

I)F:St'RIF CItIN 

Universal I)e\ ice 

Programmer & Logic IC 
Tester Niodel #835 

KENWOOD 
MODEL CS -4125 

20 MhHz, 2 Charnel Oscilloscope, with probes & 3 year ,vat rr:nt;y 

Suggested Pnc , $595.00 
SUPER SPECIAL $389.00 w /free t- shirt!!! 

REtit 1.1R St l'1 -R S!LF; Pltir F 

40 Mllz. 2 l'_ 4.V illuntinatiún. ? :ear wanunt} 

50 \1Hz _ 3('H. Delayed w,42eacluut H Cursors. 3 ear wan anty 

511 7 1 ' t 1I. lkhlayed S,socp. 3 ear warranty 

IOn N111i. 3 Ç'1l. DeLr}ed Curçors. 3 year warrant3 

100 hiH. ? CII. Drla sear war-ant 

685.dU w Ìrrr ft ,'fl tsøttd t-shirt! 
1215.40 w free óenwood .Sweatshirt.' 

1115..)0 w^;j'reeAerrwaad.Sw'ratalrirt.' 
1525.40 wjree Kenwaod Sweatshirt! 
l î60.711 w'frr Kenwnud Sweatshirt! 

Electronic Training Videos From UCANDO 
DFS(1211'110N 
ANI kadic: Majmr otages of AN), signal rom.er,run 

,ignal deicction, audio rep *duetion, AN1 stereo. 61 Minutes 

PM Radin Part I: B :mdwid bs. REamplifter. misa oscillator, 

iF aniplillcr, limiter FvI drir:nor. 58 Shunte,, 

TV Parr I. Intro to TV: (lour an overvien of the (desision ,ystern 

and hots the stages w,rrk tocether. 56 Minute, 

TV' Part 2 'fhe Prout Enta: I I IP -VIiL tuning stage_ - automatic tine 

tuning. remote control. 511 '+intrus 
TV l'on Audio: The ',mind strip, Sieriu TV. se:comlary audio 

programming. protcasionr.:.iannck. 57 Minute, 

Undcrsrarwhnc Fiber1)ptr.s: Basic Inndamentals, table design. 

connector., couplers, .plu trig - 511 V7inutes 

Laser Tcc'ur'rl ley: Lanci -hóory. t'. pcs n( Lr. -er's_ a(n.Iiicattions, 

ad ty pro'_autímns. 57 Vti rI e' 

PRINT«::» 
Products International 

8931 Brookudle Rd * Sauer Spring, MD, 20910 
81638 -2020 * Fx 800 -545 -0058 * www.prodintl.com * sales @prodintl.com 

R1:(.GI.:\R 
115', 

S\1I 

44 55 15.95 

t-l.fii ;ea 0; 

44,55 35.55 

4-1.95 39.55 

44.11; 

,i, ,i. 

SAVE EVEN MORE! I 

Buy any six videos for 
only $216.00. Order your 

1 TC!A.NDO videos today! 

Call, fax or email today for complete specs on any of the above 

products, and a copy of our 84 page test and 
measurement instrument catalog 

CIRCLE 264 ON FREE INFORMATION CARD 
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CALL TOLL FREE 

(800) 292 -7711 
Orders Only 
Se Habla Español 

C &S Sales 
Excellence in Service 

Look For Other 
Monthly Specials 
On Our Website 

www.cs-sales.com 

Power Supplies 
Elenco Quad Power Supply 

Model XP -581 

$79.95 
11111111111 

4 Fully Regulated DC Power 
Supplies In One Unit 

4DL voltages' á1A c 

Var.. 25 20V @2A 

Elenco Power Supply Kit 
Model XP -720K 

1.5VDC - 15VDC @ lA 554.95 
-1.5VDC - -15VDC 
5VDC @ 3A 
6.3VAC @ 1A & 
t2.6VAC center 
tapped @1A 

XP -720 Fully Assembled 

; 
' 

$85 
4 

Elenco DC Power Supply 
Model SPL -603 $7a 95 
3A 0 -30VDC 

The SPL-603 is a solid -state DC power supply provid- 
ing the exact output voltage no matter what Current 
you use. It contains one fully regulated power supply. 
The variable voltage is capable oh delivering 0-30V al 
up to 3A. The output is precisely held to the desired 
output voltage by a special regulating circuit. Output 
hilly protected horn overload. 

tae 

Miscellaneous 
Elenco Model EP -50 

Electronic Playground 
and Learning Center 

Contains Over 50 
Experiments 

$19 95 

Elenco Model MX -9300 
Four Functions in One 

Elenco Model XK -150 
Digital /Analog 

Trainer 

$89 95 

Ideal for Schools 

$450 
Features: 

One instrument with four test and measuring systems: 
1.3GHz Frequency Counter 
2MHz Sweep Function Generator 
Digital Multimeter 
Digital Triple Power Supply - 0 -30V @ 3A, 15V @ 1A, 
5V @2A 

Generators & Counters 
Elenco Sweep Function Generator 

w/ built -in frequency counter Model GF -8036 

This sweep function generator astir counter Is an Instrument capable of 
generating square. triangle, and sine waveforms, and TTL, CMOS pulse 
over a frequency range from 0.21-1z to 2MHz. 

Elenco RF Generator with Counter 
(100kHz 150kHz) Model SG -9500 

Features internal AM mod. of 
1 kHz, RF output 100MV - 

35MHz. Audio output 1kHz @ 
1V RMS. $225 
SG -9000 ( ̀5119.95 
(analog, w/o counter) 

10 Function 1.3GHz Universal Counter 
Elenco Model F -1300 

Frequency 051-1z 1.3GHe 3 Ranges 
Period - Can read 60Hz to 60.000000 F=17 
Totalize - Counts to 199,999.999 
RPM - 3 to 2099994 RPM 
Duty Cycle 
Max/Min /AVG with Pane 5225 
Stop-watch set 2 sec. to 100 hrs. 
Math Functions 
Timer - 2 sec. to 99 days 
Pulse Width 0 1ms to 66666 6m 

Multifunction Counter 
B&K Model 1875 

If .,I 10Hz - 2.56Hz 

B &K 20MHz Sweep /Function Generator 
with Frequency Counter Model 4040 

0 2H to 20MHz 
AM & FM modulation 5399 
Burst Operation 
External Frequency counter to 
30MHz 
Linear and Log sweep 

10MHz Model 4017 5309 
5MHz Model 4011 5249 

Kit Corner 
over 100 kits available 

Model AK -870 
Radio Control Car Kit 

'24.95 
Solderless 
7 Functions 
Radio Control 
Transmitter Included 

Model AK -700 
Pulse/Tone 

Telephone Ka 

Model AM /FM -108K 
AM /FM 

Transistor 
Radio Kit 
w/ Stand 

Guaranteed Lowest Prices 
UPS SHIPPING: 48 STATES 5% 
OTHERS CALL FOR DETAILS 
IL Residents add 8.25% Sales Tax 

$1 5.95 

BK PRcvlfSLv J 

$189 
Ultra sensitive 
synchronous 
detector bar - 
graph and RE 

strength. 

3 Channels 

Measures Frequency, Period, 
Data Hold, Relative, Memory 
(min., max., average). High 
Sensitivity, Microprocessor 
Controlled. 

Elenco Handheld 
Universal Counter 

10Hz - 2.EGHz 
Model F -2800 

Features to digit display. 16 seg- 
ment and RF signal strength bar - 
graph. 

Includes antenna, Niçad battery. 
and AC adapter. 

Elenco Digital / Analog Trainer 
Model XK -700 

Elenco's newest advanced 
Digital / Analog Trainer is spe- 
cially designed for school pro- 
jects. It is built on a single PC 
board for maximum reliability. It 
includes 5 built -in power sup- 
plies, a function generator w/ 
continuously sine, triangular and 
square waveforms, 1,560 tie 
point breadboard area. Tools and 

meter shown optional. (Mounted in a 
professional tool case made of 
reinforced metal). 

XK -700 XK -700K - Kit 
Assembled & Tested 

$189.95 
$159.95 

C &S SALES, INC. 
150 W. CARPENTER AVENUE 

WHEELING. IL 60090 
FAX: (847) 541 -9904 (847) 541 -0710 

Made in USA 

15 DAY MONEY BACK GUARANTEE 
2 YEAR FACTORY WARRANTY 

PRICES SUBJECT TO GIUNGE WITHOUT NOTICE 

CIRCLE 322 ON FREE INFORMATION CARD 



SAME DAY C &S Sales 
SHIPPING 

Excellence in Service 

Digital Multimeters 

CALL OR WRITE 
FOR OUR 

FREE 
64 PAGE CATALOG! 

(800) 445 -3201 

i 

Elenco LCR & DMM 
Model LCM -1950 

- 
Elenco Model M -1740 Fluke 79111 Fluke 87111 

$185 1 $299 
Features high perfor- 
mance AC /DC voltage 
and current measure- 
ment, frequency, duty 
cycle, resistance, con- 
ductance, and capaci- 
tance measurement. 

Series II (limited qty.) 

$289 

$39.95 
11 Functions: 

Freq. to 20MHz 
Cap. to 

Voltage AC /DC Voltage 
AC /DC Current 
Beeper 
Diode Test 
Transistor Test 

Meets 
M-2760 

safety specs. 

Model M2760 - 524.95 
(9 functions) 

capacitance ranges from 
99.99nF to 9999pF 

Bul &m frequency counter of 
voltage input from tHZtoover 
20kHz 

Lo -Ohms range, a 4011 range 
proprietary Zero with Flukproprietary 

Calibration, offers 0.01 reso- 
[Won with Increased noise 
re/moon 

Series II (limited qty.) 

$179 

12 Functions 
Freq. to 4MHZ 

Inductance 
Capacitance 

! and Much More and 

$69 

Ç 

ter 

Elenco Model LCR -1810 Elenco Model M -1005K Dual -Display LCR Meter 
w/ Stat Functions 

B &K Model 878 

$219 95 
r Auto / manual 

,a% "' ran g a 

Many features 
L with Q factor 

.c i High Accuracy 

B &K Model 5390 

$99.95 
Capacitance. 1pF to 20pF 

Inductance 11iH to 20H 

y. Resistance .01f1to2000ML3 

Temperature to 750°C 

Dcvorceo - zov 
Frequency up to 15MHZ 

Tess /AUdlble Continuity 

Tee, 

Signal Output Function 

3 1/2 Digit Display 

$14 95 - 
Digital 

,:! ^a::6 Multimeter Kit 
.ry.: 

r w 

,;;¿;) 18 Ranges 
, } 3 1/2 Digit LCD 

' Transistor Test 

d Diode Test 
, .., 

^ - 

$295 
50,000 Count 

0.025% DCV 
True RMS, AC or AC +DC 
0.07% ohms 
100kHZ AC Response 
Autoranging, Bargraph 
with Zoom. 
Capacitance to 50.0000F 
Frequency, Dal Cycle. 

y' y y pulse Width 
dB across 1u to 10kí1 

Disturbance Indicator 

$14.95 M -1000B (Assembled) 

Oscilloscopes TEKK Radios 
Free Dust Cover and 2 Probes 

-- r r 

I 
á {y 

UL O 
S -1325 25MHz Dual Trace $325 

S -1330 25MHz Delayed Sweep $439 

Both Models 
Available 
in Yellow. 

Blue & Black 

Pro -Sport FRS Two -Way Radio Talk up to 
2 miles! 

Model PRO -SPORT+ 

No 
License 

Required Model PRO -SPORT + 
1'2 Watt Output, 14 Channels 
TX & RX LED /LCD Indicators. 

w Large LCD Display. ,. 
38 Privacy (CTCSS) Tones. 
Plus All Features of Pro -Sport 
Model. 

$79.00 each or 
2 for $149.95 

IBM 

Model PRO -SPORT 
1/2 Watt Output. 14 Channels. 
TX LED Indicator. 
Removable Belt Clip. 
Highly Water Resistant. 
Economy Type 
No License Required! 

$68.00 each or 
2 for $109.95 

;- .' 

I Elenco Technician Tool Kit 
S -1340 40MHz Dual Trace $475 

S -1345 40MHz Delayed Sweep $569 

S -1360 60MHz Delayed Sweep $749 

S -1390 100MHz Delayed Sweep $995 

DIGITAL SCOPE SUPER SPECIALS 
DS -203 2OMHz /10Ms /s Analog /Cigital $695 

DS -303 4OMHz/20Ms /s Analog /Cigital $995 

DS -603 60MHz /2OMs /s Analog /Cigital $1295 

m Model TK -15 00 
$49 95 

28 tools plus a DMM (M 10008) . 

contained in a large flexible tool , 
111a 

case with a handle ideal for I i 
everyone on the go. 

Guaranteed Lowest Prices C &S SALES, INC. 15 DAY MONEY BACK GUARANTEE 

2 YEAR FACTORY WARRANTY 
UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE ,,,., 

OTHERS CALL FOR DETAILS WHEELING. IL 60090 
IL Residents add 8.25% Sales Tax FAX (847) 541 -9904 (847) 541 -0710 v 

GHKES SUBJECT TO ccHOE WITHOUT 505mo 

SEE US ON THE WEB - www.cs- sales.com ". 

CIRCLE 322 ON FREE INFORMATION CARD 
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Since 1971 

1601"R 
You'll 

"Bookmark" 

S 
^ This Site! 

414,1 

3 
'B/W Board Camera 
with Infra -Red 

ONLY $59 
Part #VMCB -21 
And that's not all! 

Full- Sized, Full Featured 
DMM 

ONLY $19 
Part #9300G 
Even includes the 
rubber boot 

Hard Drive 
ONLY $14.95 Slide Rack 

for 3.5" IDE 
Drives 
Part #RH -10C -IDE 
Allows for easy 
removal of hard 
drives. Includes key -lock! 

'Color Board Cameras 
with Audio Function 

ONLY $144 
Part #VM3010 -A 
We also have great 
deals on bullet (B/W 8 
color) cameras, 
pinhole cameras (B/W 8 color), some 
with audio. Get specs, details 8 
prices from our web site. 

Electronic Soldering Station 
with Ceramic Heating Element, 
3- Conductor Grounded Power 
Cord, 250 - 
480°C(470- 
900°F) Fast 
Heating 

ONLY $39 
Part #SR -976 
Extra tip selection on our web site. 

Get all of the specifications and details on these items 
and thousands of other electronic components, test 
equipment, PCB supplies, computer parts, and much 
much more at www.web-tronics.com. 
Secure on -line ordering, or by FAX, toll free, or snail mail. 

$1117 911 
Circuit Specialists, Inc. 

800- 528 -1417/(602)464 -2485 
FAX (602)464 -5824 

RF Data Module 
AM Transmitter 

Sub Miniature module 
SAW Controlled 

No adjustable components 
Low current - 2.5mA 
Supply 2.5 -12Vdc 

AM Receiver 
Compact Hybrid Module 
Very stable 
CMOSÍTTL output 
Patented Laser Trimmed 
. 5Vdc, 0.8mA (HRR6) 

FM Transceiver 
Only 23 x 33 x I 1 mm 

Up to 40,000bps data rate 

Up to 450ft. range. 
5V operation 
418MHz or 433MHz FM 

RS232 Transceiver 
3wire RS232 interface 

19.2Kbps half duplex 
418MHz or 433MHz FM 
7.5- l5Vdc, 20mA 
TX/RX Status LED's 

AM Transmitter 
Range up to 250fí. 
SAW controlled stability 
Wide supply range 2 -14V 
CMOS/ TL input 

418MHz or 433MHz 
Range up to 300ft 
CMOSPTTL data input 
7 x 11 x 4mm ! 

AM -TX1- xxx.... S12.60 

2kHz data rate 
Sensitivity -105dBm 
38x 12x2mm 

AM-HRR6-xxx... S16.33 

5V CMOS logic interface 
Fast ImS enable 
Power saving feature 
Carrier Detect output 
BiM -xxx -F $87.36 

Up to 400ft. range 
1/4 wave ant. on board 
User data packetizing 
58x40x15mm 
CY'PHERNET.... $139.30 

Low current. 4mA typ. 
Up to 4kHz data rate 
Small: 17 x 1 Imm 
AM -RTS -xxx .... S12.10 

ABAoCOM Free Catalog I tel: (416)236 3858 
fax: (416)236 8866 

www.abacom- tech.com 
MasterCard / VISA 

Miniature Transmitters and Receivers 
2 Button / 3 Channel 

Transmitter 
RF300T 

1....$22.95 
5 $19.95 ea 
10 $16.95 ea 

RF300XT 

1....$25.95 
5 $22.95 ea 
10 $19.95 ea 

300' (XT), 150' (T) Range 
Frequency: 318 MHz 
59,049 Settable Security Codes 
12 Volt Battery and Keychain Included . 

Current Draw: 4.8 ma 
Fully Assembled in Case 
Dimensions: 1.25" x 2.0" x .5" 
Push both buttons for the 3rd Channel 
Slide Button Cover Included 

Alarm Systems 
Garage / Gate Openers 
Lighting Control 

4 Button / 15 Channel 
Transmitter 

RF304XT 

1....$27.95 
5 $24.95 ea 
10 $21.95 ea 

250' Range 
Frequency: 318 MHz 
6,561 Settable Security Codes 
12 Volt Battery and Keychain Included 
Current Draw: 4.6 ma 
Fully Assembled in Case 
Dimensions: 1.35" x 2.25" x .5" 
Push combination of buttons to achieve 
up to 15 channels 

2 -4 Data / 3 -15 Channel 
Receivers 

RF300RL 
RF300RM 

1....$27.95 
5 $24.95 ea 
10 $22.95 ea 

RF304RL 
RF304RM 

1 $29.95 
5 $26.95 ea 
10 $23.95 ea 

Compatible with 300/4 Transmitters 
11 -24 volts DC Operating Voltage 
13 ma. Current Draw 
Latching (L) or Momentary (M) Output 
Kits Available (subtract $5.00 ea.) 
Dimensions: 1.25" x 3.75" x .5" 
2 (300) / 4 (304) Output Data Lines 
Binary to Dec / Hex Converter can 
achieve up to 15 channels 

Magic Props Industrial Controls Schematics Available 
Medical Alert Surveillance Control Receiver Board Layout Available 
Monitoring Systems Motor Control Custom Design Consulting Available 

Visitect Inc. (510) 651 -1425 Fax: (510) 651 -8454 Email: Support @Visitect.Com 
P.O. Box 14156, Fremont, CA 94539 Visa / Mastercard, COD 
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