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Output RS274X Gerber files, Excellon N/C drill files and Bill 
of Materials 
Print to any Windows- compatible printer or plotter 
Windows 3.1, 95 and NT 
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NIMBYism 
In the October and November issues of last year, we fea- 
tured a two -part series on putting together your own PC 

and the methods to get your PC up and running. This 

series generated quite a bit of controversy. While some of 

this mail related to technical questions, a good many 

other remarks were negative -what I refer to as 

"NIMBYism," ( "Not /n My Back Yard" type of comments). 
By that I mean, some readers indicated that they really 

enjoyed reading the series, but not in their Popular 
Electronics. Interesting as this series was, some read- 

ers felt these topics were inappropriate for this electron- 
ics- oriented magazine. Such topics should appear instead in one of the countless num- 

ber of computer- or PC -type magazines on the market today (and I always thought that 
computers had something to do with electronics!). 

As I indicated in my editorial in the October issue, the ultimate goal of such PC- build- 
ing articles is not to save money or to give readers the latest scoop on PC compo- 
nents, but to provide plenty of practical, hands -on experience with the internal work- 
ings of a PC. A reader who never cracked open the case of a computer would be very 

wary of starting a project on PC- controlled equipment, which may involve installing a 

custom -built PCI card into a slot on their motherboard. The confidence that comes 
with building one's own PC goes a long way toward quelling such fears and may pre- 

vent costly mishaps later. There are a lot of electronic hobbyists who may need to be 

brought up to speed with current PC technology. By including a small number of arti- 

cles like these, we can build a knowledge and experience base upon which to devel- 
op more interesting projects. 

Unfortunately, it seems that a lot of oldtimers (and some "young- timers" too) are reluc- 

tant to embrace the truth that computers are here to stay. What's more, computers can 

make many of life's endeavors a lot easier, more understandable, and more interesting. 
This applies to the efforts of electronics hobbyists and electrical engineers as well. 

Some of the newest developments in electronics are the result of the marriage between 
PCs and analog /digital circuitry. As a result, hobbyists who do not have the luxury of 

working in a corporate- funded laboratory can now easily undertake previously unthink- 

able circuit developments. This does not apply just to Computer -Aided Design (CAD) 

projects. Fully- functional digital and analog circuits can now be created and tested as 

real hardware (e.g. Field- Programmable Gate -Arrays, or FPGAs). However, such pro- 

jects require at least a familiarity with the internal components of a PC. The scope of the 

articles in question covers most of the concepts and hands -on skill required by elec- 

tronic hobbyists, as the PC becomes an indispensable tool for tinkerers. 

I am sorry that some of our readers felt so strongly opposed to this type of article in 

PE. Our magazine does not stress and will not stress computer articles. But we can- 

not dismiss computers, as they encompass just about everything in this modern 

world. In fact, just about every PE column deals with something computer -related, 

even if it is just a Web address. On a final note, rest assured we will always remem- 

ber to emphasize the term Electronics in Popular Electronics, as the focal point for 

all construction articles in our magazine. 

Ed Whitman 
Managing Editor 



LETTERS 
TRAFFIC ON THE TEXT 

Due to production problems, the text 
on the opening page of the article 
"Automated Highway Systems," page 
33, in some copies of last December's 
issue may have been overprinted with a 
very dark highway traffic illustration, 
making it difficult to read. If your text 
was obscured by the "roadway," we 
have reproduced the text only of this 
page on our Web site editor's board: 
(www.gernsback.com/HNeditor/get/edi- 
tor/board.html). Or if you prefer, drop us 
a note by regular mall, and we will send 
you a copy of the page, text only. 

To avoid chances of this problem 
happening in future articles or projects, 
we will have art silhouetted or run sep- 
arately. Readability and accuracy are 
our top concern. Once again, we are 
sorry for the problem.- Editor 

A READER RESPONDS TO 
READERS 

In his letter in the November 1998 
issue of Popular Electronics, Fred 
Lehman states in response to the re- 
quest by George Wroe (August issue) 
that you need another VCR to record 
more than one radio station. You actu- 
ally need only one VCR. Many newer 
VCRs have both a rear and a front set 
of input jacks. On some models -such 
as RCA Models VR688HF and 
VR689HF, either of these jacks can be 
specifically programmed with the VCR's 
timer, just as any one of the TV channel 
numbers can be programmed. I have 
both models; and on each one, the rear 
jacks are programmable as vIDE02. 

Method #1: If you only need two 
radio stations, plug one radio into the 
rear (viDEo1) of the VCR and tune this 
radio to your first station. Plug a second 
radio into the front jacks (vIDEo2) of the 
VCR and tune it to our second station. 
Set the VCR timer to appropriately 
record VIDEO1 and vIDEO2. Use AC adap- 
ters for the radios, and leave both 
radios on all the time. 

NOTE: This method will not work 
will all VCRs. I have an expensive JVC 
VCR that mechanically switches and 
overrides the rear jacks any time any- 
thing is plugged into the front jacks. 
So, only one set of jacks is available to 

the VCR timer without your mechanical 
intervention. I have another TV /VCR 
combination that apparently switches 
by electronically sensing if a signal is 

present on the front jacks. Again, this 
would be difficult to use for multiple 
stations. 

Method #2 (four stations): Use 
Method #1 for the first two stations, then 
you can add two more fairly easily by 
using two surplus RF modulators (see 
advertisers in Popular Electronics) 
and two more radios. These modulators 
are usually switchable to Channel 3 or 
4. Set one to Channel 3 and one to 
Channel 4 and connect through split - 
ters /combiners to the VCR's antenna 
input connection. We can now select 
VIDE01, VIDE02, Channel 3, or Channel 4 

for a total of four stations. 
There are also other ways to pro- 

gram more than four stations using 
either a universal programmable remote 
control or a PC. 
W. A. Dozier 
via e-mail 

HAVES & NEEDS 
I need a schematic diagram for a 

Marquette, Dyna- Vision, Engine Ana- 
lyzer, Model 1000 or 1001. 

Marquette Manufacturing Company, 
Inc. of Minneapolis, MN made this unit. 
It has seven tubes in the circuit plus 
three tubes in the RF high -voltage sec- 
tion to drive the seven -inch CRT. 

I also need a schematic on a 

Heathkit scope, Model IO- 102 -3. Any 
help on this matters would be greatly 
appreciated. 
Craig Kendrick Sellen 
Mallard Meadows R.H.C. 
476 Belmont Street 
Waymart, PA 18472 

Can you supply me with a schemat- 
ic or source for a low -power AM radio 
transmitter or "phono oscillator ?" It 

must have sufficient power to cover an 
area of about 15 acres and be tunable 
over the AM radio band. The applica- 
tion will be to "pipe" paging announce- 
ments from the main facility to nearby 
outlying buildings. Those buildings will 
have AM receivers tuned to the appro- 
priate announcement frequency. 

Conway Chester 
17100 Gillette Avenue 
Irvine, CA 92614 
E -mail: conway @pacbell.net 

For many years now I have not been 
able to listen to my shortwave radio 
when my computer is on. It radiates 
interference, which produces noise that 
swamps any radio stations that do not 
transmit a strong signal. I have tried fil- 
tering out this noise, but it seems too 
broadband. I have a Sangean 803A re- 
ceiver with an outside antenna right in 

the center of the city of Christchurch in 

New Zealand. 
I have long watched advertise- 

ments for a filter that will do the job; 
however, I can not find a company that 
offers such a product. I have also 
noticed that there are very few letters 
about this problem, which I find hard to 
understand -there must be others in 

the same boat. Does anyone know of 
any such product; or can anyone sup- 
ply me with a simple circuit which I can 
install on my monitor and /or receiver 
lines? 
Derek H. Rout 
1/359 Worcester Street 
P.O. Box 4603 
Christchurch, New Zealand 
E -mail: ucandonz @southern.co.nz 

I recently purchased an RF cordless 
mouse manufactured by Mitsumi Elect- 
ronics. Its transmitter has a 9 -pin serial 
connector, but I would like to be able to 
plug it into my computer's PS /2 port. I 

tried using a 9 -pin to PS /2- adapter, but 
the mouse does not work. The adapter 
is not defective, because it works on 
another computer. The PS /2 port is 

working properly, because I can plug a 

standard mouse into it that works with 
no problem. 

My question is: Can I rewire the cord- 
less mouse with a standard PS /2 cable. 
If so, what pin arrangement would the 
mouse have? I already have the pinouts 
for the PS /2 port from the owner's man- 
ual for the computer. 
Lawrence Ferrara 
4820 98th Street 
Corona, NY 11368 

(Continued on page 7) 3 



Park -Zone by Exeter Tech- 
nologies Inc. is a precision - 
parking device that provides 

electronic depth perception in the home - 

garage environment. It is an easy -to- 
install signaling system that works on 

any vehicle in any garage. 
Operation of Park -Zone is compa- 

rable to that of a traffic light. A green 
light comes on as the car enters the 
garage, indicating contact was made. 
As the car draws nearer, a yellow 
light cautions the driver to approach 
slowly and be ready to stop. A red 
light comes on when you are precise- 
ly in the park zone -red being sym- 
bolic for stop. At other times to save 
battery energy, all the lights in the 
system are out. 

Park -Zone's ultrasonic transducer 
sensor is active at all times. When you 
listen carefully, the almost -ultrasonic 
pinging sound of the sensor is barely 
audible. Each ping represents a sound 
wave, which is used to determine that 
there is a vehicle within the sensing 
range and to determine how far it is 

from the wall as it approaches. The 
sonar -like device detects the time inter- 
val between the initial sound ping and 
echo being returned to the sensor after 
bouncing off the car's hard surfaces. 
This time interval is proportional to the 

distance between the ultrasonic trans- 
ducer and the front (or back, if you back 
in) of the car. 

The brains behind the entire opera- 
tion is an advanced, on -board micro - 
controller, which sets the ping's timing 
interval; performs the necessary rang- 
ing calculations (similar to a radar sys- 
tem); and controls the function of each 
mode, as well as the shifts from one 
mode to the other. 

INSTALLATION 
The display unit should be mounted 

4 comfortably within the driver's view. For 

roter Technologies' 
Park -Zone System 

A space -age traffic light to help you park the family 
chariot in your cramped garage! 

driving straight in, anywhere in the dri- 
ver's field of view is acceptable. If re- 

quired to park close to a side wall, place 

the display unit near that wall so you 
can observe both while parking. For 

backing in, keep the display unit in view 
from the mirror that is used during the 
final few feet of parking. Once the loca- 

tion of the display unit is determined, 
attach the unit to the wall. If the wall is 

concrete, mount a 3/4 -inch thick board 
(a piece of scrap wood from common 
shelving) to the wall and attach the dis- 
play unit to it. A template is provided 
with the unit for locating the exact spac- 
ing of two wood screws. 



The manufacturer recommends that 
the sensor unit be mounted (with its 
connector facing up) below the display 
unit at the same height as the bumper; 
usually about 12 to 18 inches off the 
ground. The reviewer suggests mount- 
ing two 6- to 12 -inch lengths of 2 x fl- 
inch scraps of wood studs on either 
side of the sensor; thus, the car's 
bumper cannot accidentally crush the 
sensor. The sensor unit has a very low 
compacting resistance. 

Different vehicles may trigger the 
sensor at different points. For this rea- 
son, it is not recommended parking 
any vehicle that was not set for use 
with the Park -Zone unit. The reviewer 
used a Ford Crown- Victoria model car, 
and it activated Park -Zone from 24 feet 
out. The manufacturer claims that the 
Park -Zone sensing unit has a range of 
16 to 25 feet. 

With both units securely mounted, 
connect the two components with the 
five -foot length of cable cord provided. 
With this cable, there is ample room to 
position the display unit where it can be 
best observed. 

With the units installed and the car in 

its parking place, no closer than six 
inches to the transducer, depress the 
ON /OFF activation button on top of the 
display unit. The flashing of yellow and 
green LEDs five times each indicates 
that the unit was successfully calibrated 
and that the set distance has been pro- 
grammed into the memory. Park -Zone 
is now set to guide your car into your 
garage every time you park. 

MODES OF OPERATION 
There are four modes of operation: 

Home -Mode, Away -Mode, Park -Mode, 
and Default -Mode. No matter what 
mode Park -Zone is in, the sonic trans- 
ducer is always on. Once your car is 
parked and the Park -Zone system cali- 
brated, it is in the Home -Mode. The unit 
pings, verifying that your car is in the 
right spot. This calibration can only be 
erased by depressing the activation 
button again. While away from home, 
Park -Zone enters the Away -Mode and 
becomes more active. Whenever the 
car enters the garage, the Park -Zone 
system senses it and triggers the Park - 
Mode. In this mode, the ping rate esca- 
lates to its highest level. This ensures 
precision sensing and parking. The 
Park -Mode continues until the red light 
signifies a successful and accurate park. 
Subsequently, Park -Zone automatical- 

ly returns to the Home -Mode and the 
red light goes out. 

When the car leaves the garage, 
Park -Zone switches from the Home - 
Mode to the Park -Mode which, in turn, 
acts as a transition for the Away -Mode. 
The reasoning is that in the Park -Mode 
you can park again should you forget 
something in the house and need to 
re- enter. 

The red light acts as a low- battery 
indicator. Flashing on and off repeat- 
edly, it alerts you that the batteries 
need to be replaced. When this hap- 
pens, turn off the unit by depressing 

the ON/OFF activation button. Replace 
the batteries, which should last about 
one year under normal usage; then, 
with your car parked, re- activate the 
unit. 

To put your car in the Park -Zone, 
you can purchase it for $79.95 at many 
electronic products stores in North 
America. For more information, write to 
Exeter Technologies, Inc., One Penn 
Plaza, Suite 4025, New York, NY 
10019; Tel. 888- EXETER1; or check 
out their Web site: www.park- zone.com; 
or circle number 120 on free informa- 
tion card. 

Get our Freeware version 
and you will know 
why more and more PC- boards 
are designed with EAGLE. 

EAGLE Professional offers the full EAGLE power: 

99 schematic sheets, pc- boards up to 64x64 inches, 
16 signal layers. 

With EAGLE Standard you can use 4 signal layers 
and place components on an area of 6.4 x 4 inches. 

EAGLE Light is limited to 1 schematic sheet (of any 
size) and to 2 -layer boards. Components can be 

placed on an area of 4 x 3.2 inches. All other features 

are equivalent to EAGLE Professional and Standard. 
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EAGLE 3.5 
Schematic Capture Board Layout 

Autorouter 

for Windows 95/NT 
Windows 95 and Windows NT are registered 
trademarks of Mircrosott Corporation. 

1 

CREE Support! 
No Maintenance Fee! 

Elea 3 f fight is Fromm! 
EAGLE Light is now available tree for non- prcfit 
and evaluation use! Download it from our Internet 
Site or order our free CD. 
Registered users (49 S for the complete package) 
get the commercial license, the reference manual, 
and free hotline support. 

http ://www.ÇädSóftUSA.com 

Prices 
Layout 

Layout a 

Schematic 

Layout + 

Autoroute 

Layout + 

Schematic + 

Autoroute 

Light Standard Professional 

49$ 

199$ 

398$ 

398$ 

597$ 

399$ 

798$ 

798$ 

1197$ 

CadSoff Computer, Inc., 801 S. Federal Highway, Delray Beach. FL 33483 
Hotline (561) 274 -8355, Fax (561) 274 -8218. E -Mall : Info @cadsoftusa.com 
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COMPUTER BITS 
Information Appliances 
and the HP CapShare 910 

What image does the term In- 

formation Appliance conjure 
up? An Information Appliance doesn't 
try to be all things to all people, like 

some electronic "Veg- O- Matic." Nor 
does it aim for general -purpose ubiqui- 
ty, like the PC. Instead, an Information 
Appliance tries to do one thing really 
well. The best example to date is the 
wildly successful PalmPilot series of 

hand -held computers. According to 
manufacturer Hewlett -Packard (HP), 
"Information Appliances are a breed of 

task -specific devices designed to 
improve how we capture, process, use, 
and share information. These devices 
are simple to use, optimized to perform 
a narrow range of tasks, and PC -inde- 
pendent." In fact, HP sees the emer- 
gence of whole new categories of 
simple, dedicated, easy -to -use devices 
that you just plug in, turn on, and use. 
HP's initial contribution to this product 
category is their CapShare 910, a kind 
of portable handheld scanner /copier 
that helps you get paper -based infor- 
mation into electronic form. As the 
name suggests, the idea is to capture 
and share. 

The CS910 is a handheld device, 
about the size of a portable CD player. It 

measures 4.1 x 5.5 x 1.5 inches, and 
weighs 12.5 ounces, including batteries. 
The CS910 runs off two AA batteries, 
which may be standard alkaline or 
rechargeable NiCd or NiMh cells. One 
charge should be good for about 50 let- 

ter -size sheets of paper, the capacity of 
the device's 4 MB of memory. 

A 160 x 160 pixel monochrome LCD 

(just like the PalmPilot's) provides 
image preview. Images are captured in 

black and white, and stored in PDF 

FOR MORE INFORMATION 

HP CapShare 910 
www.capshare.hp.com 

pSOSystem 
Integrated Systems, Inc. 
www. isi. com. 

JEFF HOLTZMAN 

The Hewlett- Packard CapShare 910 is a hand -held scanner with built -in image preview, ,smart doc- 

ument assembly, and smart IR -based communications. Watch for it as a harbinger of a new breed 

of Information Appliance. 

(compressed PostScript format), and 
can be beamed via an IrDA port to a PC, 

printer, mobile communicator, or other 
device, where it can be e- mailed, faxed, 
printed, or stored. The CapShare 910 
also contains a standard serial port. 
On -board software is contained in 

flash memory, so updates should be 

painless. And no, it does not do OCR; 
nor does it have any PDA functionality, 
or even keyboard or stylus input. It is 

what it is. I was unable to determine 
what type of CPU the CapShare uses, 
but it runs a real -time embedded OS 
known as pSOSystem, made by Inte- 
grated Systems, Inc. 

The CapShare supports two IR pro- 

tocols: Serial IR (maximum 115 kbps) 

and Fast IR, (maximum 4 Mbps). With 

Serial IR, it takes 15-30 seconds to 

send a page. With Fast IR, the time 
drops to 5-15 seconds per page. The 

CS910 can function seamlessly with a 

Nokia 9000 wireless digital communica- 
tor-if you have GSM coverage in your 
geographic area -not a great prospect 
in the U.S. Otherwise, the IR works just 

fine with HP printers and newer laptops. 
You can always fall back to the RS -232 

port. The IR communications use HP's 
fledgling JetSend technology, which 
allows devices like the CapShare to 
print directly to a printer, without any 
intervening software (e.g., image pro- 
cessing) or user interaction. 

To use the CapShare, you just press 
a button and swipe the unit across 
whatever it is you're trying to capture. 
The scanning element is about 4.7- 
inches wide. The built -in smarts can do 
things like stitch multiple swipes of a 

page together and combine "continued 
on page X" newspaper columns. 

MARKET RESEARCH 
Hewlett- Packard is targeting a mar- 

ket it calls "mobile professionals," a 

group that HP's market research says 
totals almost 58 million people in the 

U.S. and Europe alone. This type of per- 

son works while away, carries work tools 
with him or her, and has unmet needs 
for conducting business on the road. 

Studies from the Boston Research 



Group, and others, reveal that in the 
U.S., 49% of professionals (in general) 
are away from their desks more than 
20% of the time, and mobile profession- 
als in particular are away 55 %. Between 
1993 and 1997, cell phone usage in- 

creased more than 20% to 56% of mo- 
bile professionals. In addition, more 
than 65% of frequent travelers need to 
fax an average of 82 documents per 
month at a cost of $2 per page. 

What kinds of things can you scan 
with the CapShare 910? How about: 
business cards, newspaper and maga- 
zine articles, documents, books, irregu- 
larly shaped objects, photocopies, 
reference material, sales orders, notes, 
diagrams, and cocktail napkins. (Most 
successful business and technical ven- 
tures start out as blurry diagrams on 
cocktail napkins!) 

Do you have to be a mobile profes- 
sional business person to use a 
CapShare 910? No, not as long as you 
can cough up the $699 list price. One 
area I could see this thing being useful 
in is as a research aid. When I go to the 
library, it would be useful to be able to 
capture information and later transfer it 

directly to my PC for further analysis. 
However, some sort of OCR capability 
would be useful in that scenario. I could 
see a school library keeping several on 
hand for use by student researchers. 
However, this type of device is very 
fragile, so that would definitely be a 

risk. 
Sometimes, when a new gadget is 

released, I'm just dying to have one. In 

this case I'm not. However, I think the 
device is interesting technically, and as 
an indicator of a coming trend toward 
use of small, dedicated information 
appliances. I don't think the CapShare 
910 will be the "killer app" of this cate- 
gory, but I think the category itself is 

poised to explode. We'll see. 
That's it for now. Next time, more 

AVR. In the meantime, stay in touch: 
jeff@ingeninc.com. 

LETTERS 
(continued from page 3) 

I would be obliged to receive a circuit 
diagram for a Hallicrafter's 53 receiver 
and the Bush DAC10. I can be reached 

via e -mail at rbasu @drgtre.ren.nic.in. 
Dr. Rahul Basu 
via e -mail 

I am trying to repair a car stereo 
amplifier, and I need to track down a 
copy of the schematic diagram. The 
amplifier is a MEI, High Definition Two - 
Channel Bridgeable Power, Model 
DA7230. I would really appreciate any 
assistance that could be offered. 
Roscoe Ferguson 
e -mail: crx @batelnet.bs 

I need the wired remote control and 
owner's and service manuals for a 

Barco Data P/C Three -Gun Front -Video 
Projector. This particular projector is 

quite similar to the Barco Data 600 pro- 
jector. If any reader has these items, I 

would appreciate it if they contacted me 
to discuss terms. 

I also have a large number (close to 
100) of "orphaned" remote controls that 
work quite well, since I repair remote 
controls as a hobby. 
Don Davis 
201 Knoll Crest Drive 
Birmingham, AL 35209 

SCANNER USERS COMMUNICATIONS PROFESSIONALS 

WeVe Got Your 
Numbers: 
POLICE CALL 

1999 EDITION 
COMPLETELY REVISED 

CURRENT THROUGH OCTOBER, 1998 
17,000 Codes and Signals. 
Complete trunking information. 
Includes Glossary of Slang and Terms. 

Illustrated Listener's Guide Book. 

GOT A SCANNER? GET POLICE CALL 

At your scanner dealer and all Radio Shack stores. 
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HAM Radio 
Want to Zap AM 

You don't have to live very close to 

an AM broadcast band (BCB) 
station to have interference (QRM) from 

their signals. Many people live in the 

shadow of AM BCB antennas, and they 
have a lot of problems. Amateur -radio 
operators using the high- frequency (HF) 

bands and shortwave listeners (SWLS) 

often hear odd signals that seem to orig- 

inate in the AM BCB. They are caused 

by a pair of old bugaboos: harmonics 
and intermodulation (IM) products. 

These signals are generated when 
strong signals (or a number of signals 
that collectively add up to "strong ") drive 
your receiver into a non -linearity mode. 
Your ham or SWL receiver can only 
handle so much signal. The receiver - 
input signal variation, from 3 dB above 
the noise floor (low -level input signals) 
and the point where gain compression 
(high -level input signals) begins, is called 
the dynamic range of the receiver. Any 

time signals present in the receiver front 

end add up to anything close to the top 

end of the dynamic range, two problems 
will show up in your receiver -IM prod- 
ucts and harmonics. 

Let's consider a hypothetical exam- 
ple that is very likely to occur. Suppose 
there is an AM BCB station nearby oper- 

ating on, say, 1600 kHz (i.e. 1.6 MHz). 

We will further assume that the station is 

operating "clean" and has no apprecia- 
ble harmonics. If your receiver input is 

overloaded by the AM BCB signal, then 
spurious harmonics are generated in 

the receiver. For our 1.6 -MHz AM BOB 

signal, these harmonics appear on your 
receiver at 3.2, 4.8, 6.4, 8, 9.6, 11.2 

MHz, etc. You will hear the AM BCB pro- 

gramming appearing at these odd spots 

on the shortwave dial. 
Normally, the higher -order harmon- 

ics are not heard unless the AM BCB 
station is really close at hand. A friend 
of mine had such a problem in the late 
1950s. He lived so close to a BCB 

transmitter transmitting near 1600 kHz 

that if the tower from that 1000 -watt 
station fell over it would have smashed 
his roof! Since it was so close, his 

Hammarlund HQ -110 receiver was per - 

8 petually driven into non -linearity, until 

BCB QRM? 
f 
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PRODUCT 
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Fig. 1. Shown here is the intermodulation effect of two strong signals, ft and f2, getting into your 
receiver's front end. Second -order effects are noted at 2.3 MHz and 5.5 MHz, while third -order 

products can he found at 700 kHz, 6.2 MHz, 7.1 MHz, and 9.4 MHz. 

iz 
3.9 MHz 

f, 

1.6 MHz 

RECEIVER NOISE FLOOR 

Fig. 2. Use of a good AM broadcast -hand filter will suppress the broadcast signal overload at 1.6 

MHz, which in turn may reduce the IM products below the receiver noise floor. 

he filtered the front end using a high - 

pass filter. 
My friend's receiver used a tuned 

front -end input circuit. A lot of modern 
receivers use front ends with band -pass 
filtering rather than sharply tuned reso- 
nant circuits. Some of these filters are 
marginal at best, so they pass rather 
large signals to the RF amplifier or 

mixer -and that leads to problems. 
The IM problem is illustrated in Fig. 

1. Suppose a ham operator a few blocks 

away from my friend comes on at 3.9 

MHz. And because he is on 75 meters, 
he might be running a kilowatt amplifier. 
So his signal would be quite strong too, 

but not as strong as the 1.6 -MHz, 1 -kW 

BCB station with its 100 -foot plus radiat- 

ing tower. In the receiver's front end, 

those two input signals produce second - 

order IM products at 2.3 MHz and 5.5 

MHz (3.9 MHz ± 1.6 MHz), and third- 
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Fig. 3. Here is a schematic for a simple AM BCB 

high-pass filter that reduces the amplitude of 
standard BCB signals before they can overload 

your receiver. 

order products at 6.2 MHz and 9.4 MHz 
(2 x 3.9 -} 1.6), 700 kHz and 7.1 MHz 

(2 x 1.6 f 3.9). Since both of the input 

signals (f1 and f2 in Fig. 1) are strong, 
then these products are quite high and 

audible in the receiver output. 



Learn Valuable Skills At Home In Your Spare Time... 

Earn $$$ As A PC 
Repair Technician! 
Train with the world's acknowledged leader in distance 
education to enter a fast- growing, high -paying computer career! 

Now you can train quickly and easily to begin a successful career as a PC 
Repair Technician. ICS`s distance training offers you complete, comprehensive 
and affordable instruction that will prepare you for promotions, pay raises - 
even a new career - in less time than you ever thought possible! 

Why pay more for an outdated PC? ICS shows you how to get 
the computer you want - at a price you can afford! 

Unlike other schools, which include a generic, outdated PC with their PC 
repair training - and add as much as $1,500 to their tuition fees - ICS lets 
you make Your own decision. That's why our training is so much more 
affordable than theirs. Take advantage of the savings to buy a PC that suits 
your individual needs - or pocket the cash if you already own a computer. 

What's more, ICS gives you invaluable instruction on how to make the best 
PC purchase. Your lessons teach you how to get the computer you want and 
give you tips on getting the best price and warranty. 

PC Repair Technicians are in demand! 
The U.S. Department of Labor forecasts phenomenal growth in this field in 

the years to come. With millions of PCs going online every year, the world 
needs men and women with the skills to keep them running. ICS will give you 
the skills to take advantage! 

Only ICS - the world's leader in distance education - offers 
you all these outstanding benefits: 

Experience. In our 100 years of existence, ICS has trained more 
than 10,000,000 students! 
Recognition. Nearly 2,000 American 
corporations - including General Electric, 
IBM, Mobil, General Motors, Ford* and 
many others have used our training for 
their employees. 
Accreditation. ICS is nationally accredited by 
the Accrediting Commission of the Distance 
Education and Training Council in Washington, D.C. 

ADVANCE YOUR CAREER WITH 
A +° CERTIFICATION! ICS HAS 

THE TEST PREPARATION 
MATERIALS YOU NEED! 

A +` Certification is fast becoming the 
standard by which PC Repair Technicians are 
measured. In fact, many computer 
manufacturers and servicing companies won't 
hire you without it! ICS provides a valuable 
A +® Certification Test Preparation Kit along 
with our complete PC Repair Program, as well 
as making it available as a separate program. 
We want to make sure you get the credentials 

that will get you the job! 1Cq 

o 
Sponsor 

."These c ompnnie, have ciuw n ICS to tran their empG,vec. an endorw m, m. 

Call or send for FREE information - and start toward 
your bright future today! 

Get the facts about ICS PC repair training. We'll send you a free 
information package that tells you how you can start toward an 
exciting, successful career as a PC Repair Technician. 

Mail the post -paid card at left today! 
If card is missing, send coupon, or 

CALL TOLL FREE: 

1-800-596-5505 ext. 9038 
CALL ANYTIME - 

24 hours a day, 7 days a week. 
http://wwwicslearn.com 

, OG 

A+ Certification Program is an industrywide, 
vendonneutral program developed and 
sponsored by The Computing Technology 
Industry Association'. 
The Computing Technology Industry 
Association and A+ are registered trademarks 
All rights reserved. 

International Correspondence Schools 
School of Computer Training 
A Division of Harcourt Brace & Company 
Dept. PEMS19S, 925 Oak Street, Scranton, PA 18515 

YES! Please send me FREE information about how I can 
learn PC repair skills at home. No obligation. Please check one of the following: 

[ I 27 Send me information about the complete ICS PC Repair Program 
(includes A +® Certification Test Preparation materials). 

I I44 Send me information about the A +® Certification Test Preparation 
(materials only). Certificate Program. 
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Street Apt. # 
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DIAGNOSIS 
Before you call the engineer at the 

local AM BCB station to tell him about 
his harmonics, you might want to try a 

little test. Tune in the "harmonic," or 

spurious signal, and note the output 
level on an AC voltmeter hooked to the 

speaker. Alternatively, read it off the S- 

meter. If your receiver has a built -in 

attenuator, then make this measure- 

ment with the attenuator set to 0 dB 

( "off "). Next, turn on the attenuator and 

note the new level. It should have 

dropped by the value of the attenua- 

tion factor. If it dropped more than the 

attenuation level, then the problem is 

generated in your receiver, not at the 

radio station. 
This test also serves for testing IM 

products. Tune in the IM product with 0- 

dB attenuation, and note the output 
level. Crank in some attenuation and 
note the change. If you use the S -meter 

as an indicator, then you need to under- 

stand the calibration of your receiver's 

S- meter. Most receivers seem to have 

either a 3 -dB (rare) or 6 -dB per S -unit 

calibration. 

THE FIX 
So what does a ham or SWL do 

about such a situation? If you place 
a suitably designed high -pass filter 
ahead of the receiver, then it will sup- 

press the AM BCB signal (f, in Fig. 1). 

When that happens, the receiver's 
front end is no longer overloaded or at 

least not quite as much, so the IM prod- 

ucts drop down to a lower level (possi- 
bly below the noise floor). Figure 2 

shows this condition. 
Figure 3 shows a simple design of an 

AM BCB filter you can easily build. The 

circuit of Fig. 3 is not the most optimized 
filter, but it has a couple of nice features. 

One "feature" is that I've built and tested 

several of them, both on- the -air on vari- 

ous receivers and by sweeping them 

rn with a signal generator. 
Perhaps the real reason why the 

cuit of Fig. 3 is so nice is that it uses very 

à easily obtained components: 0.001 -µF 
it) and 0.002 -µF capacitors and 3.3 -11H 

inductors. All of these are standard val- 

óues. You can obtain them from parts 

g suppliers, such as Digi -Key, Tel. 800 - 

w 344 -4539; Web: www. digikey.com. If 

you want to wind your own coils, then 

ó use the powdered -iron toroid form T- 

eL 50 -15 (red /white paint code; suggested 
source is Amidon Associates, Inc., Tel. 

12 800- 898 -1883; Web: www.amidoncorp. 

A 

B 

Fig. 4. This series of illustrations shows three 

recommended ways of mounting neighboring 

coils (used in the circuit of Fig. 3) to avoid inter- 

action. In (A) the vertical planes of the coils are 

at right angles to one another. In (B) one of the 

coils is on its edge while the other one is hori- 

zontal. Finally in (C), one coil is down (horizon- 

tal), while the other one is on its edge with their 

planes perpendicular to one another. 

Fig. 5. Here a commercially available BCB 

rejection .filter is shown. The 3 -dB cutoff fre- 
quency is 1.75 MHz, while frequencies below 

1.22 MHz are down by 60 dB. The filter has 

almost a flat response above 3 MHz. 

corn). Use 16 turns of number 26 enam- 

eled wire. Toroid coils are easier to work 

with than solenoid coils because they do 

not interact as much. The magnetic 

fields surrounding the coils are con- 

tained, so the flux lines don't cut the 

turns of nearby coils. Nonetheless, it's 

still considered smart construction to 

mount the coils with their planes at right 

angles to one another (see Fig. 4A). I 

usually stand one of the coils on its edge 

and lay the other down (see Fig. 4B), or 

I lay one down and mount the other one 

on its edge -with their planes perpen- 

dicular to one another (see Fig. 4C). 

Whatever convention works in your en- 

closure should be OK. 
The capacitors used can be ordinary 

ceramic -disk type, but I prefer to use 

either silver mica or one of the newer 

forms; such as polyester or polypropy- 
lene capacitors. Some of those types 
may not be available in 0.002 -µF val- 

ues (they use 0.00221.1F), in which case 
you can use two standard 0.001 -µF 
capacitors in parallel. Note that these 

capacitors might be marked "1000 pF" 

or "102" for a 0.001 -µF capacitor, and 

"2200 pF" or "222" for a 0.0022 -p F unit. 

If you don't feel like building your own 

filter, then you might want to consider 
buying a commercial AM BCB filter. 

Figure 5 shows the Kiwa Electronics' 
(Tel. 800 -398 -1146; Web: www. wolfe. 

net/ -kiwa) AM BCB filter. It has a very 

good roll -off below the 3- dB design fre- 

quency, so it should eliminate AM BCB 
signals at your shortwave receiver quite 

nicely. 
If you are using a receiver mounted 

inside a transceiver, then you will have 

to install the AM BCB filter inside the 
cabinet at the input of the receiver. Be 

sure to check the schematic of the unit, 

as well as the mechanical installation, 

to see if this is a feasible approach -it 
might not be! 

LEGAL STUFF 
Many amateur -radio operators, 

SWLs, CBers, scanner enthusiasts, 
and others who use outdoor antennas 
discover to their chagrin a rather nasty 

little reality of modern homes: the 
restrictive covenant concerning anten- 
nas. Long a staple of townhouse and 

condo real- estate contracts, they also 

appear in single -family detached house 

contracts in new subdivisions. They are 
very difficult, probably impossible, to 

overcome. But I keep hearing rumors 

that courts have been upholding ham 

rights in this regard and overturning the 

covenants. Popular Electronics Editor 

Ed Whitman kindly passed along an e- 

mail suggesting that the FCC sides with 

hams because of Federal ruling PRB1, 

et. al. If any reader has any first -hand 
knowledge (not just opinion or hearsay) 
of a situation where a court- local, 

state, or other -upheld ham rights by 

overturning or restricting the application 
of such a covenant, then please contact 
me at my postal or e-mail addresses. I 

can be reached by snail -mail at P.O. 

Box 1099, Falls Church, VA, 22041 or 

by e-mail at carrjj @aol.com. 



ELECTRONICS LibRARy 
THE HOME SATELLITE TV 
INSTALLATION AND 
TROUBLESHOOTING 
MANUAL, 5th EDITION 
by Frank Baylin with Brent Gale and 
Ron Long 

An invaluable working tool, this 326 - 
page, 81/2- x 11 -inch manual includes 
valuable information about the transition 
from analog to digital C -band, and large - 
dish technology. Written in a concise 
style that can be easily understood by 
an interested layman, the book contains 
all the information necessary to make 
installing and maintaining trouble -free 
satellite systems easy. The text contains 
over 300 up -to -date illustrations, pho- 
tographs, and tables. 

HOME SATELLITE TV 
INSTALLATION 
AND TROUBLESHOOTING 
MANUAL 

5th Edìt ion 

Largely rewritten and re- organized, 
the fifth edition includes background 
theory and details on how satellites and 
TVROs operate, as well as methods to 
select and judge satellite TV compo- 
nents. A detailed step -by -step installa- 
tion and dish- aiming guide -complete 
with all the necessary charts and tables, 
thorough diagrams and text -is provid- 
ed. Conventional and IF multiple- receiv- 
er and multiple -television hookups, 
methods to install unusually large dish- 
es, as well as details on a complete 
strategy of troubleshooting any satellite 
TV system, are explained. 

The manual provides a thorough 
understanding of the MPEG -2 digital 
television standard, video -compression 
methods, the IF distribution of satellite 
signals, and a brief overview of digital - 
link analysis. In addition, the appendix 
includes a collection of useful equa- 
tions, a glossary, and a complete list of 

manufacturers of satellite equipment 
as well as reference books and maga- 
zines. 

The Home Satellite TV Installation 
and Troubleshooting Manual costs $30 
plus $4 for shipping and handling and is 
published by Baylin Publications, 1905 
Mariposa, Boulder, CO 80302; Tel. 800- 
483 -2423; Web: www.baylin.com. 

CIRCLE 90 ON FREE 
INFORMATION CARD 

ECG SEMICONDUCTOR 
MASTER REPLACEMENT 
GUIDE,18TH EDITION 
from Philips ECG 

The 18th Edition of this guide features 
new products, new product families, 
additions to existing lines, and approxi- 
mately 300,000 cross -references. It is 

the most comprehensive, single source 
of replacement information available to- 
day. With an expanded cross -reference 
guide, selector guides and other refine- 
ments, selecting the best ECG part for 
an application was never easier. 

Philips ECG has been supplying 
semiconductor replacement parts for 
over 32 years. Today, the latest ECG 
Master Replacement Guide encom- 
passes a wide variety of high quality 
devices that meet the replacement 
needs of the entertainment and indus- 
try /commercial companies. 

With the entire data base updated 
from the recently published 212T Mas- 
ter Guide and the software upgrades, 
ECG now offers the most complete user 
cross -reference library in the indus- 
try today. The Philips ECG Instant 
Cross program is available in both 
DOS format and Microsoft Windows 
3.1 and 95. ECG semiconductors are 
available through a global network of 
distributors. 

ECG Semiconductor Master Re- 
placement Guide,18th Edition is free 
upon request from your local distribu- 
tor. To locate an ECG distributor, con- 
tact Philips ECG; Tel. 800 -526 -9354; 
Web: www.ecgphilips.com. 

MEASUREMENT 
PRODUCTS CATALOG, 
1998 -1999 
Tektronix, Inc. 

Meant for design engineering, manu- 
facturing, service, communications, 
and television test applications, The 
Measurement Products Catalog, 1998- 
1999 presents a broad offering of test 
equipment including innovative prod- 
ucts such as the Digital Phosphor 
Oscilloscope (DPO). With more than 
1400 test and measurement products, 
Tektronix is able to provide a broad 
selection of low -cost instrumentation 
and handheld products, conventional 
measurement products, and advanced 
mixed -signal test solutions. 

The 700 -page, soft -cover catalog 
features innovative products for every 
signal type; and it includes a full -color, 
new product section that features over 
70 new products and measurement 
solutions. Throughout, the catalog highl- 
ights products manufactured in Tektronix' 
ISO 9001 -compliant facilities as well as 

4iOdZSOW 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. 1456 or visit on the web at 
http://www.BooksNow.com/popular- 
electronics.htm. 

Free catalogs are not available. 
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Accredited B.S. Degree in 

Computers or Electronics 
by studying at Home 

Grantham College of Engineering 
offers 3 distance education programs: 

B.S.E.T. emphasis in Electronics 
B.S.E.T. emphasis in Computers 
B.S. in Computer Science 

ÑE` Electronics Workbench Professional 5.0 
`included in our B.S.E.T curriculums 

-Approved by more than 200 Companies, 
VA and Dantes, (tuition assistance avail.) 

For your free catalog of our programs dial 

1- 800 -955 -2527 
http: / /www.grantham.edu 

GCE 
Your first step 
to help yourself 
better your future! 

Grantham College of Engineering 
34641 Grantham College Road 

Slidell, LA 70460 -6815 

...- 
Some Say Watching Tropical 
Fish Lowers Blood Pressure 

Relieves Stress... 

Tne,. í,II)rl Be On Tr) 

Discover the Caribbean alroanl a Tall Ship. 
6 & 13 day adventures (roin $650. 

For more information call your travel agent 
or 1 -800- 327 -2601. 

Windjammer 
Barefoot-cruises. 

P.O. Bo. 190120, Dept.ss6s,, Miami Beach, FL 33119 

CIRCLE 172 ON FREE INFORMATION CARD 

products meeting CE certification. In 

addition to its comprehensive detailed 
product descriptions, the catalog lists 

tutorials, application notes, and techni- 
cal briefs. Extensive indexes list prod- 
ucts by name; by function; and by 

categories such as oscilloscopes, logic 

analyzers, VXI systems, telecommuni- 
cations, and television test. 

In addition, measurement product 
information is available on both CD- 
ROM and on the Tektronix Web site list- 

ed below. The CD -ROM catalog and the 
Web site contain all the information 
found in the 1998 -1999 paper catalog, 
plus the latest updates; as well as edu- 
cational material, including interactive 
product demos; application notes; and 
technical briefs. New Web- technology- 
based viewing and searching software 
allows users to navigate the CD -ROM as 
if it were a Web site, so that information 
can be updated directly from the Web. 
The Web site also provides users with 

an oscilloscope product selector that 
helps them choose the right oscilloscope 
or download the latest software drivers. 

To receive a free Measurement 
Products Catalog, 1998 -1999 (paper or 
CD -ROM), write on company letterhead 
to Tektronix Measurement Business 
Division, P.O. Box 3960, Portland, OR 
97208 -3960; Tel. 800 -426 -2200 (code 
1094); Fax: 503 -222 -1542; Web: www. 

tek.com/Measurement 

ROBOT STORE 
CATALOG 
from Mondo- tronics, Inc. 

Meant for educators, engineers and 
electronics hobbyists throughout the 
world, the latest Robot Store catalog 
includes more than 250 new items. 
Among the new products are CYBUG, 
the living robot; the Rug Warrior Pro 

ROBOImazanugar 

;T O R E ?, 

;:.. 

AATvw To order books in 

this magazine or, 

any book in print. Please call anytime day or 
night: (800) BOOKS -NOW (266 -5766) or 

(801) 261 -1187 ask for ext. 1456 or visit on the 
web at http://www.BooksNow.corn/popular- 
electronics.htm. 

Free catalogs are not available. 

obot kit developed at Massachusetts 
Institute of Technology (MIT); compo- 
nents for home -animatronics systems; 
the Lynxmotion line of unique robot 
kits; a book entitled Build Your Own 
Underwater Robot, and a special re- 
release of the classic 19605 Lost in 

Space Robot plastic model kit. 

This catalog is aimed at builders of 

all experience levels. It begins with a 
helpful guide suggesting which robots 
to build at different skill and age levels. 
Each skill level (beginner, intermediate, 
and advanced) is broken down into 
projects appropriate for ages 7 to 12, 
12 to 15, and 15 and up. The guide also 
briefly explains what principles are 
taught in each project. For example, the 
Hyper Preppy for the youngest beginner 
teaches basic mechanical skills, while 

their Rug Warrior Pro Kit -their most 
advanced kit -teaches advanced elec- 
tronics, C programming, and subsump- 
tive behavior. This last robot is used in 

courses at universities worldwide. In 

addition to kits, the catalog includes ro- 

bot parts, platforms, muscle wires and 
shape- memory alloy devices, BASIC 
stamps and boards, software, and books 
and videos featuring robots. 

Mondo- tronics' founder Roger 
Gilbertson started building robots in col- 
lege, but his designs really took off when 
he discovered thin metal wires that 
shorten in length when powered. These 
unique Shape Memory Alloys, discov- 
ered in the 1930s, were rare, expensive, 
and difficult to use; but that changed in 

the early 1980s. Mondo- tronics is now 
the largest distributor of these Muscle 
Wires. Gilbertson took it a step further 
by creating the Robot Store mail order 
collection, among other developments. 
Muscle Wires have even found their 
way off the planet, as part of the Mars 
Pathfinder /Sojourner mission. 

Robot Store Catalog 15 is publish- 
ed by Mondo- tronics, Inc., 4286 Red- 
wood Highway #226, San Rafael, CA 

94903; Tel. 800- 374 -5764 or 415 -491- 
4600; E -mail: info@mondo.com; Web: 
www. RobotStore. com. 

CIRCLE 91 ON FREE 
INFORMATION CARD 

(Continued on page 66) 



PROdUCT TEST REPORT 
Samsung LCD Monitor 

When we first began testing PC 
monitors, a Liquid Crystal Dis- 

play (LCD) for the desktop was merely 
a concept. The cost of the thin, flat 
monitors would have been prohibitive, 
and peak demand for their use in less 
price- sensitive portable PCs kept it 

so -until recently. 
When Samsung introduced its 

Syncmaster 320TFT with a $799 stick- 
er on the 13.3 -inch LCD desktop, we 
thought something had to be wrong. 
Perhaps a missing digit after the dollar 
sign ? -Desktop LCDs in the 13- to 15- 
inch range were running from $1500 to 
$2500. Or maybe we thought, it was 
one of those passive -scan LCDs of the 
type used in entry -level notebook PCs, 
on which graphics and motion images 
appear less crisp than active -matrix 
monitors. 

But no, as the 320TFT's name de- 
noted, it was a true Thin -Film Transistor 
(TFT) active -matrix LCD, and at a 
breakthrough price at least $400 less 
than competitive models. That's a bar- 
gain in the truest sense of the word - 
and documented by our subsequent 
use and by electrical testing at the 
Advanced Product Evaluation Lab- 
oratory (APEL), our independent testing 
facility in Bethel, CT. 

What makes Samsung's entry even 
more impressive is its no- compromise 
performance and features, and its ele- 
gant and thoughtful styling. To start off 
with, in the features department, the 
320TFT offers user -selectable color 
temperature, including three factory pre- 
sets. Color temperature in LCD moni- 
tors is seldom variable ditto for most 
entry -level computer CRT displays. 
Among LCDs, we could find the feature 
in only one other brand and at a price of 
$2000. As for styling, it's what we've 
come to expect from Samsung products 
lately: handsome and functional. 

For example, whereas many desk- 
top LCDs use an uninspired easel - 
mount, the 320TFT's monitor sits on 
top of a pedestal that houses its ampli- 
fied stereo speakers and various con- 
nectors (including USB ports). More 
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important, this design enables the 
monitor to tilt either backward (30 de- 
grees) or forward (10 degrees), so you 
can adjust it for the best viewing angle 
or to eliminate glare from ambient light. 
Other desktop LCDs we've seen lack 
this flexibility. The easel -mounts either 
have a fixed position or permit only a 
slight tilt from the perpendicular. For 
the record, the Syncmaster can be 
detached from its pedestal, for mount- 
ing on a wall or pivoting arm. The mul- 
timedia base works independently 
when detached. 

As for performance, we 'iil let the lab 
results tell the tale. But one item is 
noteworthy, and you wouldn't need a 
test bench you discover it -just your 
eyes. The 320TFT emerged from the 
box without a single dead pixel. You'd 
notice dead cells the minute you fire 
up an LCD. The eye is drawn to these 
dots of light or darkness, where an 
individual pixel's switch has died and 

the backlight either passes through 
the wide -open portal or is completely 
blocked. To say the eye is drawn to 
these spots is to say one dead pixel 
for more) is aistracting. 

Dead pixels usually occur during 
manufacturing of the LCD panel (though 
they can appear subsequently), and 
can't really be fixed. The percentage 
yield of flawless panels is much greater 
than in the technology's infancy, thanks 
to improved dean -room techniques. 
Early on, higher reject rates for the pan- 
els are what made LCD prices so high. 

In APEL's past experience testing 
other LCDs, one or more dead pixels 
were evident in most brand -new dis- 
p°ays- including one where the dead 
cell was dead center on the screen. 
Whence this cautionary note: Although 
the Samsung model we tested was 
flawless in this regard, there's no guar- 
antee that every LCD panel will be. So, 
when shopping, demand that the retail- 15 
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er set up and operate the display you 
buy so you can see if it has any dead 
pixels. If you do, don't leave the store 
until you've found a perfect monitor. 
Also, carefully check the retailer's return 

policy and the manufacturer's warranty 
in case cells malfunction subsequent to 

your purchase. 

LAB MEASUREMENTS 
Samsung's SyncMaster 320TFT 

earned high marks in APEL's physical 
and electrical measurements. Viewing 

angle is excellent, at 70 degrees off axis 

horizontally and vertically. This means 
you don't have to face the monitor 
square -on to see an image, as you 

TEST RESULTS -SAMSUNG SYNCMASTER 320TFT 

The following results were furnished by the Advanced Product Evaluation Laboratory, an 

independent testing facility located in Bethel, CT. Many of the measurements were taken 

using the Soneira Display Mate test program from Professional Video Utilities. All reflect 

factory -preset conditions and were made in the 1024 x 768 resolution mode. 

Brand: 
Model: 
Price: 

Samsung Electronics America 
SyncMaster 320TFT LCD Monitor 
$799 

LAB MEASUREMENTS 
Viewing Angle (horizontal): 
Viewing Angle (vertical): 
Tilt (up): 
Tilt (down): 
Resolution: 
Brightness: 
Contrast (16 -step linearity): 
Contrast (brightness adjusted): 
Color Temperature (Mode 1): 

Color Temperature (Mode 2): 

Color Temperature (Mode 3): 
Display Image Height: 
Display Image Width: 
Display Image Diagonal (TL/BR): 
Aspect Ratio: 
Aspect Ratio Error: 
Squareness Error: 
Two -dimensional streaking (V /H): 
LCD Display Streaking, Latency: 
Automatic Synchronization: 
Dimensions (H x W x D, inches): 

ADDITIONAL DATA 
DISPLAY TYPE: 

DISPLAY SIZE: 
WEIGHT: 
POWER: 

70 degrees 
70 degrees 
30 degrees 
10 degrees 
1024 x 768 pixels (XGA) 
82.3 cd /m2 
94% 
100% 
8020 °K 

7450 °K 

9350 °K 
20.5 cm (8.1 in.) 

26.9 cm (10.6 in.) 

33.9 cm (13.3 in.) 

1.31 (:1) 
-1.6% 
0.0% 
Good 
Good 
10 resolution modes 
15.5 x 14.0 x 7.75 (pedestal) 

Amorphous silicon, thin -film transistor, active 
matrix LCD 
13.3 inch diagonal (viewable) 
14.25 pounds 
23.5 watts 

FEATURES 
Resolutions Supported: 640 x 480, 800 x 600, 832 x 624 (Macintosh), 1024 x 768 

Scanning: Non -interlaced 
Vertical Scan Range: Auto -synchronizing, 50-75 Hz 

Horizontal Scan Range: Auto -synchronizing, 30-61 kHz 
Video Input: 26 -pin MDR connector 
User Controls: Menu Display; Brightness, Contrast, Horizontal /Vertical position and 

size, Auto Adjustment, Image Lock, Color Temperature, Color Control, Image Size, 

Display Mode, Language (via on- screen menu); Audio Volume, Bass, Treble, 

Microphone on /off (via front -panel recessed buttons). 

Amplified stereo speakers (1 watt per channel, 4 ohms) 

Headphone jack 
External microphone jack 
Plug- and -Play compatible (VESA DDC /2B) 

Power Use: EPA Energy Star, NUTEK, TCO `95 and VESA -DPMS compliant 

Electromagnetic Emissions: MPR -II and TCO `92 compliant 
Certifications: FCC Class B, CSA, DHHS, TUV, UL, and others 

would with passive -scan LCDs. And, 

you have even more positioning flexibil- 
ity owing to the previously- mentioned 
ability to tilt the screen up and down. 

Display resolution checked out at 

Samsung's promised 1024 x 768 pix- 
els. The monitor also will display other 
PC video modes in their native resolu- 
tions (e.g., VGA 640 x 480) -or let 

you zoom them up to the full- screen 
1024 x 768. 

Brightness and contrast comple- 
ment the resolution. At 82.3 candelas/ 
square meter (cd /m2), the Syncmaster 
is about midrange for LCD monitors 
and quite adequate. Others APEL has 

tested range from 55 to 137 cd /m2. 

Contrast, at 94 %, means the monitor's 
factory -preset level resolves 15 of 16 

steps of the gray -scale test. Not to 

worry, though: Slightly adjusting the 

brightness yields perfect contrast. 
Color temperature for Samsung's 

three pre -set modes measured at a suf- 
ficient spread for the differences to be 

noticeable. Mode 1, which Samsung 
characterizes as "natural," weighs in at 

a pretty neutral 8020 degrees Kelvin, or 
°K, (that's noticeably less "warm" than 
the redder -toned Mode 2 (7450 K). 

Mode 3 is cooler, more to the blue side 

of the color spectrum. at 9350 'K (typi- 

cally a factory setting for many fixed - 
temperature CRT and LCD monitors). 
Mode 2 is closest to the NTSC standard 
for color temperature (6500 "K), so you 

might want to use it for viewing TV or 

DVD movies if your PC is equipped with 

these video sources. Since you can 
make further color variations in any of 

the color- temperature modes, essen- 
tially you can adjust the display how- 
ever it suits you -perhaps making 
Mode 2 warmer still and closer to the 
NTSC spec. 

Speaking of using a PC for viewing 
entertainment. APEL's two tests for 

streaking and latency indicate that the 

SyncMaster will perform well with mov- 
ing images. The first test looks at the 
edges on a black and white grid for any 
evidence of streaking. The second 
looks for latency, or image retention, 
on- screen. latency. in the form of "trail- 

ers" following moving images, would 
be a concern when viewing video or 
playing games. In our eyes -on evalua- 
tion using DVD movies and CD -ROM 
games, we found no problems. As for 

the SyncMaster's aspect ratio, the 
slight error from a perfect 1.33:1 (or, 

4:3) is negligible. 



CONCLUSION 
Although desktop LCDs are still 

expensive compared with CRTs, there 
are good reasons to want one. First, 
obviously, is the amount of desktop 
space that their shallower dimensions 
free up. Power consumption is another 
consideration, as is heat generation; 
LCDs run much more efficiently and 
cooler than CRTs. LCDs also do not 
emit radiation, although this is less a 
concern now that CRTs are more MPR- 
II compliant than they originally were. 

For all these generic reasons, and 
for its fine performance, unique fea- 
tures, and thoughtful ergonomics, 
Samsung's SyncMaster 320TFT is a 
compelling choice. Its on- screen menu 
is easy to use (and offers a choice of 
five languages), the LCD configures 
itself to a PC and video card virtually 
automatically, and the owner's manual 
is clearly written. All of these superla- 
tives are hard to come by elsewhere - 
certainly at this price, which might be 
lower still in the future. 

For more information on the Sam- 
sung SyncMaster 320TFT, contact 
Samsung Electronics America, 105 
Challenger Road, Ridgefield Park, NJ 
07660; Tel. 201 -229 -4000; Web: www. 
sosimple.com; or circle 100 on Free 
Information Card. 

ANTIQUE RADIO CLASSIFIE: 
Free Sample! 

Antique Radio's 
Largest Circulation Monthly. 
Articles, Ads & Classifieds. 

6 -Month Trial: $19.95. 1 -Yr: $39.49 ($57.95 -1st Class). 
A.R.C., P.O. Box 802 -L22, Carlisle, MA 01741 

Phone:(978) 371 -0512 VISA/MC Fax:(978) 371 -7129 

".So then I blew open the vault, not a sound, then 

in come the cops and l reali:ed the batteries on 

my hearing aide were dead." 

ELECTRONICS CD ROMs 
The most effective way of 
learning Digital Electronics 

Digital Electronics builds on the knowledge of logic gates covered in 
Electronic Circuits and Components, and takes users through the subject of 
digital electronics up to the operation and architecture of microprocessors. 

The included virtual laboratories allow users to operate many circuits on screen. 

Digital Fundamentals 
Starting from the very basic principles of logic gate operation, Digital Eloectronics guides 
users through Boolean algebra, combinational and sequential logic to complex digital systems 
suc as A/Ds and DACs, memories and microproceeors. Virtual Laboratories and worked 
examples help to build students' confidence and promote understanding. 

Combinational Sequential Logic 
Multiple gate circuits, equivalent logic functions, and specialised logic functionssuch as major- 
ity vote, parity checker, scrambler, half and full adders. Includes fully interactive virtual 
Laboratories for all circuits. 

Sequential Logic, Digital Systems, and a Gallery of commonly used IC schematics are also 
included! 

Virtual Laboratories Worked Examples Full Audio Commentary 

See and Test a demo version at http : / /www.MatrixMultimedia.co.uk 

r 
Claggk Inc., PO Box 4099 
Farmingdale, NY 11735 -0792 
e -mail: claggk@poptronix.com 

Name 

Address 

City State 

Phone 

Zip 

Enclosed is $75 for each student version of Digital Electronics on a single 
CD ROM, shipping included inside the U.S. Shipping costs to Canada an 
additional $3.00. Overseas orders please contact CLAGGK, Inc. for shipping 
costs. 
I am ordering (....) copies at $75 each. NY State residents must include sales 
tax. 

I have enclosed my check for $ 

Please charge my credit card for $ 

Visa [ I MasterCard [ I Discover Expiration Daté I 
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MulTiMEdiA WATCh 
Graphics and Dolls, 
Hardware and Software 

This month I though I'd start off 
with a complaint about the soft- 

ware industry in general, in hopes that 
the right people might read this and do 

something about the problem. My com- 
plaint concerns the resolution and color 
depth required by various games. 

Most readers probably know what 
computer screen resolution is all about. 
In a nutshell, the picture you see is 

composed of tiny dots, or pixels, with 
the basic PC resolution stuck at 640 x 
480 -that's 640 pixels horizontally by 
480 pixels vertically. To fit more infor- 
mation on a monitor, the pixels are 
reduced in size. Resolutions of 800 x 
600, 1024 x 768, and higher are quite 
common today. 

Next you add color to the pixels -the 
more bits used to represent color, the 

more colors can be shown. Color depth 
generally starts at 8 bits, which allows 
up to 256 (or 28) colors. But true -color 
images viewed in only 256 colors can 
look a bit strange. That's why even the 

lowliest of graphics cards today can 

show a lot more than 256 colors. High 

color, or 16 -bits, gives you about 65 

thousand (or 216) colors, which is good 
enough for most purposes. True color 
supports about 16 million colors (24 

bits). 
Getting a computer to display higher 

resolutions and color depths is easy 
and not even expensive anymore. But 
because lots of PCs out there still might 
have trouble or even not be able to run 

rn at high resolution, software developers 
°' write code that will run on the most 

basic PCs, within reason. For example, 

á most decent software requires at least 

a Pentium 100 or so. Lots of games still 

run in 640 x 480 resolution and in only 
256 colors, while some games insist on 

r, high color. 

EL; Now getting back to my problem. 
(v Believe it or not, my 3 -1/2- year -old son 

ó spends more time now on my comput- 
es er than I do. Without being able to read, 

he knows how to hunt for certain icons 

18 and gets his games to work. He can 

Microsoft's ActiMates Barney doll is an inter- 

active plush my that mores his arms mid head. 

talks, and plays games. He also contains a 

receiver that works in conjunction with PC and 

Ti accessory pucks that cons' with special 

transmitters. 

turn on the computer, put in a disc, and 
usually start a game up-but not if the 
game requires a 256 -color display. 
That requires me to go into my display 
settings and turn down the color depth. 
I don't bother to turn down the resolu- 
tion to 640 x 480, even though most 
games then only play in a small cen- 
tered window on my 1024 x 768 dis- 
play. Reducing the resolution always 
screws up the positioning of my icons. 

The way my son (and probably most 
other children) plays with software, he 

can go through three different games all 

in the time that I'm getting ready for 

work. If he sees a new disc he has to run 
it. Even though reboots are no longer 
required, it can be a real nuisance to 

have to run and set the color depth 
every time my son swaps games. Now 
here's my pitch -good software will run 

in any resolution, though it usually 
warns that there could be trouble. Not 

surprisingly, Microsoft has gone even 
further, with some children's games 
automatically setting the required reso- 
lution when started, and then setting 
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everything back to normal when the 
game ends. The games play with nice 
full- screen displays, and my icons are 
positioned properly afterward. 

Every software developer should 
take a good look at how Microsoft and 
various other software vendors have 
gotten around this graphics problem. 
Any children's software that children 
can't get to run is really just a nuisance 
to parents. It makes no sense to me that 
a computer can't be made to change its 

own resolution. Why should it need help 
from me? Windows games should have 
the computer set what is necessary, 
press OK a few times, and get back to 

me when the game is ready to start! 

INTERACTIVE DOLLS 
My children and I have been playing 

with some pretty incredible dolls. I'm 

talking about Microsoft's ActiMates line 
of plush toys, in particular Barney and 
Arthur, those famous characters from 
children's television. I had heard about 
these dolls but never played with them 
until I received a couple of samples. 

Barney is a plush toy that accepts six 
AA batteries and contains motors and 
circuitry that make the doll move his 

arms and head, talk, and play games 
with children. Not only can Barney make 
noise, but also he can hear as well, so 
he can interact with kids. In addition, his 

eyes are light sensitive, so covering 
them makes him ask who turned out the 
lights, say peek -a -boo, and so on. His 
hands and feet contain squeeze switch- 
es. Barney also contains a receiver that 
works in conjunction with PC and TV 
accessory packs that come with special 
transmitters. 

Arthur is similar to Barney in the way 
he moves and talks, but his eyes are not 

light sensitive. Instead, he wears a 

watch that is set interactively by squeez- 
ing his hands and feet. You actually set 
the time, date, and an important birth- 
day for Arthur to remember. If you 
squeeze Arthur's watch, he tells you the 
time and date. He can also play timing 



games with kids since he has a working 
watch. He does a lot more than just tell 
time, though. 

These ActiMates dolls are amazing, 
and I don't think my family has even 
heard everything that they can say just 
yet -their vocabulary is so extensive. 
Not only that, but they are unbelievably 
tough as well, standing up to having 
kids tumble all over them. They sell for 
about $109. 

The PC Pack accessory allows 
ActiMates characters to work with a PC, 
with the ActiMates character working as 
a learning guide coaching a child with 
the PC. The PC Pack comes with a 

transmitter that plugs into a PC game 
port. A software demo CD contains 
samples of Arthur and Barney software 
titles that can be used as stand -alone 
games or with the ActiMates dolls. 
Arthur's vocabulary increases to more 
than 10,000 words when you add the 
PC Pack. The ActiMates PC Pack costs 
$54.95. One software title that works 
with Barney and the PC Pack is Fun on 
the Farm with Barney. My son loves this 
fun game, with or without the Barney 
doll's interactions. This title costs $34.95. 

The TV Pack is an accessory that 
lets ActiMates characters work with 
compatible videotapes and daily TV 
shows. The TV Pack comes with a 

transmitter that plugs into the video -out 
jack on a VCR. An introductory tape pro- 
vides instructions and examples of how 
the TV Pack operates. The dolls can 
then interact with special videos and TV 
shows. The same TV Pack works with 
all ActiMates characters. It has an esti- 
mated retail price of $64.95. Kids watch 
the tape for clues to pieces that form 
surprise puzzles. Kids seem to like 
watching this tape, especially when the 
ActiMates Barney doll joins in the fun. 

NEW HARDWARE 
I've got another new portable CD- 

ROM drive for notebook computers this 
month. This one's a 10x from Teac 
America. The PortaCD 10x has a Type 
II PCMCIA, or PC Card interface, so it 

really does deliver 10x performance. 
Portable CD -ROM drives are useful for 
notebook computers that have PC Card 
slots but lack a factory CD -ROM option. 
They are also useful for notebooks that 
can use only the CD -ROM drive or flop- 
py drive at once. You leave the floppy 
drive in the notebook and connect the 
CD -ROM drive to the card slot and then 
use both drives concurrently. 

Teac's PortaCD IOX is a IOx portable CD-ROM 
chive with a Type ll PCMCIA interface. 

Addonics Technologies' PocketSuperDisk is an 

LS -120 .Superl)isk drive that connects to note - 

hook computers thraugh the PCMCIA slot. It can 

access data on 120 megabyte LS-120 disks as 

((Sell as regular floppy disks. 

Whether you're installing software, 
running a CD -ROM title, or simply play- 
ing an audio CD, a CD -ROM drive is a 

must -have on the road. The PortaCD 
10x has a 1500 -kilobyte -per- second 
data -transfer -rate and a 200- millisec- 
ond- average- access time, which helps 
free up notebook processing power. 
The plug- and -play drive receives power 
through the PC Card or through a 

removable AC adapter. It does not have 
a clam shell design like other portables, 
but rather a disc tray that extends out- 
ward. The drive has a headphone jack, 
volume control, and a line- output jack. It 

measures 5.92 inches wide by 1.6 inch- 
es high by 6 inches deep and weighs 
only 1.23 pounds. The Teac PortaCD 
10x drive costs $199. 

Another useful drive for people on the 
go is Addonics Technologies' Pocket - 
SuperDisk-an LS -120 SuperDisk drive 
that connects to notebook computers 
through the PCMCIA slot. These drives 
can access data on 120 -megabyte LS- 
120 disks, which look like regular floppy 
disks. The drive can also read and write 
to 720 -kB and 1.44 -MB floppy disks. 
You won't have to travel with an external 
floppy drive with the PocketSuperDisk 
in hand. The PocketSuperDisk has a 

maximum data transfer rate of 1.4- 
megabytes -per- second and access 
time of 29 milliseconds. Power comes 
from the PCMCIA connection, or an 
included keyboard power cord, or even 

an optional AC adapter. The Pocket - 
SuperDisk drive measures 6.9 inches 
deep by 4.9 inches wide by 0.9 inch- 
es high and weighs 13 ounces. It 

costs $111. 
I've got a couple of new peripherals 

from ACS Innovations. The COMPRO 
Rea13D 128 PCI sound card provides 
3 -D audio from only two speakers. 
Games that use Microsoft DirectSound 
are accelerated for improved playback 
quality and reduced load on the host 
CPU. The card provides emulation for 
Soundblaster and Soundblaster Pro 
with OPL3 FM synthesis for games that 
need it. It's also bundled with Yamaha 
wavetable synthesis. This sound card 
costs only $39.99. 

The COMPRO PS39 is a digital 
video camera that captures motion 
video at up to 40- frames -per- second 
(fps) and still images at 1280 x 960 
pixels in true color. It takes advantage 
of the Enhanced Printer Port (EPP) so 
you don't have to open or install a card 
in your PC. The camera works in Win- 
dows 3.1x, Windows 95, or Windows 
NT and comes with TWAIN drivers for 
third -party software. Also included are 
SnapShot! i mage-capturing software 
and Microsoft NetMeeting 2.0 video - 
conferencing software. You have to 
shell out $129 for this one. 

I've got similar peripherals from 
AOpen America, the component manu- 
facturer of the Acer Group. The ÁW300 
is a sound card based on the ESS 
Maestro -2 PCI audio processor. The 
card has 64 -voice wavetable synthesis 
and an internal modem connector; it 

offers Soundblaster Pro, Windows 
Sound System, and full DOS compati- 
bility. It also supports DirectSound and 
DirectSound 3 -D, AC3 speaker virtual - 
ization, and downloadable samples. 
This costs less than $40. 

AOpen's CD -940E CD -ROM drive 
can reach maximum speeds of 40x! 
The CD -940E has an approximate 90- 
millisecond access time. Its interface is 

designed for Ultra DMA 33 support, 
which improves CPU efficiency. The 
drive includes advanced anti -shock pro- 
tection, and music is read at 8x speed 
and stored into a data buffer. If the drive 
is jarred, CD -audio continues to play. 
This drive costs about $80. 

AOpen's VC324 Lite offers video and 
audio conferencing over the Internet. It 

provides real -time video capture with a 
Phillips Color CCD camera and PCI 
capture card. Full -color video capture up 19 
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to 60 frames per second is possible. 
Software is included for video e -mail, 
telephony, motion or still -frame video 
capture, and video conferencing. This is 

also around $140. 

NEW SOFTWARE 
Like all kids with access to cable 

television, my kids love Blues Clues on 
Nickelodeon, an animated show fea- 
turing a blue- spotted dog named Blue 
and a live actor character named 
Steve. Blue, and young viewers, help 
Steve find clues to solve basic riddles. 
Humongous Entertainment has hit the 

high note with the release of two new 
Blues Clues CD -ROM games. The 
games look very much like the TV 

show, but they let kids interact and 
really look for clues. 

Blue's Birthday Adventure lets kids 

take part in a birthday party. This 2 -CD 
set has kids helping Blue figure out what 

Addonics Technologies 
48434 Milmont Drive 
Fremont, CA 94538 
800- 787 -8580 
www.addonics.com 
CIRCLE 60 ON FREE 
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ACS Innovations, Inc. 
3171 Jay Street 
Santa Clara, CA 95054 
408 -566 -0900 
www.acscompro.com 
CIRCLE 61 ON FREE 
INFORMATION CARD 

AOpen America, Inc. 
1911 Lundy Ave. 

San Jose, CA 95131 
800- 733 -2237 
www.aopenusa.corn 
CIRCLE 62 ON FREE 
INFORMATION CARD 

Cavedog Entertainment 
3855 Monte Villa Parkway 
Bothell, WA 98021 
888 -477 -9369 
www.cavedog.com 
CIRCLE 63 ON FREE 
INFORMATION CARD 

Grolier Interactive, Inc. 
90 Sherman Turnpike 
Danbury, CT 06816 
203- 797 -3530 
www.grolier. corn 
CIRCLE 64 ON FREE 
INFORMATION CARD 

Humongous Entertainment's Blues ABC Time 

Activities help preschooler's skills by identify- 

ing familiar household objects. 

to give her guests, what to eat at the 

party, what to do at the party, and what 
games to play. Help Steve, Tickety, 
Slippery, and all of Blue's friends pre- 
pare for Blue's birthday party. Blue's 
Birthday Adventure costs $29.99 and 
features hours of entertainment. Blue's 
ABC Time Activities helps preschoolers 
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strengthen pre- reading skills by explor- 
ing letters, sounds, and words with help 
from Blue and Steve. The difficulty level 

automatically adjusts to kids' abilities. 
Games in Blue's ABC Time Activities 
include Safari Snapshots and Snack 
Time with Mr. Salt and Mrs. Pepper. 
Blue's ABC Time Activities costs $19.99. 

Stone's Throw for Windows 95/98/NT 
from Latticework Software features 
three challenging dice games with 3 -D 
graphics, realistic sound effects, and 
music. You can play against three lev- 
els of computer opponent or against a 

friend. Games include Shut the Box, 
Poker Dice, and 10,000. This $14.95 
set of games can be purchased and 
downloaded over the Internet to save 
shipping and handling costs. 

Cavedog Entertainment's Total 
Annihilation: Battle Tactics is an expan- 
sion pack for the Total Annihilation 
game featuring 100 new missions, six 

new maps, and four bonus battle units. 
The new smaller, quicker battles are 
satisfying without requiring three hours 
to complete. Combined with both the 
original Total Annihilation game and the 
first expansion pack, Total Annihilation: 
The Core Contingency, the set provides 
more than 245 3 -D battle units, 175 
missions, over 90 maps, and 12 3 -D 
worlds. The Battle Tactics CD -ROM ex- 
pansion pack costs $19.99. 

Grolier Interactive's 1999 Grolier 
Multimedia Encyclopedia Deluxe 2 -CD 
edition is a great value for $59.99. It's 

packed with reference information, 15 

hours of sound, 21,000 Internet links, 
more than 15,000 images, 1200 maps, 
400 photographs, and a whole lot more. 
Information is contained in 36,000 arti- 
cles. New for 1999 are one hundred 
360- degree panoramas that show 
wrap- around images of famous loca- 
tions such as the Roman Coliseum, 
Stonehenge, and the Grand Canyon. 

I have two new titles from Rand 
McNally Software: TripMaker Deluxe 
1999 Edition and StreetFinder Deluxe 
1999 Edition. TripMaker Deluxe helps 
you plan trips, print maps and direc- 
tions, and more. The disc includes 
Weekend Getaways, which are pre - 
planned weekend adventures. Included 
are ratings of restaurants and lodging. 
StreetFinder Deluxe helps pinpoint 
addresses and locations on detailed 
street maps. It includes a trip organizer 
that tracks expenses. These discs cost 
$49.95 each for the deluxe edition, and 
$29.95 for the basic versions. 
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Divisive Divx 

Heaven forbid a new technology 
ever should be introduced without for- 
mat wars. A little more than a year ago, 
DVD-an elegant digital video delivery 
system that's PC- compatible -made 
its debut. Within minutes (it seemed), 
another consumer - electronic faction 
was heralding the coming of Divx, a 
feature that would be available on 
some, but not all, DVD players, which 
meant that not every DVD could be 
played on every DVD player. 

The Divx feature enables "pay - 
per -view" DVD watching. Instead of 
buying a disc outright, in effect, you 
rent it (for $4.50) for a 48 -hour peri- 
od-48 hours from the time the disc 
is loaded into the DVD player, that is. 
There are a few major advantages 
over renting a videotape. First, of 
course, DVD video and audio quality 
far surpasses that of VHS. Second, 
there's no need to go out and return 
the disc when the rental time is up, 
and no late fees to pay. Instead, the 

player enforces the time 
limit, and the disc will 
no longer play when the 
time is up- unless you 
opt to renew it. And that 
brings us to the third 
advantage: If you really 
like a movie that you've 
rented, you can pay an 
additional charge to con- 
vert it to a "Divx Silver" 
disc, for unlimited play, 
which is pretty much the same thing 
as buying it outright, except that you 
can watch it free only on one 
machine or other Divx DVD players 
on your account. If you like it, but not 
enough to own it, you can keep the 
disc in your collection and "reacti- 
vate" it for another 48 hours when 
you want to see it again. 

The big drawback to Divx, at least 
in our eyes, is that it divides the DVD 
market into "haves" and "have-nots"- 
and that important marketing group of 
early adapters falls into the have -not 
category. Divx- equipped decks can play 

Divx -encoded and stan- 
dard DVD discs, while 
standard DVD decks can- 
not play back Divx discs. 

Among the first wave 
of Divx -equipped DVD 
players is the RCA 
RC5230Z ($599) from 
Thomson Consumer Elec- 
tronics (10330 North 
Meridian Street, Indian- 
apolis, IN 46290 -1024; 
Tel. 317- 587 -4450; Web: 
www.rca.com). Besides 
Divx playback, it offers 
the usual DVD features, 
including excellent video 
quality, the ability to play 
Dolby Digital sound- 
tracks, (although a 5.1- 
channel amplifier and six 
speakers are required to 
get the full effect), and 
quick access to specific 
scenes. 

Desktop Camcorder 
Have you discovered video mail yet? 

You can attach a video file to your out- 
going e-mail-and the Zoom /Video 
Cam ($129) from Zoom Telephonics, 
Inc. (207 South Street, Boston, MA 
02111; Tel. 800 -631 -3116; Web: 
www.zoomtel.com) makes it easy to do 
so. The Zoom /Video Cam Model 1575 
is a full -motion, full-color video cam- 
era for Windows 95 computers. It 
comes packaged with a Zoom /Video 
capture card, Windows 95 drivers, 
video application software, and a 
microphone. The camera plugs into the 
capture card, which installs in any 16- 
bit ISA slot. 

An advanced CMOS CCD array 
provides high- resolution, color, live - 
action video, or point- and -click still - 
image capture. Real -time video can be 
used for videoconferencing.. home 
security, quality control, and remote 
problem - solving. Image capture can 
be used for desktop publishing, graph- 
ic design, Web site development, and 
to enhance manufacturing and engi- 
neering documentation. Of course, 
you might just want to e-mail a still 
shot of your kids to their faraway 
grandparents. With the right sound 
card, you can include audio as well as 
moving images of the little darlings. 
The frame rate is software -selectable 
for up to 15 frames per second 

The compact unit can sit right on 
top of your computer monitor or desk, 
and it's compatible with a standard 
tripod mount. The Zoom /Video Cam 
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focuses from two 
inches to infinity 
and features a 
50° wide -angle 
field of view that 
allows you to 
capture an entire 
room. It features 
an f1.9 multi-ele- 
ment, anti-reflec- 
tion - coated lens. 
The camera auto- 
matically adjusts 
for exposure, gain, 
black -level calibration, and 
fluorescent -light flicker. 

BOOM /VIDEO CAM 

Writable Rex 

When last we wrote about Franklin 
Electronic Publishers' (One Franklin 
Plaza, Burlington, NJ 08016 -4907; 
Tel: 888 -REX -6400; Web: www. 
franklin.com /rex) REX PC -card orga- 
nizer, its main claim to fame (besides 
its diminutive proportions) was that 
users were not required to input data 
on some impossibly tiny keypad. 
Instead, the entire credit -card -sized 
organizer could be plugged right into 
a PC -card slot in a laptop, or into a 
special docking station, and informa- 
tion that had been comfortably input 
on a computer could be downloaded 
to the tiny personal organizer. 
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not available - 
but who don't 
want to give up 
the benefits of 
the PCMCIA (PC 
card) form factor. 
The new 1.4- 
ounce REX PRO 
($299.95) allows 
those "road war- 
riors" to use the 
Starfish SuperKey 
Light Data Entry 
System to enter, 

edit, or view appointments, 
contact information, to -do 
lists, anc memos. SuperKey 
Light Data Entry lets users 

input data using context- sensi- 
tive menus, intelligent QuickLists, and 
an intuitive user interface. You can't 
use the REX PRO to pen the next War 
and Peace, but you can easily input 
new contact information when 
you're on the road. 

REX PRO can hold up to 
about 6000 records in its 
512K RAM. The PC- 
card organizer also 
includes Starfish True - 
Sync Plus software for 
direct two -way syn- 
chronization with Microsoft Outlook 
97/98 and Microsoft Schedule +, 
Symantec ACT!, Lotus Organizer, and 
Sidekick 98. A home clock and world 
clock, both with alarms, allow users 
to switch appointments to their local 
timé zone. 

The slim -line accessory lets you 
plug in up to six devices and leave 
them all switched on, and then use the 
master power switch to turn off four 
outlets. The other two remain perma- 
nently on. You can also route a satel- 
lite or pay -per -view phone line and 
two pairs of coax lines through the 
power center. 

The Power Center also provides 
surge protection for power, phone 
line, and coaxial surge circuits to 
help prevent damage to A/V equip- 
ment from sudden increases in elec- 
trical power inside or outside your 
home. It absorbs spikes and surges, 
including those that occur when air - 
conditioners or refrigerators kick on. 
Finally, it is said to improve the per- 
formance of connected equipment by 
filtering electromagnetic and RF 

interference. 

Home - Theater 
Insurance 

If you've shelled out big bucks for 
your home -theater gear, you might 
want to think about getting a little 
protection for it. The Optimus Home - 
Theater Power Center ($99.99) from 
RadioShack (100 Throckmorton Street, 
Suite 700, Fort Worth, TX 76102; 
Tel. 800 -THE - SHACK) provides cen- 
tralized power distribution and power 
protection for home -theater and DSS 

systems. The device includes a limited 
warranty (of up to $10,000) against 
damage to properly connected equip- 
ment during the warranty period. 

Long - Playing CD Jogger 

Music makes exercise easier -it 
provides a beat and relieves some of 
the boredom. But exercise can take a 
toll on music. The bumps and bounces 
inherent in jogging, roller- blading, or 
cycling can cause portable CD players 
to mistrack or skip. 

The SL- SW505J ShockWave CD 
Jogger ($179.95) from Panasonic (One 
Panasonic Way, Secaucus, NJ 07094; 
Tel. 800 -211 -PANA; Web: www.pana 
sonic.com) has a 40- second memory 
buffer and the company's exclusive 
anti -shock memory system to handle 
that problem. The included neoprene 
ShockWave carrying case further 
cushions the player from shocks, and it 
is water -resistant. 

Using the ASM II system, the CD 
player spins discs faster than normal, 
and a buffer stores the extra audio 



data. When a tracking error occurs, 
the system plays the music from the 
buffer until correct tracking resumes. 
Horizontal shocks, which can cause 
the disc to momentarily spin either 
slower or faster, are also corrected by 
the ASM II's chip set. 

Planning to run a marathon? The 
SL- SW505J can keep pace. Its Power 
Star power system allows it to play for 
up to 20 hours on two AA batteries. 

The Sounds of Music ... 
Games ... Software 

Remember the days when television 
sets were stand -alone components? 
Back before the networks and cable 
stations began broadcasting surround - 
sound programming, and the manu- 
facturers began touting home -theater? 
If so, then you certainly remember the 
not -so- distant past when PCs were, for 
the most part, silent. Sure, they'd emit 
the odd beep now and again. That was 
before manufacturers began touting 
multimedia, and programmers began 
adding sound to just about every piece 
of software out there. 

Nowhere does sound come so fully 
into play as in the gaming world. To- 
day's PC games rely almost as much 
on their soundtracks as on their visu- 
als to draw players into the action. 
And the speakers that come packaged 
with most multimedia computers do 
about as much justice to those sound- 
tracks as do built -in TV speakers for 
DVD soundtracks. 

It has become commonplace to set 
up a surround -sound speaker system 
to fully experience movies at home. 
That trend is now moving toward 
PCs as well, with several companies 
offering speaker systems specifically 
designed to maximize the sounds 

generated by multime- 
dia computers. 

Some members of the 
gaming industry believe 
that their products are 
the driving force behind 
that trend. Research 
conducted by InterAct 
Multimedia Products, for 
instance, has found that 

"75% of the people who buy comput- 
er speakers that cost over $60 at retail 
are hardcore garners" who want to 
hear earth - shattering explosions and 
ear -splitting screams, and who want 
to "feel" the car crashes and punches 
as well as see them. 

InterAct Accessories' (10999 
McCormick Road, Hunt Valley, MD 
21031; Tel. 410 -785 -5661) Advent 
Powered Partners Model AV390PL 
($200) is a three -piece system de- 
signed to deliver all that, and more. 
The system, which was designed by 
speaker designer Cary Christie, best 
known as the creator of the respected 
Infinity line of speakers, handles 
music CDs as well as CD -ROM games 
with equal grace. 

Each of the two putty- colored, 
wedge - shaped, satellite speakers fea- 
tures a full- range, three -inch neo- 
dymium driver and a one -inch poly - 
carbonate tweeter. They're magneti- 
cally shielded, so they can be placed 
on either side of the monitor without 
risk of interference or distortion. The 
stand -alone subwoofer is the third 
piece of the system. It contains a 
built -in 40 -watt amplifier for itself. 
It's designed to be wall mounted 
(with rear -panel keyhole slots pro- 
vided for so doing) next to or below a 
desk, or it can just sit on the floor or 
desktop either vertically 
or horizontally. 

The subwoofer also 
contains the system's 
power supply, and the 
system's power switch is 
found on its front panel. 
There's no need to strain 
your back reaching under 
the desk every time you 
begin working on a 
sound -free application, 
however, because the 
Advent Powered Partners' 
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system automatically powers down 
when no audio signal is detected and 
turns itself back on again when it 
detects a signal. 

Connection is simple using the sup- 
plied cables. The AC power cord plugs 
into the subwoofer's front panel. So 
does the "Dual Power/ Audio Cable," 
which delivers DC power to the satel- 
lites to power their 15 -watt amplifier 
(built into the right satellite) and also 
accepts the left- and right- channel 
audio from the satellites. It has two 
plugs at each end, a larger barrel plug, 
and a stereo mini -plug. The comput- 
er's stereo output is fed to the right 
satellite. (A second stereo input on the 
speaker allows you to connect the sys- 
tem to a second audio source, although 
a second stereo cord is not provided.) 
The left satellite is connected directly to 
the right one. 

When setting up the Powered 
Partners' system for the first time, you 
must set the bass gain control to your 
preferred level using the gain control 
found on the bass module and the 
master volume control, which is found 
on the right satellite. Once the gain is 
set, you shouldn't have to play with it 
again; the system provides other ways 
of adjusting the sonic characteristics. 

The AV390PL has three Digital 
Signal Ftocessing (DSP) sound modes. 
"Line Straight" is simply unprocessed 
stereo audio. "Enhanced Stereo" pro- 
vides dimensional texture, an ambient 
"feel" to the sound. It's recommended 
for use with games and can also be 
used with other multimedia software 
and even CDs. Dolby Virtual Surround 
creates "virtual" center and rear 
channel in an effort to replicate (with 
just two speakers) the movement from 
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sound field to sound field for which 
Dolby Surround is known. All three 
are selected using the DSP button on 
the front of the right satellite. 

Finally, the Advent Powered Partners 
feature Gaming Contour Control -an 
adjustable, variable crossover for bass 
frequencies. Because PC games rarely 
require audio reproduction lower 
than 150 Hz (unlike music selections, 
which demand lows down to 40 Hz 
or lower), the subwoofer isn't really 
needed for most games. The power it 

draws can best be used elsewhere - 
and the Gaming Contour Control redi- 
rects it to 150 Hz and above, allowing 
the satellites to boom out dynamic 
sound effects to be heard as the pro- 
ducers intended them to sound. When 
you're ready to listen to a music CD, 

simply readjust the control. This con- 
venient desktop bass control is what 
really keeps you from ever having to 
crawl down to adjust the subwoofer 
gain again. 

Another convenient feature on the 
speaker's front panel is a mute control. 
A press of the main volume control 
mutes the system. A second press re- 
leases the button, and the sound 
resumes at the same volume level as 
before. That feature comes in handy in 
home - office situations (particularly 
when a business call interrupts a noisy 
game -playing session). 

But you won't want to mute these 
speakers unless you really have to 
(another option is to plug in head- 
phones to the headphone jack found 
on the right satellite). Whether you're 
playing an action game, listening to 
rock- and -roll, jazz, or opera on CD, 

watching a DVD movie, or surfing In- 
ternet radio sites, the Advent Powered 

rn Partners will reproduce the sounds 
clearly and faithfully. The Gaming 

ro Contour Control allows you to fully 

a experience gaming soundtracks, with - 
uT out sacrificing stereo audio when lis- 

tening to CDs -and without any of 
that boominess that's usually generated 

t by PC speakers designed specifically for 
gain playing, making them poor can - 
didates for straight stereo listening. The . Advent Power Partners AV390PL, on 

a- the other hand, performs excellently 
whether the audio source is a game, a 

24 movie, or a CD. 

PC Silence 

When we pick up our son at the sit- 
ter's house, we walk into a cacophony 
of sound. Granted, much of it is gener- 
ated by a horde of youngsters, running 
and shouting, playing and fighting, as 
kids tend to do. Underlying the kiddie 
racket, however, is a digital score ema- 
nating from the computer, which 
occupies a place of honor at the far end 
of the living /dining room. Late after- 
noon is PC time for the sitter's 12 -year- 
old, who listens to CDs, plays games, 
checks his voice mail, and maybe even 
does some of his homework. 

There's no question that computers 
have become sound machines. They 
all come equipped with built -in 
speakers, most of which can't 
do justice to the sound tracks 
of today's games, the music 
"broadcast" on Internet 
radio, or the CDs -and 
even DVDs -that can be 
played on any multimedia 
PC's CD -ROM drive. One 
way to get superior audio 
quality from your PC is to 
add an external 
speaker system, 
like the Advent 
Powered Part- 
ners reviewed 
elsewhere in this 
issue of Gizmo. But 
an additional -or, perhaps, better - 
choice in many homes just might be a 
wireless headphone system, such as 
the UnWired Multimedia Headphone 
System Model IR1000 ($59.95) from 
Laral Group (500 Eastern Parkway, 
Farmingdale, NY 11735; Tel. 516- 
293- 6900). 

How do you decide which way to 
go? Ask yourself this question: Where 
does your family keep its computer(s)? 

We've asked around, and often 
have found the answer- particularly 
in families that include preteens and 
teens -to be in some centrally located, 
heavily used room. Kitchens are be- 
coming popular spots for PCs, as are 
family rooms. There are a few com- 
mon reasons for choosing such "pub- 
lic" locations. First, not many families 
can afford one computer per kid, and 
neutral territory provides fair access 

for everyone. Second, PCs are home- 
work and project tools, and parents 
who supervise homework are better 
able to do so if the PC is placed at the 
equivalent of the kitchen table. Third, 
parents of Internet -connected kids feel 
more comfortable if they can monitor 
on -line activities. 

But centrally located computers can 
cause some conflicts. What if Mom 
likes listening to NPR's "All Things 
Considered" while she cooks dinner- 
but that just happens to be the time 
her son gets home from soccer prac- 
tice and needs to immediately check 
his PC voice mail on the kitchen PC? 
What if he'd prefer that the audio 
message from his girlfriend is not 

heard by the whole family? 
What if one child wants 
to play a multimedia 
game, while the others 
want to watch TV, or 
the soundtrack from 
one child's PC research 
material is distracting 
the other kids who are 
trying to do their home- 

work with plain old 
pencil and paper? 

The IR1000 sys- 
tem can solve all of 

those dilemmas. The 
system consists of an 

infrared transmitter and 
wireless headphones /IR receiver. In- 
stallation is a no- brainer: The in- 
cluded mini- stereo plug is used to 
connect the transmitter to the PC's 
sound card, and the power supply 
plugs into a wall outlet. 

The transmitter is a sleek, rounded, 
computer -beige unit that bears a 
slight resemblance to a computer 
mouse. It's intended to sit atop the PC 

monitor or CPU, with its deep -red- 
plastic- covered IR transmitter facing 
forward. It contains four high -power 
IR LEDs, providing a range of up to 25 
feet. A power switch is found on the 
back panel. The headphones feature a 
white -plastic, adjustable headband, 
and padded, over -the -ear speakers. 
Twin IR sensors are located on the 
earpieces. The volume control and 
on /off switch are found on the right 
earpiece. Two "AAA" batteries, which 
aren't included, fit in the battery com- 



partment in the left earpiece. 
IR technology offers one major 

advantage over RF (Radio Frequency): 
It isn't subject to interference, static, 
or hissing that can be caused by other 
electronics, including cordless phones 
and even the computer itself. Infrared 
is a line -of- sight system however; it 
won't transmit through walls. The 
IR 1000 has a mute circuit that cuts off 
all sound cleanly when you move out 
of range, so you won't hear the signal 
break up. 

Of course, if you're using the 
headphone system for its intended 
purpose, you won't be moving out of 
range during actual use -you'll be 
sitting in front of your computer 
monitor, working, playing, or both. 
And the output of the IR transmitter is 
strong enough that you don't have to 
be able to literally see it -it will 
bounce off walls with enough power 
to reach the headphones. 

Although the headphones are 
comfortable, you know that they are 
there. They're not so comfortable that 
you'll forget you're wearing them. We 
always remembered to remove them 
when taking a break. (On the other 
hand, the thing we find most uncom- 
fortable about most headphones is 
the wire that tethers us to the 
equipment.) 

The headphone's frequency re- 
sponse is rated at 35- 18,000 Hz. Its 
signal -to -noise ratio is rated as 60 
dB-we were able to hear a slight 
hiss during the quietest passages of 
some musical selections. Because the 
headphones are intended for use 
with a multimedia PC, the transmit- 
ter has a mini (1/8-inch) stereo plug; 
no adapter is provided for use with 
stereo systems with 1/4-inch phono 
jacks. However, with the addition of 
such an adapter, we found that the 
IR1000 performed equally well 
when receiving IR signals from our 
stereo. 

The headphones don't create the 
three -dimensional soundstage of the 
Advent Powered Partners; nor are they 
as sonically true. But, if not perfect, the 
sound they produce is perfectly listen - 
able -and certainly much improved by 
not having to compete with "Turn that 
thing down!" 

Master of Its Domain 
We're old enough to remember the 

days when our TV and our stereo were 
separate entities. They didn't even 
reside in the same room. What's more, 
when we wanted to change the chan- 
nel or our music source, we had to 
stand up, walk across the room, and 
press a button or flip over an LP. 

Boy, how things have changed! Our 
TV is now flanked by a center -channel 
and two front- surround speakers. On 
nearby shelves sit two VCRs (for tape 
dubbing), a laserdisc player, a DVD 
player, and two satellite receivers. 
(Remember, we do this for a 
living!) The central controller/ 
amplifier for a whole -house 
audio system is located an the 
same cabinet, along With a 
receiver and a CD player. 

As you might imagine, 
the rest of our living room 
resembles a breeding 
ground for remote controls. 
They are everywhere - 
but try to find the one you 
need at any given time, 
and it's missing. And 
playing a DVD requires 
the use of three sepa- 
rate remotes, for TV, 
sound system, and DVD 
player. What makes 
matters even worse is 
that, because of our 
job, we have a con- 
stantly changing 
assortment of gear 
and remotes. 

We have never 
been able to find a 
universal remote 
that could handle 
everything in our 
entertainment center. 
So when we heard about the Home 
Theater Master SL -9000 prepro- 
grammed /learning remote from 
Universal Remote Control (271 North 
Avenue, New Rochelle, NY 10801; Tel. 
914- 235 -2610; Web: www.universal- 
remote.com), we were understand- 
ably skeptical. And $139.95 seemed a 
high price to pay simply to add anoth- 
er semi- universal remote to our ever 
expanding pile. 
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We sure were in for a pleasant sur- 

prise. The SL -9000 is preprogrammed 
to operate more than 1000 different 
models of audio and video compo- 
nents, including many high -end mod- 
els that are generally ignored by uni- 
versal -remote manufacturers. It han- 
dles not only the basic TV /VCR/Cable/ 
CD array, but also more esoteric com- 
ponents including Internet/ PCTV de- 
vices, DSS, DBS, and C -Band satellite 
IRDs; line doublers; DVD players; A/V 
receivers and A/V switchers; sound 
processors; preamps; MiniDisc and 
DAT players; and home- automation 
controllers. 

Getting the Home Theater Master 
to master your compo- 

nents is most likely a 
simple matter of look- 
ing up each device's 
three -digit code in the 
charts found in the man- 
ual, selecting a device 
button, and entering the 
code. If none of the set -up 
codes work on a device, or 
the particular brand or 
model isn't found in the 20 
pages of charts, you can try 

auto -search to have the SL- 
9000 try to locate the proper 

code on its own. 
v We were amazed at how 

well the SL -9000 did with our 
eclectic assortment of electron- 
ics. Within minutes, we had it 
smoothly performing basic oper- 
ations on seven out of the eight 

components we tried. Even the 
AudioAccess whole -house A/V 
controller was covered! (The SL- 
9000 was the first remote we've 
found that could do that.) There 
were a couple of quirks: A jukebox - 
style CD changer would not respond 
to the remote's on /off command, 

for instance, but if it was already 
powered up, its other functions could 
be controlled. 

The one component for which 
there was no pre -programmed code 
was the Sharp DVD player reviewed 
last month (perhaps because it was 
introduced after the SL -9000 hit the 
market). Fortunately, we were able to 
"teach" it to operate the DVD, simply 
by Iining it up head -to -head with the 25 



GIZ1V10 
original remote, selecting the Dvi 

device button, and then pressing cor- 
responding buttons on the original 
remote and the SL -9000 to teach it 
those functions. 

Considering the comprehensive 
library of preprogrammed codes, it's 
much more likely that you'll use the 
SL- 9000's learning capabilities to 
teach it the finer points of the pre- 
programmed devices than to teach it 
to control new ones from scratch. The 
Home Theater Master can learn up to 
376 commands from your original 
remote controls. That means you 
never have to resort to using the orig- 
inal remotes to set your VCR's timer, 
activate picture -in- picture, select 
specific CD tracks, access on- screen 
menus, or operate any of those other 
convenient features you've come to 
know and love. 

By the time we had all eight com- 
ponents set up and had taught the SL- 

9000 (an apt student, by the way) all 
our favorite commands, we were al- 
ready feeling an incredible sense of 
mastery over our entire home - theater 
system. But the remote had even more 
pleasant surprises in store for us. 

One such nicety is its automatic 
audio mode. "Double- click" on any 
device button (other than AuD) to 
enter that mode and simultaneously 
activate automatic audio. The display 
will show the mode selected, preced- 
ed by the letter "A," and you will 
have full control over your A/V 
receiver or preamplifier's volume 
and surround controls while in that 
mode. 

The SL -9000 also offers several 
"punch -through" functions, i.e., 
functions on one device that can be 

rn operated even though another device 
°' has been selected. The most basic 

(and most convenient) is punch - 
through volume control. You can 

612 program the remote so that either the 
TV's or the receiver's volume up, vol- 

ó urne down, and mute controls will 
, operate in any mode. "Channel con- 

trol" punch - through allows the VCR 

ro or cable -box channel controls to 

ó operate in any mode, and "transport 
a- control" punch- through allows VCR 

or CD player to access the play, stop, 
26 fast forward, rewind, pause, and 

record functions in any mode. 
Five memory buttons are available 

in five different modes for further cus- 
tomization. Each of those "25" buttons 
can be programmed to send out up to 
ten different commands. You might 
decide to store your favorite channels, 
create macro commands, or even 
"relocate" functions from one mode to 
another. For example, in satellite mode, 
you could program each of the five 
buttons to send out the three -digit 
channel number for one of your 
favorite DSS stations. Macro com- 
mands can be used to turn on the audio 
system, TV, and satellite receiver -and 
even dim the room lights -with one 
button push. 

There's no need to worry about the 
Home Theater Master forgetting its 
settings. When its four AAA batteries 
begin to run low, the display flashes a 
warning. Even if you don't get around 
to changing them for a while, the SL- 

9000 will retain its programming for 
up to a year after the batteries are 
removed and up to 10 years after the 
batteries go dead. 

The time required to program the 
SL -9000 depends entirely upon how 
complex you wish to get. Stick with 
the basic functions, and you can have 
it controlling eight components in a 
matter of minutes. Start with punch- 

throughs, macros, favorite com- 
mands -in a lot of different modes - 
and you can spend the better part of 
the afternoon programming. If that's 
the route you choose to travel, be sure 
to take a few extra minutes to jot 
down all the customized commands 
as you enter them. You might even 
want to tape them to the back of the 
remote for quick reference. The SL- 

9000 might have an incredible mem- 
ory, but we mere mortals often need 
reminders. 

Once you get the hang of it, the 
Home Theater Master is easy to use. 
Its buttons are laid out logically, and a 
press of the LIGHT button causes all the 
keys to glow a bright blue. The cur- 
rent mode is clearly displayed on the 
remote's LCD. 

This is one remote control that lives 
up faits "universal" promise -and up 
to its "Home Theater Master" name. 

GIZMO NEWS 
Here Comes HDTV 

HDTV and a bunch of other Digital 
TV formats are being broadcast. What 
do you need to know, and how much 
will you have to spend, to jump on the 
DTV bandwagon? 

This Thomson PROSCAN 61 -inch rear -projection TV, which carries a suggested retail price of 
$7,999, is one of the the first wave of DTV sets hitting the market. It can receive all diyital for- 

mats, including HDTV, and NTSC programming, too. 



Times Are Tough... 
Today's headlines scream of the 

lack of qualified individuals to 
fill new and existing high -tech 
job openings. If you feel the 

robust economy is passing you 
by, there is something you can do 

about it. Become CIE Qualified. Since 1934, 
The Cleveland Institute of Electronics has been 
providing its students with the necessary techni- 
cal and academic credentials employers are seek- 
ing. In fact, CIE was started in 1934 to fill a sim- 
ilar void in the radio /television industry. 

Since then, CIE boasts of over 150,000 
worldwide graduates who have benefited from a 
patented, independent -study program that lets the 
student complete a Career Course, Associate 
Degree program, or through our affiliate school 

World College, a Bachelor Degree program. 
If you are currently "under- employed" and want 

to increase your level of income, the most proven 
method is an education. With CIE's independent - 
study program you study when and where you wish 
with no time constraints on how quickly you can 
proceed. And though it is an independent -study 
program you have the full support of the faculty 
and staff at CIE's Cleveland Campus. 

To discover all the Benefits, Career Courses 
and Degree Programs available from CIE 
send for your Free Course Catalog Today! 

The Cleveland Institute of Electronics has been approved for the training of 
eligible veterans and active duty military service members, under the G.I. Bill. 

Military tuition assistance (Up -Front and Basic) is also available under the 
DANTES Diaance Learning Program. 

..For Employers 
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Cleveland Institute of Electronics 
1776 E. 17th Street 
Cleveland, Ohio 44114 -3679 
Visit Our Web -Site: www.cie -wc.edu 

A School of Thousands. 
A Class of One. Since 1934. 

YES! Please send me a catalog. 
Name: 

Address: 

City: 

Phone Number: 

State: Zip: 

Check Box for a Bulletin on Military Education Benefits: 
VA Benefits DANTES Benefits 
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DIGITAL TELEVISION 

Any set bearing this logo will be capable of 

receiving all digital TV formats, and NTSC sig- 

nals-but they won't necessarily display true 

HDTV images. 

As we go to press in late October, 
HDTV is poised to make its debut in a 
matter of weeks. So how many of you, 
reading these words two months later, 
have actually been watching it? 

Not many, we'd guess. HDTV is 

here, now -sort of. It's here if you live 
in one of the ten major metropolitan 
areas in which programming is being 
broadcast. You can watch it if you 
have a set that can tune in the digital 
signals, and if you manage to tune in 
the right channel at the right time. 

Confusing? Yes. That's because this 
is not just another new product roll 
out. Digital TV, high -def or standard, 
represents a whole new era in televi- 
sion. Think of it as the birth of a new 
TV system. New products, sure, but 
also a host of new formats, and a 
remaking of the existing TV produc- 
tion and broadcasting infrastructures. 
It heralds the imminent (though not 
immediate) death of TV as we know it. 
(NTSC's analog signal is going away. 
Maybe not today, but it's going away 
nonetheless.) 

Let's take a look at the way things 
stand at the dawn of the digital tele- 

rn vision age. 
rn 

j What Is DTV? 
Digital TV, or DTV, is actually an 

iumbrella term that encompasses a 
6 slew of different formats, including, 

but not limited to, High Definition TV 

(HDTV) and Standard Definition TV 

(SDTV). The digital television system 
ro adopted in 1996 by the FCC does set 
ó. certain standards: All DTV formats 

offer improved picture quality, and 
the possibility of widescreen presen- 

28 tation, and 5.1- channel surround 

sound. The digital 
signal is more reliable, 

more resistant to multipath 
distortion, and more consistent 

over the entire broadcast cover- 
age area. The Commission also 
has issued a recommended time- 
line for making the switchover 
from NTSC to DTV. Within that 
framework, however, broadcast- 

ers are allowed a tremendous 
amount of flexibility in selecting how 
they will implement DT\ 

As many as 18 different technolo- 
gies, most with different picture res- 
olutions, are available. Those range 
from better- than -NTSC to absolutely 
superb, all with that 5.1- channel 
digital surround sound. SDTV will 
deliver about 300,000 pixels per 
frame (similar to DVD), compared to 
HDTV's astonishing 2,000,000 pixels 
per frame. 

The various formats differ not only 
in picture resolution (ranging from 
480 X 640 for the lowest resolution 
SDTV to 1080 X 1920 for the highest 
resolution HDTV), but also in the scan- 
ning method used. Some formats use 
interlaced scanning, like conventional 
TV displays. Others use progressive 
scanning, like computer monitors. But 
you won't have to worry about which 
formats different stations are using to 
deliver digital programming. Every 
product that bears the DTV logo must 
be able to handle all DTV platforms. 

Why all the different platforms? 
The answer is twofold: bandwidth and 
bucks. HDTV uses many more bits, 
and so consumes much more band- 
width, than does SDTV. It's possible to 
broadcast simultaneously as many as 
six SDTV channels using the same 
amount of bandwidth as required for 
one HDTV channel. That translates to 
a potential of six times more sub- 
scribers /viewers and advertisers. 

The FCC mandates that every broad- 
caster must provide at least one free 
DTV channel. Thus, a station might 
have one free DTV channel and charge 
for the rest. A broadcaster could show 
one HDTV channel during prime time, 
and several DTV channels the rest 
of the time. The possibilities are mind 
boggling. 

When Will We See It? 
We mentioned that the FCC has a 

DTV timetable worked out. At the time 
of this writing, the first HDTV broad- 
casts were scheduled to be held in 
November 1998, but only in the top 
ten U.S. markets. By May 1st of this 
year, all major network affiliates in 
those top ten markets must transmit at 
least one digital signal, and the target 
date is November 1, 1999 for affiliates 
in the next 20 media markets. May 1, 

2002 is the deadline for commercial 
stations in all other markets, and pub- 
lic television stations have been grant- 
ed an extra year. 

Sharp's SharpVision 64LHP5000 Rear- Projection HDTV set displays a true 1080 picture on a 64- 

inch diagonal widescreen. Its suggested retail price is $9999. 



What about NTSC broadcasts? 
There's also a timetable for their de- 
mise. It's predicted that 85% of U.S. 
households will be equipped for DTV 
viewing by 2006, and January 1st of 
that year is when the FCC expects to 
pull the plug on NTSC. 

Who Will Be Broadcasting? 
We could give you a rundown on 

the DTV plans announced by each of 
the major networks. But what's more 
important to you is what the local 
affiliates plan to do with that pro- 
gramming, and there are as many 
answers to that question as there are 
local affiliates. 

One thing's definite, and that's that 
cable providers will not be providing 
DTV programming any time soon. 
First -generation DTV sets are not 
cable -compatible. Now that a stan- 
dard for connecting a digital cable box 
to a DTV set or converter box is com- 
plete, it's expected that second- gener- 
ation sets will be cable compatible -if 
there's any digital cable programming 
to receive, that is. Because the inclu- 
sion of extra DTV channels would 
necessitate the removal of some pop- 
ular channels from the cable lineup, 
cable companies have been dragging 

their feet when it comes to imple- 
menting DTV. 

DBS companies apparently have no 
such reservations; they're all welcom- 
ing with open arms the switch to DTV. 
DirecTv, USSB, and EchoStar all have 
announced plans to transmit HDTV 
programming to their subscribers. 

Broadcast, cable, or DBS, the tran- 
sition will be gradual, and you can 
expect to see mostly NTSC program- 
ming for some time to come. 

What Equipment Do I Need? 
You needn't buy a fancy new TV to 

receive digital signals. A set -top con- 
verter box can prolong the life of your 
current set during the transition peri- 
od -but that set won't have the reso- 
lution necessary to display HDTV 
images. In fact, you can go out and 
buy a DTV set, and still not be able to 
see true HDTV images displayed. 

Any ATSC -certified digital televi- 
sion - recognizable by a special logo 
they'll carry -can receive and decode 
every one of the DTV formats and dis- 
play a usable picture. If a particular 
DTV set does not have the resolution to 
display an HDTV picture, it might con- 
vert that signal to a lower quality 
SDTV image. A true HDTV set must also 

be able to display 1080 
and 720 HDTV formats in 
widescreen (16:9) mode. 
So far, there is no HDTV 
logo to identify such sets. 
You have to do some re- 
search, and closely ques- 
tion the salesperson, to 
be sure to get what you 
want. 

The large, 16:9 screens 
needed to take full advan- 
tage of DTV's improved 
resolution make projec- 
tion sets better choices 
than today's popular 
direct -view TVs. But to 
get your foot in the door 
quickly, for the least poss- 
ible money, you could 
buy a 36 -inch direct - 
view set from Panasonic 
that, with the addition of 
a $1500 converter box, 
will decode DTV. Most 

Toshiba's 65 -inch TW65H80 65 -inch Theaterwide TV with 
DTV interface terminal. 
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first -generation sets are rear- projection 
models with separate receiver /decoder 
boxes (which will make it easier to later 
add cable), with prices ranging from 
just over $6000 to as high as $10,000. 
Front -projection DTV sets can provide 
larger pictures (with price tags sized 
to scale). And in the near future, you 
can expect to see flat -panel plasma 
displays offered as well. 

When you do decide to take the 
plunge, all DTV sets are NTSC com- 
patible, so they'll see you through the 
transition nicely. 

Is DTV For Me? 
DTV is for everyone, whether you 

think you want it or not. It might not 
happen as quickly as the FCC predicts, 
but NTSC is on its way out, and DTV is 
the wave of the future. It's expected 
that within ten years, half of the sets 
sold in the U.S. will be fully HDTV 
compatible; the other half will be DTV 
sets. 

But if your NTSC TV dies tomorrow, 
don't take out a loan to replace it with 
a digital model. The DTV phase -in will 
take years to complete, and the life 
expectancy for a new television is 
seven or eight years. Should yours live 
to a ripe old age, you'll still be able to 
use it for watching videotapes and 
DVDs and playing Nintendo. 

Unless you're the type that has to be 
the first on the block with every new 
technology, you might as well cool 
your heels for a while. Prices are sure 
to drop, and programming is sure to 
become more varied and widely avail- 
able over the next few years. 

When you do take the plunge, you 
won't regret it. All DTV images are far 
superior to NTSC pictures, and CD- 
quality sound is part and parcel of the 
DTV package. As for HDTV, the view- 
ing experience is almost indescribable. 
The colors are true; the image is almost 
realer than life. The widescreen aspect 
ratio provides more peripheral vision, 
which makes sporting events in partic- 
ular seem as if they're being played 
right in front of you. See a demo in 
your area: You'll find it hard to look 
away, and even harder to go back to 
your old analog set. 

Say hello to DTV. It's here to stay! 29 
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NEw PROdUCTS 
CONTINUITY TESTER 
A high -speed continuity tester that 
eliminates the tedious, time- consum- 
ing, point -to -point testing method, the 
Wavetek Short Finder Brush (SF 10) is 

ideal for every -day use by personnel in 

electronics, PCB manufacturing, and 

in production testing; by field -service 

engineers; and by electronics -, tele- 
phone-, electronic service repair -, and 

field -installation technicians. The conti- 
nuity tester's ergonomic design (8.4- x 
1.3- x 1- inches) makes it easy to use 

for anyone in the electronics manufac- 
turing industry. 

The reference probe of the Short 
Finder Brush is held in contact with the 
point of test by the technician, and then 

the circuit is swept by the low- voltage 

stainless steel brush -tipped probe until 

continuity is localized with an audible 
tone. Conducting a point -to -point search 

within the area previously identified by 

the brush, the search probe identifies 
the actual point of continuity. Low -test 
voltage, which is limited to 0.5 volts 
DC at 100 [LA, protects the sensitive 
circuitry and eliminates any false con- 
tinuity indications. 

Enabling technicians to make 
sweeps over multiple test points, the 
brush probe instantaneously finds the 
location of shorts in complex electrical 
circuits, such as printed- circuit -card 
assemblies, multi- conductor cables, 
mass -termination systems, backplanes, 
connectors, and IC sockets. Two AAA 
batteries provide portable operation. 
The Short Finder Brush (SF 10) has a 

list price of $35.95. For more informa- 
tion, contact Wavetek Corp., 9405 
Balboa Avenue, San Diego, CA 92123; 
Tel. 800 -854 -2708 or 619- 279 -2200; 
Fax: 619 -450 -0325; Web: www.wavetek. 

com. 
CIRCLE 80 ON FREE 
INFORMATION CARD 

SURVEILLANCE CLOCKS 
The MC -985 Mahogany Clock Cam (7 

inches wide by 8 inches high) -shown 
here -and the CL -985 Carriage Clock 
Cam (4 inches wide by 5 inches high), 
the two latest I -Spy cameras from 
American Innovations, Inc., are ideal 

for surveillance operations. 

Blending into any home or office set- 

ting, each clock covertly conceals a 

color video camera with a horizontal 
resolution of 380 lines and a super low 
2 -lux sensitivity rating. Built -in backlight 
compensation enables each camera to 

function in a room with minimal lighting, 

and the custom -designed pinhole lens 

offers a 92- degree viewing field through 
an opening measuring only 2 mm. 

Designed to be used in the office, in 

the store, or in the home, the clock 
cameras can monitor the performance 
of employees; they can protect retail 
merchandise and prevent losses; and 
they can keep an eye on the nanny 
and /or housekeeper while the parents 
are at work. 

Since the cameras employ standard 
video signals, they can be connected to 

a TV or VCR. The timer function on the 
VCR can be set to monitor an area at 

predetermined times and /or intervals. 
The special introductory price for these 

two I -Spy color clock cameras is $350 

each. For more information, contact 
American Innovations, Inc., 119 Rock- 

land Center, Suite 315, Nanuet, NY 

10954; Tel. 914- 735 -6127; Fax: 914- 

735 -3560; Web: www.spysite.com. 
CIRCLE 81 ON FREE 
INFORMATION CARD 

PC RADIO 
TEN -TEC, Inc.'s PC Radio (Model RX- 

320) adds shortwave listening to your 
Windows -based PC. You can surf the 
Web and listen to shortwave at the 
same time. On this unit, you can listen 

to local AM broadcasts; catch pro- 

grams from around the world on nearly 
a dozen international bands; and hear 

hams, military operations, commercial 
airlines, and CB radio. 

PC Radio is a stand alone, black box 

(measuring 3- by 6.25- by 6.5- inches) 

that connects to a serial port. The true 
Digital -Signal- Processing- (DSP) based 
receiver tunes from 100 kHz to 30 MHz. 

Unlike conventional receivers, its revo- 

lutionary design reduces the number of 

individual electronic components mak- 

ing it possible to provide a wealth of 

features at a reasonable price. It runs 

on either Windows 3.1 or 95 and re- 

quires only one Mb of hard -drive space. 
The receiver software can be down- 
loaded for free from the Web site listed 

below. 
A telescoping whip antenna is built 

in; however the listening range can be 

significantly improved with a simple 
external wire antenna. A beginner's 
guide (written by Popular Electronics 
columnist, Joseph Carr) is included 
with the unit. The PC Radio (Model 
RX -320) sells for $295. For more infor- 

mation, contact TEN -TEC, Inc., 1185 

Dolly Parton Parkway, Sevierville, TN 

37862; Tel. 800 -833 -7373 or 423 -453- 
7172; Fax: 423 -428 -4483; E -mail: 
sales @tentec.com; Web: www. tentec. 

com. 
CIRCLE 82 ON FREE 
INFORMATION CARD 

(Continued on page 66) 



LIQUID-CRYSTAL 
DISPLAYS THE EASY WAY 

CARL J. BERGQUIST 

Ever since the introduction 
of the first Liquid - Crystal 
Display (LCD) modules, 

hobbyists and experimenters have 
searched for simple and inexpen- 
sive ways to use them in their pro- 
jects. Unfortunately for them, nearly 
all LCD modules are designed to 
process ASCII (American Standard 
Code for information interchange) 
character code, which mandates 
some form of microcontroller or 
microprocessor. 

Using microcontrollers /microproc- 
essors isn't necessarily a bad thing. 
However, not everyone is prepared 
or willing to program processing 
devices. Fortunately, over the past 
few years several approaches have 
been devised to help experimenters 
clear some of the hurdles. Among 
the innovative solutions to appear, 
one -based on Microchip Tech- 
nologies' Peripheral interface Con- 
troller (PIC for short)- stands out. 

Our circuit -called "PIC -an- 
LCD"-is comprised of a pre -pro- 
grammed PIC coupled with a suit- 
able LCD module. The circuit can 
display the ASCII character set, 
while also handling text- supervision 
tasks, such as carriage returns, line 
feeds, backspace, scrolling, and so 
forth, The PIC controller provides a 
simple but comprehensive system 
for controlling LCD modules that 
have up to four lines of text (80 char- 
acters total). Now that we've got a 
little background on the PIC -an- 
LCD, let's take a quick look at the 
PIC16C621 microcontroller itself. 

Theory. A block pinout diagram of 
the PIC16C621 microcontroller is 

shown in Fig. 1. The 16C621, based 
on advanced RISC (Reduced in- 
struction Set Computing) architec- 
ture, is an 8 -bit, fully static CMOS 
(Complimentary Metal -Oxide Semi- 
conductor) device. Our prepro- 
grammed PIC uses separate data 

LCD readouts don't often find their way in 
hobbyist -level projects because of the 

complicated circuitry required to drive such devices. 
But with the aid of the LCD /driver circuitry 

presented in this article that predicament should change. 

(8 -bits wide) and instruction (14 -bits 
wide) buses. A two -stage pipeline 
allows instructions to be executed in 
one cycle. The PIC's instruction set, 
which consists of only 35 instructions, 
makes programming considerably 
easier than with many other micro - 
controllers. In addition, 80 bytes of 
on -board RAM (Random Access 
Memory), 13 I/O (input / Output) 
lines, and an 8 -bit programmable 
prescaler all contribute to the PIC's 
high performance. It has an internal 
clock that can be controlled by a 
resistor /capacitor (RC) tank circuit 
or a crystal or ceramic resonator. 

The 16C621 is available in two 
styles: EPROM (Electrically Pro- 

grammable Read Only Memory) 
and OTP (One -Time -Programmable) 
permanent memory versions. The 
necessary program information is 

"burned" into the PIC's internal 
memory. The actual code used is 

unavailable; however, a quick trip 
to Microchip's Web site at www. 
microchip.com yields several pro- 
grams that are suitable for that type 
of operation. 

The PIC -an -LCD sees incoming 
serial data as either commands or 
printable characters. Data deter- 
mined to be characters are dis- 
played on the screen. The com- 
mands, on the other hand, tell the 
display what to do with the char- 31 



32 

PIC-AN-LCD 
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GENERAL PURPOSE OUTPUT 2 

GENERAL PURPOSE OUTPUT 3 

GENERAL PURPOSE OUT 4 BELL 

MASTER CLEAR (MCLR) RESET 

V00 GROUND 

SERIAL DATA INPUT 

LCD REGISTER ELECT 

LCD READ/WRITE CONTROL 

LCD MODULE ENABLE 

PIC16C621 

GENERAL PURPOSE OUTPUT 1 

GENERAL PURPOSE OUTPUT O 

OSCILLATOR 1 (CRYSTAL) 

OSCILLATOR 2 (CRYSTAL) 

VD0 ( +5V) 

LCD MODULE DATA BIT 7 (MSB) 

LCD MODULE DATA BIT 6 

LCD MODULE DATA BIT 5 

LCD MODULE DATA BIT 4 (LSB) 

18 

2 17 

3 16 

4 15 

5 14 

6 13 

7 12 

8 11 

9 10 

Fig. I. The PIC16C621 microcontroller-a block pinout diagram of which is shown here -is an S- 

hit, fully static CMOS (Complimentary Metal -Oxide Semiconductor) device based on advanced 
RISC (Reduced Instruction Set Computing) architecture. 
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aciers. The commands, which are 
referred to as "invisible" (not print- 
able), govern all text placement, as 
well as electronic functions that 
emulate a mechanical printer. 
Table 1 lists all ASCII commands to 
which the PIC -an -LCD responds. 

A Look at the Circuit. A schematic 
diagram of the PIC -an -LCD circuit is 

shown in Fig. 2. The circuit is 

designed to accept either TTL (via 
SO1) or RS -232 (via 502, a D -sub 
connector) input signals. Note that 
only pins 3 and 5 of SO2 are used; 
pin 3 is the "transmit data" (TD) line, 
while pin 5 is the ground connec- 
tion. Data fed to the circuit via SO2 
is made TTL compatible by IC2, 
which also serves to isolate IC1 from 
RS -232 level signals. Only one of the 
RS -232 to TTL converters of IC2 is 

used: Pin 13 is the RI input, while pin 
12 is the R1 output. 

The output of IC2, along with the 
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Fig. 2. The PIC -an -LCD circuit, a schematic diagram of which is shown here, is comprised of a 

P1C16C621 microcontroller (ICI ); an Optrex DMC20434 LCD module (DISPI , which uses a Hitachi 

HD44780 controller /driver chip set); a 7805T fixed 5 -volt regulator (IC3): and MAX232 RS -232 
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TTL input applied to the circuit 
through SO1, is fed to SI -b (which is 

used as the TTL /RS -232 selector). The 
other half of S1 (S1 -a) is used to indi- 
cate which input has been select- 
ed. The selected signal is fed to the 
SERIAL INPUT Of IC 1 at pin 6, where the 
data is processed. Once IC1 has 
processed the incoming data and 
instructions, the information is output 
to the LCD module via seven output 
lines: four data lines (D4, D5, D6, and D7) 

and three control lines (EN, Rw, and 
Rs). The four data bits output at pins 
10, 11, 12, and 13 are fed to data 
inputs D4, D5, D6, and D7 of DISP1 at 
pins 11, 12, 13, and 14, respectively. 
The register select (Rs), read /write 
(R /w), and enable (EN) inputs -pins 4, 

5, and 6, respectively -of DISP1 are 
controlled by the outputs of IC1, pins 
7, 8, and 9, respectively. Pin 1 is 

grounded, pin 2 is tied to +5 volts, 
and pin 3 is used as the logic, or con- 

PIC PROGRAMMER SOURCES 

The following companies carry PIC programmers, microcontroller programmers, or informa- 
tion regarding chip programming. 

ALLTRONICS 
2300 Zanker Road 
San Jose, CA 95131 
Tel. 408- 943 -9773 

ANDROMEDA RESEARCH 
PO Box 222 
Milford, OH 45150 
Tel. 513 -831 -9708 

B.G. MICRO 
PO Box 280298 
Dallas, TX 75228 
Tel. 972 -271 -9834 

CIRCUIT SPECIALISTS, INC. 
PO Box 3047 
Scottsdale, AZ 85271 -3047 
Tel. 800 -528 -1417 

DATA BURST SOFTWARE 
Box 1193 
Medicine Hat, AB 
Canada T1A 7H3 
Tel. 403 -526 -7676 

DC ELECTRONICS 
PO Box 3203 
Scottsdale, AZ 85257 
Tel. 800 -467 -7736 

DIGI -KEY 
701 Brooks Avenue South 
Thief River Falls, MN 56701 -0677 
Tel. 800 -344 -4539 

INTRONICS, INC. 
612 Newton Street 
Edwardsville, KS 66113 
Tel. 913- 422 -2094 

JAMECO ELECTRONICS /COMPUTERS 
1355 Shoreway Road 
Belmont, CA 94002 -4100 
Tel. 800 -237 -6948 

JDR MICRODEVICES 
1850 South 10th Street 
San Jose, CA 95112 -4108 
Tel. 800 -538 -5000 

MARLIN P. JONES & ASSOC. 
PO Box 12685 
Lake Park, FL 33403 -0685 
Tel. 800- 652 -6733 

MICROCHIP TECHNOLOGIES 
2355 West Chandler Boulevard 
Chandler, AZ 85224 
Tel. 800 -786 -7200 

MICRO ENGINEERING LABS, INC. 
Box 7532 
Colorado Springs, CO 80933 
Tel. 719- 520 -5323 

MOUSER ELECTRONICS 
958 North Main 
Mansfield, TX 76063 -4827 
Tel. 800 -346 -6873 

M2L ELECTRONICS 
3526 Jasmine #4 
Los Angeles, CA 90034 
Tel. 310- 837 -7818 

MVS 
Box 850 
Merrimack, NH 03054 
Tel. 508 - 792 -9507 

NEEDHAM'S ELECTRONICS 
4630 Beloit Drive, Suite 20 
Sacramento, CA 95838 
Tel. 916 -924 -8037 
BBS: 916- 924 -8094 

PARALLAX 
3805 Atherton Road #102 
Rocklin, CA 95765 
Tel. 916- 624 -8333 

SQUARE 1 ELECTRONICS 
PO Box 501 

Kelseyville, CA 95451 
Tel. 707 -279 -8881 

SYNERGETICS 
Box 809 -EN 
Thatcher, AZ 85552 
Tel. 520 -428 -4073 

trast -bias, input. The contrast -bias 
input is controlled by potentiome- 
ter R1, which is connected across 
the supply voltage with the center 
tap (or "wiper ") connected to pin 3 

of DISP1. 
A crystal, XTAL1, which is con- 

nected between pins 15 and 16, 

determines the circuit's baud (or 
data transfer) rate. Table 2 illustrates 
the correlation between frequency 
and baud rate. Pins 1, 2, 17, and 18 of 
IC1 (four of the five general -purpose 
outputs) can be used to activate 
Light -Emitting Diodes (LEDs), or other 
TTL- compatible loads. The fifth gen- 
eral- purpose output at pin 3 is used 
to drive BZ1.The buzzer is connected 
to the circuit's positive supply rail 
through dropping resistor R3. 

The master clear (McLR) line, pin 4, 

is connected between pull -up resis- 

tor R2 and momentary contact 
switch S2. Resistor R2 holds the line 
high until the system is reset by press- 
ing 52. Pressing S2 pulls pin 4 low, 
clearing the screen and sending the 
cursor to the upper left corner of the 
display, while BZ1 sounds to indicate 
a reset. 

Power for the circuit is supplied by 
a 15 -volt, 600-mA power adapter. The 
output of the adapter is fed to the 
circuit through PL1 (a board- mount- 
ed coaxial plug), and on to IC3 (a 
7805T + 5-volt, fixed regulator), which 
clamps the supply voltage at +5 
volts. Capacitor C3, connected 
across the ground and +V output of 
the regulator, filters any residual ripple 
voltage, while LED3 and resistor R6, 

which are wired from the output to 
ground, form a "POWER " -On indicator. 

Construction. PIC -an -LCD was 
assembled on a printed- circuit 
board, measuring 4 7/16 by 4 7/8 inch- 
es. A template of that printed -cir- 
cuit pattern is shown in Fig. 3, for 
those inclined to etch their own 
printed- circuit board. For those not 
so inclined, the board is offered as 
part of a kit specified in the Parts List. 

Once you've etched (or pur- 
chased) the board and obtained all 
of the parts listed in the Parts List, con- 
struction can begin. Guided by the 
parts -placement diagram shown in 
Fig. 4, install the jumper wires first. 
Note that one jumper extends par- 
tially under the IC2 socket. Next, 
install the IC sockets and SIP pins for 33 
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the TTL input, general -purpose out- 
puts, crystal, and the LCD module's 
14 -pin header. Follow that with the 
resistors and potentiometer, capac- 
itors, switches, piezoelectric buzzer, 
and jacks. Install the regulator and 
LEDs. Once that phase of construc- 
tion is completed, a voltage check 
is in order. 

Connect the external DC adap- 
ter to PLI and check the voltage at 
ICI pin 14, IC2 pin 16, and pin 2 of 
the DISP1.You should read a voltage 
of between 4.97 and 5.02 volts. Also 
note whether LED3 (the PowER -on 
indicator) lights. If the LED does not 
light, re -check your wiring, especially 
the orientation of IC3. If all is well, dis- 
connect the power, and install IC1, 
1C2, and DISP1. Support the display 
above the main board with stand- 

offs and bolts. Don't forget to plug 
the crystal of your choice into its 

socket. 
As a final touch, the author 

mounted the completed board on 
a 5- x 6 -inch base fabricated from 
1/4 -inch thick, clear Plexiglas. The 
Plexiglas provides a protective base 
for the unit; the circuit should not be 
mounted to the base until it has 
been thoroughly tested. 

Test and Troubleshooting. The first 
test requires no serial input. Connect 
the DC power source to J1, and the 
POWER indicator should light, along 
with either the TEL or RS-232 LED, de- 
pending on the position of Si . You'll 
also hear a beep from BZ1. The dis- 
play should first show the current chip 
revision (ex: REV 0100) fora few sec- 

onds, after which the uppermost left 
block (cursor) will begin to flash. The 
length of time it takes for the revision 
statement to change to the cursor 
depends on the baud rate. The faster 
the baud, the faster the change. 

If, however, you see nothing on 
the display, the contrast control is 

probably not set correctly. Try adjust- 
ing potentiometer R1 until the 
screen displays the flashing cursor. In 

the event the display fills with 80 solid 
blocks, or there is still nothing dis- 
played, the PIC -an -LCD has not 
properly initialized the LCD module. 
That could be due to several prob- 
lems. The "all solid blocks" situation 
does indicate that the LCD readout 
is working and is correctly connect- 
ed to the power supply. That's the 
response you'll get with the module 

PROGRAMMING 
It wasn't long after microprocessors hit 

the market that microcontrollers (micro- 
computers) followed. The idea was to 
add the needed electronics to a micro- 
processor to produce a complete single - 
chip, stand -alone computer. Granted, 
the new devices were limited in capabil- 
ity, but they did give rise to the far more 
powerful present -day microcontrollers. 

Over the last quarter century, this 

field has grown by leaps and bounds, 
resulting in some very sophisticated 
integrated circuits (ICs) in terms of both 
architecture and functionality. One shin- 
ing star among the pack is Microchip 
Technologies' Peripheral Interface Con- 
trollers or PICs. 

As of this writing, there are some 
forty -eight different PIC chips available. 
Other than a few exceptions, they all 
fall into one of three basic families; the 
16C5Xs, 16C6X /7X /9Xs and the 16C8Xs. 

Each group has its own special traits, 
but for the most part, they share a com- 
mon style of architecture and opera- 
tional characteristics. 

For example, each uses a form of 
Harvard architecture that allows for 
separate program and data memory 
access paths. All use RISC (Reduced 
instruction Set Computing) with just 35 
instructions, and each has unusually 
wide instruction words (either 12 or 14 

bits). Except for "jump" commands, that 
allows single -cycle instruction program- 
ming. Jumps require two cycles. 

As for differences, they lie primarily in 

the type of data input (parallel or seri- 

al), and the style of permanent program 
information memory (PROM, EPROM or 
EEPROM). 

AND PROGRAMMERS 
The 5X devices have to use the par- 

allel mode, while the 8Xs are restricted 
to serial programming. The 6X /7X /9X 
chips can be done either way. An 
advantage to the serial mode is that 
the device can be programmed "on 
the run " That is, in the system itself. The 
EEPROM memories make the process 
even easier, as they are not UV erased 
like their EPROM cousins. 

As for programming, the method is 

very similar in all devices. Each requires 
a system voltage (VDD) and a program 
voltage (Vpp). Both supplies have limi- 
tations, with Vpp in the 12- to 14 -volt 
range, and VDD running from 4.5 to 5.5 
volts during the programming mode. 

The programming routine is, again, 
very similar for all PICs. It begins with a 
"blank check" to confirm that the mem- 
ory area is clear and ready. If the chip 
passes, using the correct voltages, the 
first location is programmed. If that is 

successful, three additional pulses are 
sent to assure a reliable "burn." 

Next, the software asks if all locations 
have been programmed. If not, the 
Program Counter (PC) is incremented to 
the next address, and the subsequent 
instruction is put in memory. If all is well, 
the three repeat pulses are applied. 
Once the entire program is in place, it is 

verified at both the minimum and maxi- 
mum VDD voltages. That's a require- 
ment for all PIC chips. 

When those tests are completed, 
the "configuration word" is installed in a 
special memory address. That feature 
controls the PIC's hardware, while also 
providing "code protection." Code pro- 
tection shields the internal operational 

instructions from unauthorized copying 
or changes. With that step verified, 
you're done! 

At any point along the way, problems 
encountered by the programming 
sequence result in an error message, 
which includes statements like "program 
failure," "verify failure," " erase failure," etc. 

The programming process is, of 
course, the result of a marriage between 
software and hardware. 

Presently, a vast number of develop- 
ment systems are available from a num- 
ber of sources. The included "source list" 

(elsewhere in article) provides the 
names, addresses, and phone numbers 
of every company I could find that car- 
ries either PIC, or universal microcontroller 
programmers, and /or related items 

Using the programmers is as simple 
as attaching a cable to either a serial or 
parallel PC port, and installing the soft- 
ware. Once run, the software will guide 
you through the various steps. 

Some good news! PIC programmers, 
by comparison, are rather inexpensive. 
They start at about $40, with an average 
price of between $90 and $120. All are 
accompanied by PC software that con- 
trols the device. These factors make the 
PIC ideal for experimenters and hobby- 
ists with a limited budget. 

So, give the PICs a try. Presented 
here is just a basic overview of these 
chips. All of that information, and more, 
is available in the data sheets. It's well 
worth reading! Additionally, Microchip 
Technologies has an enormous amount 
of information available, either on CD- 
ROM, or at their Web site (wwwmicro 
chip. com). 



Take control o 
NRI Schools now gives you 
a fast, easy way to break 
into the high -tech industry 
as a PC Servicing Technician 

With NRI's PC Servicing course, 
you can get the practical skills and experi- 
ence to service any computer with confi- 
dence. From diagnostic software to CD -ROM 
tutorials to a high -end computer system, NRI 
gives you the technological tools and 
training you need to carve out a successful 
new career, even start a business of your own! 

Learn essential PC servicing 
skills with these unique course 
features: 

CD -ROM training from Norton interac- 
tive- designed by acclaimed software 
developer Peter Norton, 
this unique training tool 
has realistic simulations, 
special effects, full -color 
graphics, and role -playing 
lessons. 

ForeFront Troubleshooter' 
Software and CD -ROM 
pinpoints system failures 
and diagnoses faulty 
components. 

Troubleshooting training - 
includes McGraw -Hill's easy -to- follow 
guides on troubleshooting and interactive 
computer -aided electronics diskettes 
relating to four key areas: AC electronics, 
DC electronics, semiconductors, and 
electronic circuits. 

J 
Your training includes a Pentium0 11 400 personal 
computer, with MMXTM technology, 64 meg RAM, 

5 gigabyte hard drive, Super VGA 
color monitor, 32K CD -ROM drive, 
and 56K baud fax /modem 

A+ Certification -a credential that counts! 
Your value as a compute: service technician will soar with 
coveted A + Certification. W th NRI, you get essential 
study tips, test-taking strategies, and supplemental lessons, 
plus interactive tutorials and pra :tice tests on CD -ROM. As 
you prepare for the exam, ycu'll a sc Jenefit from online 
support from NRI's personal instructors 

You cover these inportant exairrl subjects: 

Windows 98 -this long- awaited version 
of Windows has more power, a new Web 
look, e -mail capabilities, single - 
click functionality, 
and System File 
Checker. 

You'll also 
perform hands -on 
experiments with 
NRI's exclusive labs: 
computer -aided 
electronics demonstrations, 8085 
Microprocessor, and NRI Discovery 
Lab, a complete breadboarding 
system. 

s 

s 

s 

Diagnosing & Troubleshooting 
v 

Memory Management r c 
1 I Ne:works +r o 
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Printers `' a 
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and more! 
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PARTS LIST FOR THE 
PIC -AN -LCD 

SEMICONDUCTORS 
IC 1- PICI6C62I pre -programmed micro- 

controller, integrated circuit (see text) 
IC2- MAX232CPE +5 -volt, dual RS -232 

transmitter /receiver, integrated circuit 
IC3 -7805T positive 5 -volt, 100 -mA, 

fixed- voltage regulator, integrated 
circuit 

DISP I -DCM20434 (Optrex) 20- 
character- by-4 -line liquid -crystal 
display (see text) 

LED1 -Jumbo orange T- 13/4 light - 
emitting diode 

LED2 -Jumbo green T -13/4 light - 
emitting diode 

LED3 -Jumbo red T -I3/4 light -emitting 
diode 

RESISTORS 
(All fixed resistors are '/4-watt, 5% units.) 
RI- 100,000 -ohm PCB -mount 

potentiometer 
R2- 10,000 -ohm 
R3- 330 -ohm 
R4, R5, R6 470 -ohm 

CAPACITORS 
Cl, C2 -18 -pF ceramic -disc 
C3 -1 -pF, 16 -WVDC, aluminum 

electrolytic 

ADDITIONAL PARTS 
AND MATERIALS 
BZ1-Piezo element 
PLI- Coaxial power jack for DC supply 
S1 -DPDT slide switch 
S2- Normally -open, momentary -contact 

pushbutton switch 
SO1 -SIP pins (See text) 
S02 -D -suh female 9 -pin jack 
XTAL1- 14.318 -MHz quartz -crystal for 

9600 baud (see text) 
Printed -circuit materials, DIP sockets, 

SIP sockets. epoxy adhesive, dry- 
transfer lettering, wall -type DC power 
supply, solder, wire, hardware, etc. 

Note: The following items are available 
from B.G. Micro, PO Box 280298, Dallas, 
TX 75228 (Tel. 800 -276 -2206; Web: 
www.bgmicro.coml): A pre - programmed 
PIC16C621 (IC1) with 14.318 -MHz 
(9600 baud) crystal for $18.45; the Optrex 
DCM20434 20 x 4 liquid -crystal display 
for $8.95; the pre- programmed PICI6C62I 
(ICI), 14.318 -MHz crystal, and a printed - 
circuit board for $33.50; the pre -pro- 
grammed PIC 16C621 (ICI), 14.318 -MHz 
crystal. printed -circuit board, and 20 x 4 

LCD module for $41.55. An optional parts 
kit, containing a MAX232, piezo buzzer, 
DB -9 connector, and contrast potentiome- 
ter, is also available for $3.49. Add $5 
shipping/handling to all orders. Texas res- 
idents, add 8.25% sales tax. Orders over 
$50, add 85 cents for insurance. 

wired to the power supply, and noth- 
ing else. 

As to why there is no revision 
announcement and /or flashing 
cursor, it could be that the data 
lines are crossed. If the board is 

assembled according to the tem- 
plate and the DMC20434 is used, 
that shouldn't be the case, but dou- 
ble -check the wiring and the data 

sheet just to be sure. It's possible you 
have a module that doesn't follow 
the normal data configuration. As 
stated earlier, crossed data lines will 
not hurt anything, but the LCD is not 
going to display properly. Crossed 
data lines could also cause a blank 
display. After checking everything, if 
the display still doesn't work, you 
may have either a bad module or a 

TABLE 1 -ASCII COMMANDS 

COMMAND ACTION 

CURSOR 
HOME 
(CTRL -A) 

Places the cursor in any desired 
location as defined by a single 
byte binary address (0X00 = Zero) 

HOME 
CURSOR 
(CTRL -B) 

Cursor returned to start, or the 
upper left comer display does not 
change 

CURSOR LEFT 
(CTRL -C) 

Moves cursor one space to left. 
Character is unchanged. 

CURSOR RIGHT 
(cTRL-D) 

Moves cursor one space to right. 
Character is unchanged. 

SAVE CURSOR 
POSITION 
(c'rRt. -F:) 

Saves cursor to present position. 
Cancels any previously saved 
position. 

RESTORE CURSOR 
POSITION 
(CTRL -F) 

Previously saved position can be 
restored. Can be performed as 
often as desired. 

BELL 
(CrRt. -G) 

Sounds speaker (piezo element). 
Doesn't affect display and crystal. 
Determines frequency and 
duration of sound. 

BACKSPACE 
(eTRL -ti) 

Destructive backspace that moves 
cursor one place, replacing 
existing character with space. 

HORIZONTAL TAB 
(cTRI. -t) 

Cursor is moved to the next tab 
position. Tabs are located at every 
fourth space. 

LINE FEED 
(eTRL -J) 

Cursor is moved to the same location 
in next line. Display scrolls up one line. 

VERTICAL TAB 
(CTRL -K) 

Display is scrolled up one line but 
remains in the same location. Bottom line 
is cleared. 

FORM FEED 
(eTRL -L) 

Display cleared. Cursor moved to 
upper left corner. 

CARRIAGE RETURN 
(CTRL -M) 

Cursor returned to left edge of 
current line. 

SHIFT LEFT 
ii-Tint-N) 

Display shifted one space to left. 

SHIFT RIGHT 
(CTRL -o) 

Display shifted one space to right. 

SEND LCD 
INSTRUCTION 
(CTRL -Q) 

Sends characters to LCD module's 
instruction register. Allows great 
flexibility in module configuration. 



TABLE 2 -BAUD RATE 

BAUD FREQUENCY 
RATE 

1200 
2400 
4800 
9600 

1.790 MHz 
3.579 MHz 
7.159 MHz 
14.318 MHz 

bad PIC -an -LCD chip. 
(By the way, the folks at B.G. 

Micro aren't completely satisfied 
with the name "PIC -an- LCD." So 
they are sponsoring a contest to re- 
name the product. I'll tell you more 
about that in the conclusion. OK, 
back to business.) 

If the display is showing "gibber- 
ish" or seems to be having trouble 
initializing, it could be the 18 -pF 
capacitors that are tied to the crys- 
tal. Microchip does suggests their 
use, but also cautions against too 

much capacitance. Try replacing 
them with a lower value or removing 
them altogether. Hopefully, at this 
point, all is working well, and each 
time you press S2, the display shows 
the revision and then goes to the 
flashing cursor. You can now install 
the Plexiglas base and put the sys- 
tem through its paces. 

Operation. With the unit off, connect 
a serial data source (either a TTL or 
RS -232). Set switch S1 to the proper 
input and apply power. The buzzer 
should sound, as the display runs the 
initialization routine. Now, start send- 
ing ASCII character /command data 
to the PIC -an -LCD, and if the baud 
rate and data format are correct, 
the module will begin to display the 
text. The data format, by the way, is 8 

data bits, no parity, and 1 stop bit. 
That's a very common format that is 

4 -3/8 INCHES 

F'g. 3. PIC -an -LCD was assembled on a printed- circuit board, measuring 4318 by 4718 inches. A tem- 
p ate of that printed- circuit pattern is shown here, for those who prefer to roll their own. 

often referred to as "8N1". 
Try sending the "bell" instruction 

(cTRL -G), and the buzzer again 
sounds. The display won't be affect- 
ed. Next, send CTRL -B (home cursor), 
and the flashing block will return to 
the upper left-hand corner. Again, 
displayed text will remain un- 
changed. With the form feed com- 
mand (CTRL -L) the cursor returns to 
the left or starting position, and the 
screen is cleared. Referring to 
Table 1, try the various commands. 
That helps you get a handle on the 
system's operation. 

If you want to use a personal 
computer (PC) and DOS, the follow- 
ing steps will put a text file on the 
LCD screen through the RS -232 Input. 
At the DOS prompt, type "MODE 
COM1:9600,N,8,1," and hit <ENTER>. 

That assumes you are using the 
COMI serial port, and the PIC -an- 

LCD is configured for 9600 baud. 
The PC monitor will display 
"COM1: 9600,N,8,1," and then the 
DOS prompt. At this point, type 
"copy con cornl," press <ENTER>, 

then type in the text you want to 
exhibit (hello world!, testing 1 -2 -3, 

help!!!, etc.). Again, hit <ENTER >. 

Now type control -Z (ciRL -z) to end 
the program. 
If all is in order, the text will appear 
on the LCD. However, this will only 
work if you are using a "loop - 
back" serial cable. With a stan- 
dard (null modem) serial cable, 
you will get the error message, 
"write fault error writing device 
com 1 " This is because the PC is 

sending a signal (handshake) to 
the device at the other end, and 
if it doesn't get a return signal 
(answer), it assumes there isn't a 
device at the other end. Hence, it 
displays the error message. Loop - 
back cables, in effect, allow the 
PC to answer itself, and then send 
the text information. If you don't 
have a loop -back cable handy, 
the QBASIC program in Table 3 
(Courtesy of Dale Wheat) allows 
you to send text to the PIC -an- 
LCD system via any type cable. It 
permits the PC to Ignore the 
handshaking signals, and simply 
transmit the text file. 
With the PIC -an -LCD board con- 
nected to the coral port, bring up 
QBASIC. Type the program !n, and 
run it. You will receive a "Press (Esc) 39 
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to quit" message, which indicates 
QBASIC is ready for text. Now, simply 
type whatever bulletin you want. As 
you enter the characters, they will 
appear on the LCD screen. Notice 
that when you come to the end of 
line one, the cursor will jump down to 
line three, not line two. This is due to 
the memory structure of the module 
itself. The 80 characters are divided 
into two separate forty character 
sets, with the first forty assigned to 
lines one and three, and the second 
to lines two and four. (With a 2 -line by 
40- character display, you won't 
have that problem. Line one handles 
the first forty, and line two the remain- 
ing forty characters). 

The way to get around that is to 
hit the return key before reaching 
the end of line one: That brings the 
cursor back to the first position. 
Next, hit control -J (cTRL-J), and the 
cursor drops to the beginning of line 
two. Now, the new text appears on 
line two instead of line three. 

Once entered into QBASIC, the 
program was saved to both floppy 
disk and hard drive. That allows it to 
be easily brought up whenever it's 
necessary to send information from 
the PC to the PIC -an -LCD system. In 

the event the screen displays gar- 
bage when data is sent, the format 
or baud rate may be wrong. Check 
the format or baud rate again to 
be sure they are what's needed. 
Also, no display after data transmis- 
sion could indicate a bad cable or 
an incorrect port connection. You 
guessed it! Check them too. 

If you decide to use a display with 
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Fig. 4. Guided by this parts -placement diagram, install the jumper wires first, followed by the IC 
sockets and passive components (resistors and potentiometer, capacitors, switches, pie_o bre_er, 

and jacks), and finally the semiconductors. 

fewer lines, a line number setting will 
be in order. Use the "set number of 
lines" command (cTRL -s) followed by 
the number of lines available on the 
LCD module. For example, a two -line 
display requires a "GIRL -S" command, 

TABLE 3- QBASIC TEST PROGRAM 
The following is a simple program written in QBASIC that will allow a PC to communicate with the 

PIC -an -LCD without the need for a 'loop- hack" style serial cable. 

REM PIC -an -LCD QBASIC test program 
REM (c)1998 by Dale Wheat 

REM Adjust COM port and baud rate as necessary; leave other 
parameters alone 
OPEN " COM1:9600,N,8,1,CDO,CSO,DSO,RS" FOR RANDOM AS #1 

PRINT "Press [Esc] to quit" 

WHILE a$ <> CHR$ (27) 
a$ = INKEY$ 
IF a$ <> "" THEN 

PRINT #1, a$; : REM Send character to PIC -an -LCD 
PRINT a$; : REM Also send it to the screen 

END IF 
WEND 

followed by the digit 2. 

Conclusion. Well, there it is. With this 
unit in hand, you'll be able to display 
ASCII data from any number of 
sources 

That, of course, makes the de- 
vice ideal for microprocessor train- 
ers, remote data terminals, displays 
for dedicated and /or embedded 
systems, as well as a visual informa- 
tion source for prototypes and 
completed projects. All in all, the 
combination of the PIC -an -LCD 
chip and an LCD module is a pow- 
erful team. 

As promised, here is more about 
the B.G. Micro contest. Actually, 
there are two contests. One to re- 
name the "PIC -an -LCD" chip, and 
another for the best application. 
So, if you have an idea for a new 
name, or come up with a stupen- 
dous design, submit it to B.G. Micro. 
You may win a complete PIC -an- 
LCD kit. 



AdVENTURES WiTh 
CIRCADIAN RHYTHMS 

Circadian rhythms, 
the study of the 
internal biologi- 

cal clocks of various living 
organisms, have been the 
subject of scientific research 
for some time now. Studies 
have shown the internal 
clocks of living organisms to 
be sensitive to light, as well 
as to other forms of external 
stimuli (such as ultraviolet, 
infrared, and nuclear radiation, 
magnetic and electric fields, etc.) 
that can affect hormonal levels 
and other physiological functions 
(see Fig. 1). Thus, it follows that by 
subjecting living organisms to vari- 
ous forms of external stimuli and 
observing their reactions, scientists 
can extrapolate how various exter- 
nal forces can affect changes in 
growth, physiology, reproductive 
functions, etc. 

Such scientific inquiry needn't 

Ever wonder how living organisms react 
to changes in their normal environment? 

Whether you're an amateur scientist, 
a student, or just have a healthy 

scientific curiosity, you can investigate 
the realm of circadian rhythms with any 

of the easy -to -build circuits presented here. 

NEWTON C. BRAGA 

involve elaborate, high -tech (read 
high -priced) laboratory equipment, 
facilities, and conditions. Such stud- 
ies can be pursued using common, 
fast -growing, domestic vegetation 
(such as tomatoes, beans, corn, 
flowers, etc.) as subjects. A dark 
room or a cardboard box can be 
used as a controlled environment, 
wherein the subject (in this case a 
plant) can be bombarded with var- 

ious forms of artificial stimuli, 
as shown in Fig. 2. For exam- 
ple, a coil fashioned on a 
cardboard form can be 
used to produce magnetic 
fields with which to con- 
duct radiation experiments. 
Exposing several plants to 
different sources and levels 
of radiation allows the re- 
searcher to gain an under- 
standing of how growth and 

development are influenced by ex- 
ternal forces. 

Of course, in order to get mean- 
ingful results, the researcher must use 
two subject groups for the experi- 
ments. One group -serving as the 
control group -can be exposed to 
the light following the normal day/ 
night cycle. The second group might 
be exposed to different forms of radi- 
ation (modulated light, ultraviolet, 
infrared modulated, pulsed light 
sources), or the usual day /night cycle 41 



might even be reversed. The re- 
searcher then can compare the 
growth and development of the two 
groups. 

Experimentally Yours. As all of the 
experiments outlined herein are 
conducted using common, readily 
available subjects and equipment 
(such as incandescent or fluores- 
cent lamps), the experimenter needs 
no special background in behav- 
ioral studies to perform this scientif- 
ic research. In addition, the subjects 
can be exposed to light, radiation, 
and magnetic fields simultaneously 
to perform complex experiments. 

For our studies, we've selected an 
assortment of practical electronic 
circuits that can be used to discover 
how the circadian rhythms of various 
plants and insects are affected by 
environmental changes. The select- 
ed circuits can produce light, ultravi- 
olet radiation, and magnetic fields in 

several patterns that can be adjust- 
ed to various operating conditions. 
The circuits can be used to study the 
effects of external forces on plants 
or other living organisms, such as 
insects or even humans (with spe- 
cialized aid). Of course, we're cer- 
tainly not advocating that you put a 
human being in a coil and crank up 
the "juice" to observe what happens 
when a magnetic field is produced. 
But, a trial that involves stress would 
certainly make an interesting experi- 
ment in psychology. 

For example, you might put sev- 
eral volunteers in a darkened room 
with a pulsed light to cause stress, 
and then measure respiration, heart 
rate, and blood pressure. (Sessions 
of about 10 minutes are sufficient.) 
By repeating the experiment (with 
the same group), you can deter- 
mine if the subjects become more 
or less affected by unusual ambient 
conditions. 

Now let's take a look at a few cir- 
cuits that can be used in your quest 
for knowledge. 

Stroboscopic Lamp. Our first circuit, 
see Fig. 3, is a simple arrangement 
that's comprised of four 1 -amp 400 - 
PIV rectifier diodes (D1 -D4). four resis- 
tors (three fixed and one variable), a 
capacitor (C1), an incandescent 
lamp (11), and an SCR. The pulse rate 

42 of the circuit can be adjusted (via 

R1) over a wide frequency range, 
from about four pulses per second 
(4 Hz) to one pulse every five sec- 
onds (approx. 0.2 Hz). A single 
capacitor, Cl, sets the overall oper- 
ating- frequency range of the cir- 
cuit. The range of frequencies pro- 
duced by the circuit can be altered 
by substituting different capacitor 
values for C1. 

The circuit, which can be used to 
drive common incandescent lamps 
rated up to 100 watts, is simple 
enough to be assembled using any 
construction technique with which 

NUCLEAR 
PARTICLES 

you are most comfortable. When 
assembling the circuit, the SCR 
should be mounted to a heatsink to 
dissipate heat generated by the 
SCR during operation. When mount- 
ing the circuit in an enclosure, take 
care that any exposed parts of the 
circuit are kept away from any con- 
ductive surface. 

Day /Night Conditioner. Our next 
circuit takes a slightly different 
approach to the exploration of cir- 
cadian rhythms. The circuit shown in 
Fig. 4 is designed to help the ama- 

1 
ULTRAVIOLET 

MAGNETIC 
FIELD 

Fig. 1. All living organisms exhibit hormonal levels and/or other physiological functions that are 
"governed" by the day /night cycle and /or other external influences, including ultraviolet and 
infrared radiation, magnetic and electric fields, nuclear radiation, etc. 

LIGHT OR 
ULTRAVIOLET 

SOURCE 

CARDBOARD 
BOX 

1 

Fig. 2. A dark room or a cardboard box can be 

used as a controlled environment, wherein a 
plant or other subject can he exposed to various 
forms of artificial stimuli. 

Fig. 3. The Stroboscopic Lamp-comprised of 
four I -amp 400 -P /V rectifier diodes (DI D4), 
four resistors (three fixed and one variable), a 
capacitor (CI), an incandescent lamp (I/), and 
an SCR -is designed to produce short light 
pulses. 



teur researcher ascertain the effects 
of artificially altering the test sub- 
ject's 24 -hour (day /night) cycle 
using a common low- voltage in- 
candescent lamp. The circuit, built 
around a 555 oscillator /timer (IC1), 
a 4520 dual synchronous up count- 
er (IC2), TIP120 Darlington transistor 
(QI), and an assortment of support 

R1 

2.2 MEG 

R2 
100K 

R3 
10K 

Cl 
1500 

components, can be set for a flash 
rate ranging from several minutes 
to more than 24 hours. 

In the Day /Night conditioner, the 
555 (101) is configured as an astable 
multivibrator (or oscillator), the fre- 
quency of which is determined by 
R1, R2, R3, and Cl. Potentiometer R1, 

a 2.2- megohm unit, allows the oscil- 

Fig. 4. The DaylNight Conditioner, taking a slightly different approach to the exploration of circa- 
dian rhythms, is designed to help ascertain the effects of artificially altering the test subject's 24- 
hour (day /night) cycle. 
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Fig. 5. This circuit, with its controlled duty- cycle, is built around a 4093 quad two -input NAND 

Schmitt trigger. One gate of the NAND Schmitt trigger, ICI -a, is configured as an astable oscillator, 
with a duty-cycle that can he adjusted via RI and R2. 
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Fig. 6. The previous circuit (see Fig. 5) can be altered, as shown here, allowing the reconstituted 
circuit to control AC- line -powered lamps up to 100 watts through SCRI. 

lator output to be adjusted over a 
wide range of the frequencies. The 
output of the oscillator is fed to the 
ENABLE input of up counter IO2 (only 
half of which is used in this applica- 
tion) at pin 2, while IC2's CLOCK input 
(at pin 1) is tied low. The output of 
the counter is fed through a 10k 

resistor (R4) to the base of Ql . Each 
time the counter output goes high, 
the Darlington transistor (Q1) turns 
on, completing 11's ground return 
path, causing the lamp to light. 
During negative excursions of the 
output waveform, 11 is cut off. 

When assembling the circuit, Ql 
should be mounted to a heatsink. 
The Darlington transistor can be re- 
placed by a power -FET, such as the 
IRF640, without any additional alter- 
ation in the circuit.The circuit can be 
powered from a 6- or 12 -volt power 
source. The lamp (I1) can be a 6- or 
12 -volt incandescent unit depend- 
ing on the supply voltage selected. 
The lamps can be placed in a card- 
board box along with the subject 
(plant or insects) to be studied. 

Controlled Duty -Cycle Light -Source. 
Figure 5 shows another circuit that 
can be used for circadian- rhythm 
experiments. The circuit, built around 
a 4093 quad two -input NAND Schmitt 
trigger, allows both on -time and off - 
time periods to be controlled. In 

that circuit, one gate from ICI (IC1- 
a) is configured as an astable oscil- 
lator, whose duty -cycle can be 
adjusted via R1 and R2. The setting 
of potentiometer R1, along with the 
fixed -resistor value of R3, determines 
the charge period of Cl and, by 
extension, the time that IC1 -a's out- 
put is at logic high. The setting of 
potentiometer R2, along with the 
value of fixed -resistor R4, combine 
to determine the discharge period 
of Cl . It also determines, in an 
analogous way, the time the transis- 
tor-as well as the lamp -is on. 

The other three gates (IC1 -b, 
IC1 -c, and IC1 -d), which are con- 
nected in parallel, are used to 
boost the output drive current of 
the oscillator, while inverting the sig- 
nal. That means that when the out- 
put of ICI -a is high, the combined 
outputs of IC l -b, IC 1 -c, and IC 1 -d 
are at logic low. That logic -low out- 
put, which is applied to the base of 
transistor Ql, holds the transistor at 43 
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Fig. 7. The Fluorescent UV Light- Source, although nearly identical to the circuit in Fig. 5, is 

designed to produce short pulses of visible light or ultraviolet radiation. 
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Fig. 8. Ultraviolet experiments, as illustrated here, should be performed with the ultraviolet light 
source enclosed in a cardboard box. 
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Fig. 9. This Power Supply circuit can be used to operate all of the circuits presented in this article. 

Note: ICI can be a 12- (7812) or 6- (7806) volt regulator, depending on how your circuit is config- 

ured and what parts are used in the circuit. 

cutoff, so the lamp does not light. 
However, when the output of the 
oscillator swings low, the combined 
output of the three parallel NAND 

Schmitt triggers (IC 1 -b, ICI -c, and 
IC1 -d) goes positive. That positive 
output causes 621 to turn on, illumi- 
nating I1. 

The circuit -which is capable of 
driving lamps up to 600 mA -can 
be powered from 6- or 12 -volt sup- 
plies. The circuit in Fig. 5 can be 
altered, as illustrated in Fig. 6, there- 
by allowing the reconstituted circuit 
to control a lamp that's powered 
from the AC line. The circuit can 
drive lamps up to 100 watts. As the 
SCR may be required to dissipate 
considerable heat, that unit should 
be mounted to a heatsink. 

Fluorescent UV Light- Source. Our 
next circuit (see Fig. 7), although 
nearly identical to the circuit in Fig. 5, 

is designed to produce short pulses 
of visible light or ultraviolet radiation. 
The only difference between this cir- 
cuit and the one in Fig. 5 is that 
instead of directly driving a fluores- 
cent lamp, the output of the transis- 
tor is used to drive a step -up trans- 
former (fl), which, in turn, provides 
sufficient voltage to light a fluores- 
cent lamp (FL1). 

The lamp's flash rate is deter- 
mined by the RC time constant 
established by 121 and Cl . The flash 
rate can be altered by varying the 
value of Cl within the range indi- 
cated in Fig. 6. Transformer Ti is a 
common power transformer, whose 
primary winding (rated at 117 volts 
AC) is connected as the secondary 
and its secondary winding (which 
can be either 6 or 12 volts at 800 
mA) is connected as the primary 
winding. 

That allows T1 to function as a 
step -up transformer, boosting the 
low- voltage pulses produced by the 
circuit to a level that's strong 
enough to ionize the gas inside the 
fluorescent lamp. The high -voltage 
output of the transformer, pulses that 
can reach up 400 volts, is sufficient 
to cause even very weak lamps to 
glow. Common white, colored, or 
even ultraviolet lamps (ranging be- 
tween 6 and 25 watts) can be dri- 
ven by the circuit in Fig. 7. 

When experimenting with ultravi- 
(Continued on page 65) 



BUILD THE SENTINEL 

-TiY" 
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It is common knowledge 
that when burglars plan 
to enter a home, they are 

smart enough to cut the tele- 
phone lines before entering. 
Doing so disables most moni- 
tored alarm systems, even 
those that are equipped with auto- 
matic telephone dialing (excluding 
those equipped for radio transmis- 
sion). With the telephone line dis- 
abled and a break -in in progress, 
you are cut off from the 911 opera- 
tor and anyone else who might help 
you. Obviously, unless your home is 

protected by a very sophisticated 
alarm system, your home is vulnera- 
ble to break -in. You're vulnerable 
unless your alarm system includes 

Add this early -warning system 
to your existing home -defense arsenal 

and foil would -be burglars before 
they can gain entry to your home! 

ANTHONY J. CARISTI 

an early- warning device, like the 
Sentinel. 

The Sentinel is not intended as a 
replacement for your existing alarm 
system. It is, instead, designed to 
complement your working installa- 
tion. The Sentinel Is a very simple 
electronic circuit that monitors the 
status of the telephone line at all 
times. Should the line go dead for 

any reason, an audible alarm, 
capable of "shrieking" even 
the deepest sleeper back to 
consciousness, sounds. And 
although you still won't be able 
to use the land -line to phone 
for help, at the very least, you'll 

be given ample advance warning 
before the break -in to take any cor- 
rective action that seems prudent. 

The Sentinel is simply plugged 
into any modular telephone jack in 
your home, preferably in your bed- 
room, through a duplex adapter 
(which can be purchased from any 
telephone -accessories dealer). The 
duplex adapter allows the unit to 
share a jack with a telephone set. 
The circuit is powered by a corn- 45 
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mon 9 -volt, transistor -radio battery, 
allowing it to operate even when 
both the AC power and the phone 
line fail simultaneously. And once the 
Sentinel is connected to the tele- 
phone line, it requires no attention 
from you other than to replace its 

internal battery once a year or so. 
The Sentinel also includes a built -in 
voltage monitor that provides ad- 
vance warning whenever the bat- 
tery needs replacement. 

As a final feature, the Sentinel 
is assembled on a printed- circuit 
board that has provisions for an 
optional, small, low- current, single - 
pole, single -throw relay. The relay 
can be used to activate a conven- 
tional alarm, such as a wailing siren, 
that could conceivably frighten off 
the malefactor. 

Telephone Line Fundamentals. 
Telephone company equipment 
provides a 50 -volt DC potential that 
appears across voice- and ringing - 
signal wires (usually red and green) 
at all times except when the phone 
is in use. (Green is usually positive 
and red is negative.) The line imped- 
ance from the phone company's 
central office to your phone varies, 
depending on the distance, but it is 

usually in the 600- to 900 -ohm range. 

.r: 

B1 
i 

I 9V 

When the telephone set is taken 
off-hook during use, the current 
drawn by the telephone causes a 
voltage drop (usually about 40 volts) 
across the telephone -line imped- 
ance, leaving perhaps 10 volts 
across the line at the modular tele- 
phone receptacle. Obviously, that 
DC voltage can be used to monitor 
the condition of the telephone line. 
Should the voltage ever fall to zero, 
the line has been disconnected and 
an alarm should be initiated. 

The Circuit. A schematic diagram 
of the Sentinel -which is comprised 
of a pair of CMOS 555 oscillator/ 
timers (IC1 and IC2), a voltage mon- 
itor (IC3), an N- channel JFET (Q1), a 
pair of P- channel MOSFETs (Q2 and 
Q3), five diodes (D1 -D5), and a few 
additional support components - 
is shown in Fig. 1. The Sentinel is 

connected to the telephone line 
through a modular telephone plug. 
Line voltage is applied to the gate 
of Q1 (a 2N5457 JFET) through R1 (a 
1- meghom resistor). Resistors R1 and 
R2 form a high- impedance voltage 
divider stick. Under normal) condi- 
tions, the voltage across R2 is at least 
-4 volts or more (limited by Zener 
diode D1), whether or not the tele- 
phone is in use. 
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In order to comprehend the cir- 
cuit's operation, remember that JFETs 

operate in the depletion mode - 
which is defined as a transistor hav- 
ing finite drain -to- source resistance 
with zero gate -to- source voltage. 
That means that with no gate volt- 
age applied to Q1, it is turned on. 
Applying a negative bias voltage 
(usually -1 volt or more) to the gate 
of Q1 causes a depletion region to 
form -the greater the negative bias, 
the larger the depletion region, and 
the larger the depletion region the 
less current flow through the device. 

So, with the Sentinel connected 
to the phone line as shown, Q1 is 

turned off as long as the telephone 
line is operational. With Q1 turned 
off, its drain terminal is pulled high 
through R3. That high is applied to 
the gate of Q1 (a BS250P P -chan- 
nel enhancement MOSFET), main- 
taining Q2 at cutoff. With Q2 cutoff, 
no operating power is delivered to 
IC1, keeping it off. Under those con- 
ditions, no signal is output at pin 3 of 
IC1, so the buzzer (BZ1) remains 
silent. At the same time, no voltage 
is delivered to relay RY1; therefore, 
it, too, is turned off. 

However, if the telephone line is 

cut or fails, the bias applied to the 
gate of Ql is removed. This causes 
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Fig. 1. The Sentinel is comprised of a pair of CMOS 555 oscillator /timers (ICI and 1C2), a voltage 

monitor (IC3), an N- channel JFET (Q1), a pair of P- channel MOSFETs (Q2 and Q3), five diodes 
46 (D1 -D5), and a few additional support components. 
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Ql 's depletion region to decrease, 
thereby turning Ql on. With Q1 turn- 
ed on, the gate of Q2 is pulled low 
through Q1, causing Q2 to turn on. 
With Q2 turned on, operating pow- 
er is applied to both the alarm and 
relay circuits. At that point, relay RY1 

turns on, activating the alarm circuit, 
while at the same time triggering 
IC1 (which is configured as a free - 
running astable multivibrator or 
oscillator) into operation. The output 
of IC1 at pin 3 is fed through diode 
D2 to BZ1, causing it to sound off. 

PARTS LIST FOR 
THE SENTINEL 

SEMICONDUCTORS 
Dl- 1N5234B 6.2 volt,' /2 -watt, Zener 

diode 
D2, D3, D4- 1N4148 small -signal silicon 

diode 
D5- 1N523013 4.7- volt,' /2 -watt, Zener 

diode 
ICI, IC2- LMSC555CN CMOS oscillator/ 

timer, integrated circuit 
IC3 -MN 1 3811 -U voltage detector. 

integrated circuit (Digi -Key) 
Ql- 2N5457 N- channel JFET 
Q2, Q3- BS250P P- channel MOSFET 

RESISTORS 
(All resistors are '/4-watt, 5% carbon units.) 
R I . R2- 10- megohm 
R3, R5-47,000-ohm 
R4, R6, R7- 2.2- megohm 
R8 -1500 -ohm 
R9- 470,000 -ohm 

CAPACITORS 
Cl, C4- 10 -RF, 25 -WVDC, radial -lead, 

electrolytic 
C2, C3, C5- 0.1 -p.F, ceramic -disc 
C6 -1 -1F, 25 -WVDC, radial -lead, 

electrolytic 

ADDITIONAL PARTS 
AND MATERIALS 
B I -9 -volt, alkaline, transistor -radio battery 
BZ1- Piezoelectric buzzer (RadioShack 

273 -060 or similar) 
RYI -SPST 5 -volt, 500 -ohm coil, relay 

(Mouser 431 -1415 or equivalent; 
optional, see text) 

Printed -circuit materials, telephone line 
cord w /modular connector, battery 
connector, enclosure, wire, solder, 
hardware, etc. 

Note: The following parts are available 
from A. Caristi, 69 White Pond Road, 
Waldwick, NJ 07463: An etched and 
drilled printed- circuit board for $12.95; 
Q1, Q2, Q3, ICI, IC2, IC3 for $3 each. 
Please add $5 postage/handling to all 
orders. Allow 6 to 8 weeks for delivery. 

Now let's turn our attention to the 
battery- monitoring circuit. 

Battery Monitor. The condition of 
the battery is monitored by IC3, a 
dedicated chip that responds to the 
voltage level applied between its 
positive and negative input termi- 
nals. (Its threshold voltage is about 
4.8 volts.) Battery voltage is continu- 
ously applied to IC3 through Zener 
diode D5, which in this circuit has a 
voltage drop of about 3 volts. A fresh 
battery (with a 9.0 -volt terminal volt- 
age) feeds about 6 volts (9 -3) to 
IC3, causing its output terminal to go 
to +6 volts, via pull -up resistor R5. As 
the battery becomes depleted over 
time, its terminal voltage falls. 

When battery voltage dips below 
7.8 volts, the voltage applied to IC3 
drops below its threshold voltage, 
causing its output to go to zero volts. 
That low is applied to the gate of 
Q3, causing it to turn on. When Q3 
turns on, power is applied to IC2 (the 
second CMOS 555 oscillator /timer), 
which is configured as a low -duty 
cycle, astable multivibrator with a 
period of about 15 to 20 seconds. 
When activated, a series of 20 -ms, 
positive -going pulses (output at pin 

3) are applied to the piezo buzzer 
through D3, producing a series of 
short audio bursts, indicating that 
battery replacement is necessary. 

Construction. The author's proto- 
type of the Sentinel was assembled 
on a printed- circuit board, measur- 
ing 17/8 by 21/4 inches. A full -scale 
template of that foil pattern is shown 
in Fig. 2 for those who prefer to etch 
their own printed- circuit boards. For 
those otherwise inclined, an etched 
and drilled printed -circuit board 
can be obtained from the source 
specified in the Parts List; or, if you 
prefer, the circuit can be hard wired 
on perfboard. 

Once you've obtained the print- 
ed- circuit board and all of the parts 
listed in the Parts List, construction 
can begin. Assemble the Sentinel's 
printed- circuit board guided by the 
parts -placement diagram shown in 
Fig. 3. Those planning to hard -wire 
the Sentinel should assemble the cir- 
cuit according to Fig. 1. Regardless 
of the construction method select- 
ed, be sure that all polarized com- 
ponents (such as the electrolytic 
capacitors and solid -state devices) 
are properly connected to the cir- 

Here is the Sentinel's printed -circuit hoard ready to he installed in u suitable enclosure. 1/ not 
required, the relay can he eliminated from the layout. 47 



-- -1 7/8 INCHES .I 
Fig. 2. The author's prototype of the Sentinel 

was assembled on a printed- circuit hoard, mea- 

suring 1718 by 2114 inches. A full -scale template 

of that foil pattern is shown here for those who 

prefer to etch their own printed -circuit hoards. 

cuit. A solitary part placed in the cir- 
cuit backwards will render it inopera- 
five, and it stands a good chance of 
self- destructing, taking one or more 
components with it. 

While not strictly necessary, it is a 
good idea to provide sockets for the 
two 555 oscillator /timers (ICI and 
IC2). Aside from removing the possi- 
bility of thermal damage to the ICs 

during Installation, sockets also allow 
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the ICs to easily be replaced, should 
it ever become necessary. (It is diffi- 
cult to remove a multi -pin device 
from a printed- circuit board without 
damaging the copper pads once it 
has been soldered in place.) Note 
that IC1 and IC2 are CMOS devices; 
make sure that the units you select 
are also CMOS parts, and not stan- 
dard devices. 

Begin assembly by installing the 
passive, on -board components first - 
IC sockets, capacitors, and resistors. 
Follow the passive components with 
the active, on -board components. 
Do not install the ICs in their sockets 
at this time. Next connect the off - 
board components to the circuit 
through appropriate lengths of 
hook -up wire. Note: BZ1 should first 
be mounted to an enclosure of 
sufficient size to accommodate the 
Sentinel's printed -circuit board and 
its battery power source, and then 
connected through hook -wire to 
the circuit board. Next drill a hole in 

the enclosure through which to pass 
the Sentinel's telephone line cord, 
and then prepare the telephone 
line cord, but do not connect it to 
the board at this point. One end of 
the line cord connects directly to 
the printed- circuit board as indicat- 
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Fig. 3. Assemble the Sentinel's printed- circuit board guided by this parts- placement diagram, start- 

ing with the passive components followed by the semiconductors and off -board wiring. When assem- 

bling the circuit, he sure that all polarized components (such as the electrolytic capacitors and 
48 solid -state devices) are properly connected to the circuit. 

Fig. 4. Using a DVM or VOM, a 20 -volt or 
more DC power supply, and a 1000 -ohm resis- 

tor, set up as illustrated here, test the Sentinel's 

operation to ensure that it works as described. 

ed in Fig. 3. The other end of the line 
cord is terminated in a 4- conductor 
modular phone plug. 

Once all of the components (ex- 
cluding Cl, I IC2, and the line cord) 
have been installed, check your 
work for construction errors -cold 
solder joints, solder bridges, short 
circuits, misoriented or misplaced 
components, etc. If all appears 
OK, proceed to the next phase of 
construction. 

Telephone Line Polarity. It is imper- 
ative that the Sentinel be connect- 
ed to the telephone line with the 
correct polarity; otherwise it won't 
work. Many telephone systems use 
the green and red wires of a multi - 
conductor cable to carry voice and 
"ring" signals; the green is usually 
positive, while the red is negative. 
However, check the polarity of your 
telephone line with a DC voltmeter 
to be sure. To test the line polarity, 
plug the modular connector of the 
line cord into the telephone recep- 
tacle that will be used for the 
Sentinel. Set the DC voltmeter to the 
200 -volt range and locate the pair 
of wires that produces a 50 -volt read- 
ing. Carefully mark the wires with the 
proper polarity (+ and -) as indi- 
cated by the voltmeter. Those are 
the wires that are to be connected 
to the positive and negative tele- 
phone -line input terminals of the cir- 
cuit board. 

Checkout. In order to test the Sen- 
tinel, you need a DVM or VOM, a DC 
power supply capable of out- 
putting 20 volts or more, and a 1000 - 
ohm resistor; the resistor is used to 
simulate the voltage that appears 
across the telephone line. Figure 4 
illustrates a hookup that can be 
used to test the circuit. Before insert- 
ing the battery into its connector, 

(Continued on page 65) 



ANTIQUE RAdio 
Evolution of a Collector 

everal months ago, I received a 

long and detailed letter (he 
called it a "novella') from reader Victor 
Smedstad (Bainbridge Island, WA). 
Victor described how he got started as 
an appreciator of old radios; explained 
how his approach to, and interest in, the 
vintage sets evolved; and discussed 
some of his most recent projects (one 
can't exactly call them "restorations," as 
you will see). Many will not agree with 
Vic's approach to radio rehabilitation. 
However, his letter was so articulate and 
interesting that I felt it was worth turning 
the column over to him for a while. 

Without further ado, then, I give you 
Victor Smedstad. Most of what you will 
read is in his own words. And rather 
than put in a lot of annoying ellipses to 
show you where copy has been left 
out, I will simply tell you that some 
details have been eliminated to save 
space. Where necessary, I have in- 
serted connective material so that the 
remaining copy can be read seamlessly 
-Marc Ellis 

THE EARLY YEARS 
In about 1942 or -43, my grandpar- 

ents had a Kennedy console housed in 

an elaborately carved cabinet. It had a 
12 -inch speaker as I recall and housed 
a phonograph in a top compartment 
accessed through the hinged top of the 
cabinet. It apparently malfunctioned, 
because it was replaced with an RCA 
or GE radio -phonograph in an entirely 
undistinguished cabinet. 

I inherited the guts of the Kennedy, 
which I housed in a makeshift cabinet 
that I cobbled together with typical 13- 
year -old skills. While it did receive radio 
stations, my sense of smell warned me 
that a catastrophe might well occur if it 

were kept on for much more than 15 
minutes. At the time, I didn't understand 
what was wrong with it, though I now 
suspect it had a leaky filter capacitor. 

Perhaps ten years later, a friend of 
my grandmother's kindly gave me a 
Westinghouse one -tube battery set. 
Naturally, instead of preserving it, I 

tore it apart and (ignoring the "guts ") 
used the cabinet for a parts box. 

Vic's nicely- crafted A -K 32 cabinet may not 

look original, but it boasts a Plexiglas front 
panel and a top- access door that reveals the 

handsome components inside. Note the circuit 
card at end of power cord. 

COMING TO MY SENSES! 
I finally came to my senses perhaps 

20 years later. A client was cleaning out 
his basement and asked me if I wanted 
the two old radios sitting there. One 
was a Clarion Jr. (Transformer Corp. of 
America) Model 40 TRF. The other was 
a Radiola Model 60 with a speaker. The 
Model 60 had a 25 -cycle transformer, 
so I assume it had been made for the 
Canadian market. It had a complete 
complement of tubes and was missing 
only one item, a knob, as far as I could 
tell. 

In any event, I smoke tested the "60" 
with a new line cord and it worked! One 
of its tubes, conveniently the untuned 
RF amplifier, was dead. I cleaned it up, 
refinished the cabinet (the inside of the 
lid was pristine, but the outside finish 
was shot), and replaced the dead tube. 
I even duplicated the missing knob, 
using liquid rubber to make a mold and 
casting it in black resin plastic. Finally, I 

obtained documentation, including xero- 
graphic copies of some original ads for 
the "60," which had a retail price of $135 
without speaker or tubes. 

Adding a 5 -ohm resistor in the AC- 
input circuit to reduce the voltage to the 
ancient innards for longer life, I placed 
the radio on my display shelf. That was 
20 some years ago, and the "60" is still 
called on to perform now and then to 
show visitors just what 1930 technolo- 
gy could produce. 

All but one of the capacitors in the 
Clarion, which dates from 1933 or so, 

MARC ELLIS 

were either open or shorted. One of the 
tubes had a loose top cap. But the 
speaker was functional and the trans- 
formers were still in working order. I 

stuffed the loose tube cap with con- 
ducting foam (the stuff ICs used to 
come embedded in) and glued it back 
on the top of the tube so that the foam 
made the connection between the wire 
lead from its grid to the cap. (As no 
appreciable current flows in the grid cir- 
cuit, the resistance of the foam is real- 
ly irrelevant.) 

All the capacitors have been re- 
placed, along with the bleeder resistor 
that terminated the high -voltage DC 
from the rectifier and furnished bias -, 
screen -, and plate -voltages for the four 
tubes. The veneer has been repaired 
and refinished. This set, too, works 
when asked. 

The only problem with the Clarion 
stems from its lack of an Automatic - 
Gain- Control (AGC) circuit. About one 
mile from me is the antenna of a local 
radio transmitter at 1590 kHz, which 
swamps everything not protected by 
AGC. To solve that problem, I put 
together a simple wave trap tuned to 
1590 kHz. 

This radio, too, sports 5 ohms in its 
AC primary to lower the voltages and 
lengthen the life of the circuitry and 
tubes. I can detect no reduction in per- 
formance. (Note: Line voltages in the 
early 30s averaged 110 volts, while 
today, 115 -120 volts is typical. So, with 
the resistors in place, Vic's sets may be 
operating very close to their intended 
supply voltages -Ellis). 

GETTING HOOKED 
Those two sets got me hooked on 

looking at old radios that I once scoffed 
at. A trash day in the late 70s netted me 
a GE Model 155 floor model: push -pull 
6L6s, driving a 15 -inch speaker, with a 

total of 13 all -metal tubes, including 
dual rectifiers, and a frequency cover- 
age from 140 kHz to 70 MHz! 

The cabinet needed a new base, and 
its finish reflected 15 years in a garage. 
I refinished the cabinet and made a new 
base similar to, but not identical with, the 49 



original. Two knobs were cast to replace 
missing ones. I dug in to my stock to 

replace several 400 -volt capacitors, all 

of which reposed in circuits which came 
very close to 400 volts on start up. 

The Model 155 was from 1936 or 
so. If one reads the instructions for the 
RCA Model 60 and compares them 
with the features of the GE Model 155, 

one will be amazed. The Model 155 

sported the expanded- frequency cov- 
erage already noted, automatic -fre- 
quency control on the broadcast band, 
a dial which changed color from red to 
green when a broadcast station was 
tuned in, and a muting switch on the 
tuning mechanism so one could avoid 
hearing interstage noise when tuning. 
The Model 60's primitive superhet cir- 
cuit tuned both the broadcast band 
with no frills, and its minimal audio out- 
put also drove a separate magnetic 
speaker. What a difference in technol- 
ogy those few years made! 

Also on my display shelf are a 

Lafayette three -tube regenerative all - 

wave receiver alongside an AC /DC /bat- 
tery Spartan four -tube portable and a 

half -dozen home -brew crystal sets. 
Sitting beside the computer on which I 

am writing this is a Wells- Gardner -man- 
ufactured National All -Wave Navy 
Receiver with an extraordinary band - 
switching arrangement that, by itself, 
must weigh more than a modern all - 

wave receiver, cabinet and all. 

FLEA -MARKET FINDS 
A couple of years ago, I visited an 

Antique Radio Swap Fest in Seattle and 
picked up the guts of an Atwater -Kent 
Model 32 and most of a Radiola Model 
20. The Atwater -Kent had no cabinet, 
only a couple of parts of the wood front 
panel, and no tubes. The chassis was 
apparently made of armor plate. But the 
remaining parts were and are beautiful. 

Restoring the Atwater -Kent 
The four tuning capacitors of the 

Atwater -Kent (A -K) are coupled by a 

beryllium copper band coordinating four 
brass pulleys attached to the capacitor 
shafts. All of the machine screws are 
brass. The capacitors, not being encum- 
bered with rivets or pressed fittings, are 
completely "disassembleable." Other 
than tubes, coils, and the variable cap- 
acitors, it has almost no parts. A resistor 
in each grid circuit helps eliminate oscil- 
lation (binocular coils also help). Then 

50 there are the filament -voltage rheostats 

and the grid -leak resistor, and that is 

about it. 

Since I was very impressed by the 
brass "works" and also unwilling to 
reproduce the original wood cabinet, I 

eliminated the steel chassis /front panel 
and substituted an aluminum chassis 
and a 1/4 -inch Plexiglas front panel. The 
variable capacitors were disassembled 
and polished. All of the brass was pol- 
ished and a new wooden cabinet put 
together. 

Rebuilding the Radiola 
The Radiola Model 20 was more of 

a challenge. It had a water- damaged 
cabinet, which could not be repaired, 
and it also had no tubes. Its grid -leak 
resistor had skyrocketed in value to 
about 20 megohms. 

I noted that 01 As such as were used 
in the A -K and the 199s used in the 
Radiola shared pinouts with 30s and 
had similar transconductance and 
amplification factors. New 305 cost a lot 
less than either used 01 As or used 
X199s. And 31s (obtainable at compa- 
rable cost savings) are similar to the 
71 A and 120 used in the output stage of 

the A -K and Radiola, respectively. 
The biggest difference between 

these tubes lies in the filament volt- 
age /current requirements. So I decided 
to use 30s and 315 in both the A -K and 
the Radiola Model 20. After all, I would 
not be able to provide these sets with 
original cabinets anyway, and almost 
no visitor would know the difference 
between the substituted tubes and the 
originals. 

Because the Model 20 does not 
have an effective gain control, the vol- 
ume of my nearby station is annoyingly 
loud. Since I intended to run the sets 
with a speaker, I installed a 5 -inch, 4- 

ohm speaker in a home -made cabinet, 
which looks sort of late 1920 -ish, and 
included a three -position L pad. The 
input to the L pad /speaker has parallel 
pin jacks and a 1/4 -inch phonograph 
jack. The Radiola has 1/4 -inch phono- 
graph jacks in the driver stage as well 

as in the final output stage. The 
Atwater -Kent has pin posts in its final 
output stage. So I put together a speak- 
er cord with pin connectors on one end 
and a 1/4 -inch phonograph plug on the 
other, so it can connect either set to the 
speaker. 

As I already noted, I am plagued 
with this terrible transmitter at 1590 
kHz. When I first tried the Radiola, it 

This view of Vic's Radiola 20 cabinet shows one 

of the removable side panels. 

worked fine up to about 1000 kHz. But 
above that point its regenerative circuit- 
ry screamed and made tuning in any 
station within 300 kHz of 1590 impossi- 
ble. (On the other hand, with a 2 -foot 
hunk of wire as an antenna, it pulls in a 

Canadian station at 530 kHz that most 
of my modern receivers do not know 
exists.) 

Part of the problem was the fact, I 

believe, that 30s are hotter (higher 
amplification factor) than 199s. So I put 
a resistor across the secondary of the 
coil in the grid of the detector /regenera- 
tive circuit to detune it a bit and replaced 
the grid leak resistor. Works fine! 

The "20" receives broadcast sta- 
tions only a little bit better than a $10- 
transistor set, but its innards are fasci- 
nating. So I built a new cabinet of 3/4- 

inch mahogany, which is 99% identical 
to the original boxwood and veneer in 

appearance. However, the side panels 
have detachable inserts so that the 
coils and mechanisms are visible. 

I fabricated a dial plate for the bat- 
tery rheostat by making a mold from an 

existing one and modifying a casting 
made from the mold. I also cast a new 
knob to replace a missing knob using 
the technique already described. 

Power Supplies 
In the photos, you will see that the 

power -supply cords are terminated 
with modern -looking electronic cards. 
These are part of my "universal- power- 
supply" system for powering battery 
sets. (Both the A -K Model 32 and the 
Radiola Model 20 were designed to 
use batteries.) 

The two sets do not use identical B+ 

or C- voltages, though all require the 
(Continued on page 58) 



CIRCUIT CIRCUS 
IC Logic Gates and Inverters 

ver the years here at the 
Circus, we've shared a large 

number of circuits using the Comp- 
lementary Metal -Oxide Semiconductor 
(CMOS) and Transistor- Transistor- 
Logic (TTL, or T2L) line of integrated 
circuit logic gates. We've built oscilla- 
tors, low- powered RF transmitters, 
speed -control circuits, light dimmers, 
stepper -motor controllers, and many 
other circuits using these versatile 
devices -but I don't recall ever taking 
the time to go over the basic functions 
and characteristics of these devices. 
Understanding just how each of the 
gates operates can make the job of 
troubleshooting much easier and make 
designing your own circuitry a real pos- 
sibility. In this month's column, we'll 
take a look at the 7400 line of TTL logic 
gates and inverters and the 4000 fami- 
ly of CMOS gates and inverters, and 
we'll leave the newer series of gates for 
a later date. 

THE 7400 -TTL FAMILY 
The 7400 family of TTL ICs has 

been around for about thirty years and 
is still going strong in many circuit appli- 
cations. Most commercial TTL ICs in 

the 74XX family are useful over a 0° to 
70 °C operating environment. The one 
or two letters following the "74" indicate 
the special TTL family (if applicable), as 
follows: (74XX) -standard, or regular 
TTL, (74LXX) -low- power, (74HXX)- 
high- power, TTL (74SXX)- Schottky, 
(74LSXX) -low -power Schottky, etc. 
Which sub -family to select depends 
upon several design considerations, 
such as speed, power consumption, 
frequency of operation, and, of course, 
price and availability. The sub -family 
designation is then followed by a 2, 3, 

or 4 -digit device -identification number. 
For example, a 74L04 is a low -power 
hex inverter (six inverters in one IC 

package). 
Since these are digital gates, we 

only have to be concerned with a logic 
"1" (high) and a logic "0" (low) for their 
input/output levels. The ideal operating 
power -supply voltage for these devices 
is 5 volts, but they are designed to func- 
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Fig. 1. Circuit topology illustrating one of six open 

lector hex inverter IC. Identifications of transistors 
discrete components. 

tion with a supply of 4.5 to 5.5 volts. The 
ideal signal input low, or "0" logic level 
would be zero volts. However, in the 
real world this doesn't happen often, so 
a recommended maximum "Low" volt- 
age level is 0.8 volts. Any voltage 
above 0.8 volts and less than about 2 

volts is considered a non -logic level and 
does not represent either a ""Low -" or a 
"HIGH -" logic level. A typical ""Low" for 
the TTL gate is about 0.1 to 0.4 volts. 

The ideal "HIGH -"output logic level 
for a TTL gate would be 5 volts, but in 

reality the actual value will be some- 
where between 3.0 to 4.5 volts -with a 

minimum allowable level of 2.5 volts. A 
typical "HIGH" output is about 4.0 volts. 

A TTL gate supplies a maximum 
"HIGH- "(source) output current of 0.4 mA 
and a maximum ""Low" (sink) current of 
16 mA. The current requirement for sin- 
gle -gate input is only 40 µA when the 
input is "HIGH" and 1.6 mA when the 
input is ""Low." Each TTL output can 
drive 10 input gates, which is referred to 

5 6 l' 
-collector inverter circuits in a typical open -col- 
, etc. are for reference only and do not represent 

as the IC's fan -out capabilities. 
A typical TTL open -collector inverter 

circuit is shown in Fig. 1. This is the 
equivalent circuit that makes up one of 
the six inverters in a 7405 hex inverter. 
A pull -up resistor must be tied to the 
open collector and the 5 -volt source for 
the circuit to operate. 
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Fig. 2. Schematic diagram of a CMOS device, 

consisting of a P- channel and N- channel 
enhancement -type MOSFET, fabricated on a sin- 

gle substrate. 51 



THE 4000 -CMOS FAMILY 
The CMOS 4000 logic family is one 

of the most popular and user -friendly 
lines of digital ICs available to the 
experimenter. Like the TTL family, 
there are numerous subfamilies asso- 
ciated with CMOS devices. For simplic- 
ity CMOS sub -families are assigned 
numbers similar to the TTL- numbering 
system, with one to three letters indi- 
cating the sub -family and as many as 
five numbers indicating the specific 
device, as follows: (40XX)- standard 
CMOS; (74CXX) -CMOS version of 
TTL; (74HCXX)- high -speed CMOS; 
(74HCTXX)- high -speed CMOS, TTL - 
compatible, etc. For example, a 

74HC04 IC is a high -speed CMOS hex 
inverter. 

CMOS devices require very little 
operating power, and during standby 
almost no current is required. The sup- 
ply voltage requirements are anything 
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but critical, allowing voltages of 3 to 16 

volts to be used. The CMOS inputs 
require almost zero drive current be- 
cause their input impedance is like an 
open circuit. Also, due to the wide range 
between the logic voltage levels, these 
devices offer excellent noise immunity. 

Since the CMOS devices can oper- 
ate over a wide voltage range, an exact 
digital -input "HIGH -" or "Low -"voltage 
level can not be given. A logic -input 
"Low" level is defined as any voltage 
less than 30% of the supply voltage. If 

the circuit is operating with a 10 -volt 
supply, the maximum voltage for a logic 
"Low" is about 3 volts. A logic input 
"HIGH" is any voltage greater than 70% 
of the supply voltage, and with a 10 -volt 
supply the minimum logic "HIGH -"voltage 
level would be 7 volts. The output "HIGH - 

"logic voltage level rises to about 99% 
of the supply voltage, and the "Low - 
"logic level drops to near -zero volts or 
circuit ground. 

There are several CMOS character- 
istics that can be disadvantages in 

some circuit designs, and the following 
points should be remembered. CMOS 
devices are slower than similar devices 
in the TTL family, with propagation 
delays in some devices as high as 100 
ns. Static discharge can kill any CMOS 
device with a single strike, so extra 
care must be taken in handling. All 
unused CMOS inputs must be tied to 
either ground or battery positive; and if 

any are left open, strange things will 
happen. Always check all inputs and 
make sure they go somewhere. Use a 
grounded soldering iron when installing 
a CMOS IC on a circuit board. 

CMOS- COMPLEMENTARY 
MOSFET PAIR 

Figure 2 illustrates a typical CMOS- 
complementary MOSFET pair that is 

found in the basic 4000 IC family. Two 
enhancement -mode MOSFET transis- 
tors are connected across the power 
source with the P- channel device con- 
necting to the positive source and the 
N- channel to circuit ground. 

Taking the input to positive supply 
turns on the N- channel MOSFET (P- 

channel is off) and sets the output to 
about zero volts, giving a "Low" output. 
With the input at ground, the P- channel 
MOSFET turns on (N- channel is off) and 
brings the output up to the source volt- 
age, producing a "HIGH" output. The out- 
put is the opposite of the input, as in an 
inverter stage. 

LOGIC NOT GATES 
The logic gate, no matter what IC 

family, is the basic building block for all 
digital circuitry. The simplest of all logic 
gates is the NOT gate or inverter. Figure 
3A shows the schematic symbol for a 

NOT gate or inverting buffer. The truth 
table in Fig. 3B indicates that a logic 
low at the gate's input produces a 

logic -high output, and a logic -high 
input results in a logic -low output. 
Figure 3C shows an equivalent hard- 
wired circuit that will help you under- 
stand the logic. If switch S1 is in the "0" 
position, the LED is lit or on. Moving 
the switch to the "1" position turns the 
LED off. 

The 4049 hex -inverting buffer and 
the 4050 hex non -inverting buffer are 
two very popular CMOS ICs that exhib- 
it the NOT function. Each buffer, operat- 
ing from a 5 -volt supply, can fan out to 
drive two TTL -input gates. 
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and its truth table representation in (B). The 

equivalent logic circuit is given in (C). 



LOGIC AND GATES 
The next gate we're going to look at 

is the two -input AND gate that is shown in 

Fig. 4A. Let's compare the logic results 
defined in the truth table of Fig. 4B to the 
operation of the equivalent circuit in Fig. 

4C. It is obvious that both switches, S1 

and S2, must be closed to turn the LED 
on. Any other combinations of inputs will 
not give a "HIGH" output. In an AND gate, 
all inputs must be high before a high 
output will occur -any other combina- 
tion of inputs only produces a logic -low 
output. The 4081 IC is a typical quad 2- 

input AND gate. 

LOGIC NAND GATES 
Figure 5 shows a NAND gate, which 

actually is an AND gate with an inverter 
connected to its output. Compare the 
AND gate and the NAND gate truth tables, 
and you will see what I mean. In a NAND 

gate, all inputs must be logic high to 
produce a logic -low output. Any other 
input combinations produce a logic -high 
output. Check out the equivalent logic 
circuit in Fig. 5C, and you can prove this 
to yourself. To turn on the LED (logic 
high), either /both switches must be 
opened ( "0" position). A 4011 IC is a 

typical quad 2 -input NAND gate. 

LOGIC OR GATES 
Next on the list is the OR gate. The 

OR gate symbol is shown in Fig. 6A, 
along with the truth table in Fig. 6B, and 
the equivalent logic circuit in Fig. 6C. All 
inputs of an OR gate must be logic low 
to produce a logic -low output. Any other 
input combination will produce a logic - 
high output. If any input is logic high, the 
output also is a logic high (LED lit in Fig. 
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c 

Fig. 7. The logic symbol of a NOR circuit is 

shown symbolically in (A). The truth table is 

defined in (B). while the circuit in (C) represents 

the NOR operation. 
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Fig. R. This sequence of circuits shows how NAND circuits are the "building blocks" of other com- 

mon logic circuits. Tying the two inputs of a single NAND gate together is used in (A) to define an 

inverter operation (or NOT logic). Two series- connected NAND gates are used to make up the AND gate 

of (B). The OR gate of (C) can he constructed with three NAND gates. two of which are paralleled as 

inverters and series-connected to a third NAND gate. The NOR gate of (D) is constructed with the OR 

gate circuit of (C), hut with a NAND- inverter added at its output. 

6C). The 4071 IC is a typical quad 2- 
input OR gate. 

LOGIC NOR GATES 
The NOR gate, see Fig. 7, is nothing 

more than an OR gate with an inverter 
connected to its output. Compare the OR 

and NOR truth tables, and you'll see that 
this is true. All inputs of a NOR gate must 
be logic low to produce a logic -high out- 
put. All other input combinations will 
only produce a logic -low output. Check 
out the equivalent circuit in Fig. 7C, and 
you can prove the truth table true. If 

either /both S1 or S2 are closed, then the 
LED cannot go on. A 4001 IC is a typi- 
cal quad 2 -input NOR gate. 

LOGIC AND, OR , AND NOR 
GATES 

We have just covered the five most 
valuable and often -used gates in digital 
circuitry. Look these over and see if you 
can determine which of the five gates 
can easily be used to make any and all 
of the remaining four gates. Here's a 

hint. The most popular and often -used 
gate is the NAND gate. Now take a look 
at the four gates in Fig. 8 -all are made 
up out of standard NAND gates. 

Our first constructed gate is the NOT 

gate in Fig. 8A. To turn a NAND gate into 
a NOT gate or an inverter, just tie the two 
inputs of gatel and gate2 together and 
apply the common input. If a non- invert- 
ing buffer is needed, just cascade 
another NAND gate. 

Moving on to the AND gate shown in 

Fig. 8B, this development uses two 
standard NAND gates, gatel and gate2, 
connected in series to form an AND 

gate. Go back to the truth table in Fig. 
4B. All gates in an AND gate must be 
high to produce a logic -high output. If 

inputs "A" and "B" (in Fig. 8A) are logic 
high, its output at gatel is low. This 
logic low is inverted by the second 
NAND gate, gate2, which produces a 

high output. Inputs high /output high 
equals an AND gate. 

The OR gate, see Fig. 8C, is made 
up of three NAND gates. gatesl and 2 

are connected in an inverter configura- 
tion with their outputs driving the inputs 
of gate3. Go back and look at the OR 

gate's truth table in Fig. 6B, and we see 
how the constructed OR gate operates. 
All inputs of the OR gate must be a logic 
low to produce a logic -low output. If we 
connect inputs "A" and "B" (in Fig. 8C) 
to ground (low), the output of the two 

(Continued on page 58) 53 



Tunnel Diodes and Other Goodies 
ne type of diode that was wide- 
ly used in the 1960s in many 

applications where transistors did not 
operate well was the tunnel diode. Its 

mode of operation enabled it to be 
used at frequencies in excess of those 
that could be achieved by many other 
semiconductor devices. 

Although tunnel diodes are not near- 
ly as widely used today, they are still 
mentioned; and it's well worth investi- 
gating how they work. Sometimes they 
are encountered today, and their mode 
of operation is very interesting. 

Background 
The diode was discovered in 1958 

by a Ph.D. research student named 
Leo Esaki. He was investigating the 
properties of heavily doped germanium 
PN junctions for applications associat- 
ed with high -speed bipolar transistors. 
In this application a narrow, but heavily 
doped PN junction was required. 
Subsequently the tunnel diode, also 
referred to as the "Esaki diode," was 
demonstrated in a number of other 
materials including gallium arsenide. In 

1973, Eskai was awarded the Nobel 
Prize for Physics for his pioneering 
work with the tunnel diode. 

The tunnel diode (like the Gunn 
diode -see Think Tank, December 
1998) has no rectifying properties. The 
diode's unusual characteristic, as a 

negative resistance device, proved that 
it could be useful commercially as a 
microwave oscillator, since it was small- 
er than the tubes or transistors of the 

rn time. 
rn 

Tunnel -Diode Structures 
rts 

The tunnel diode is similar to a stan- 
d? dard PN junction, except that the dop- 

u ing or impurity levels are very high; and 
the depletion region (or the area 

t between the P -type and N -type materi- 

w als) is infinitesimally thin, typically in 

á( "What is A... ?" series by Ian Poole, 

o G3YWX, reprinted by permission from 
Practical Wireless, Arrowsmith Court, 
Station Approach, Broadstone, Dorset 

54 BH18 8PW, England.) 
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Fig. 1. Here we see several structures of tunnel diodes. In (A) we illustrate the pulse - bonded process, 

in (B) the ball -alloy structure is seen, while the fabrication shown in (C) uses normal planar tech- 

nology to produce the required PN junction. 

the range five to ten nanometers (or 50 
to 100 angstroms). This very narrow 
depletion region width indicates that 
the capacitance of the diode is high. 
That means that when the diode is to 
be used for high- frequency operation, 
where a low value of capacitance is 

required, the diode area must be made 
very small. (Recall that the capacitance 
for a parallel -plate capacitor varies 
inversely with the thickness of the 
structure but directly with the area of 
the plates.) 

There are a number of methods that 
can be used to fabricate a tunnel diode. 
These are shown in Fig. 1. The first 
structure, Fig. 1A, is made with the 
pulse- bonded method. Here a heavily 
doped substrate is taken, and a wire 
coated with the dopants is pressed 
against it. A voltage pulse is then 
applied, which causes local alloying; 
and a small junction is formed. As can 
be seen, this method is not very control- 
lable, but it produces a very small junc- 
tion suitable for RF applications. 

The second structure is known as 
the ball -alloy structure. Here an alloy 
containing the required dopants is 
brought into contact with a heavily 
doped substrate. The structure is heat- 
ed to a temperature of around 500° C. 

At this point, the alloy melts and the 
dopants diffuse into the substrate. The 
area around the alloy is then etched to 
reduce the size of the junction, as 
shown in Fig. 1B. 

The third structure uses normal pla- 

nar technology (shown in Fig. 1C). A 
small area of a heavily doped substrate 
is left exposed; and the area is exposed 
to diffusion, epitaxial growth, or alloying 
to give the required PN junction 

Characteristic Curves 
The combined current -voltage curve 

for a tunnel diode is shown in Fig. 2, 

superimposed with similar characteris- 
tic curves for its component elements; 
namely normal diode current and tunnel 
current. The composite curve for the 
tunnel diode can be seen to rise at first 
and "peak," then fall back to a "valley," 
and then start to rise again. The reason 
for this "peak" and "valley" effect is that 
there are a number of different compo- 
nents needed to form the overall curve. 

The two main components are the 
normal diode current across the junc- 
tion and the current arising from the 
tunneling effect. It is this last compo- 
nent that is of interest in a tunnel diode. 
The phenomenon of "tunneling" is a 
complicated mechanism resulting from 
a quantum mechanical effect. It occurs 
when electrons pass through a poten- 
tial barrier in a way that can be visual- 
ized as tunneling. It has been found 
that the tunneling current peaks at a 
certain voltage and then falls away giv- 
ing a negative resistance. This effect 
can be used in a variety of ways, which 
permits the tunnel diode to be used as 
an amplifier and also an oscillator - 
depending upon the diode's bias and 
input- source characteristics. 



The tunnel diode can be placed in a 
circuit like that shown in Fig. 3. The 
steady DC voltage supplies the bias 
voltage for the diode. In this simple gain 
circuit, the output signal is an amplified 
form of the changing input signal. 

Advantages and Disadvantages 
The success of the tunnel diode 

resulted not only from its negative 
resistance but also its high speed of 
operation. This results from the fact 
that it only uses majority carriers; i.e. 

holes in a P -type material and elec- 
trons in an N -type material. The tun- 
neling effect is inherently fast, while 
many other devices are slowed down 
by their minority carriers (i.e., holes in 

an N -type material and electrons in a 
P -type material). 

However, there are a number of dis- 
advantages, and these have meant that 
in recent years tunnel diodes have not 
been as widely used. In the first in- 
stance, they only have a low tunneling 
current; and this implies an oscillator 
generating low -output power (under 10 

mW). Secondly, they are only two- termi- 
nal devices, and they do not provide suf- 
ficient isolation between the input and 
output stages. The third drawback 
results from the manufacturing prob- 
lems in reproducibility, especially in inte- 
grated circuits. 

Uses 
Although tunnel diodes are not 

widely used today, they had found 
widespread use in the late 1960s in 

UHF and microwave amplifiers and 
oscillators. In these applications, they 
were able to offer good high- frequency 
performance coupled with low levels of 
noise. Today they are still occasionally 
used in low -noise amplifiers. 

In next month's column, we will con- 
tinue looking at unusual semiconductor 
devices as we examine the laser diode, 
which is used in various commercial 
applications ranging from CD drives, 
copy machines, etc. to specialized opti- 
cal communications. But enough theo- 
ry, let's look at a couple of interesting 
reader circuits. 

SELECTABLE PULSE - 
WIDTH GENERATOR 

Our first entry, see Fig. 4, is a pulse - 
generator circuit that can be pro- 
grammed for a number of different 
outputs by closing one or a combination 
of ten switches. The output of the 4093 
IC oscillator circuit clocks the input of a 
4017 CMOS IC. The 4017 CMOS IC is 

a divide -by -ten counter with ten individ- 
ual outputs. With each input clock 
pulse, the 4017 steps one position and 
brings that output high. The next pulse 
steps the next output high while return- 

NORMAL DIODE CURRENT 

COMBINED CURRENT 

TUNNEL CURRENT 

. 

DIODE VOLTAGE 

Fig. 2. These curves illustrate the various currents present in a tunnel diode. The combined current 
(dotted) is shown as the superposition of normal diode current (dashed) and tunnel current (solid). 
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Fig. 3. A basic circuit for an amplifier using a 

tunnel diode (Dl). 
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ing the previous output back low. 
This process continues for a count of 
ten in a sequential manner. Each out- 
put occurs only one time in ten input 
pulses. So to obtain a 100 -Hz output, 
the clock oscillator would operate at 
1000 Hz, or ten times the single out- 
put frequency. 

The waveform chart in Fig. 5 shows 
the output for each switch closure. As 
shown, any combination of switch clo- 
sures can be used to create a desired 
output waveform. Closing S2, S3, S6, 
and S7 produces the bottom wave - 
form.-C. Rakes, Bentonville, AR 

This is a fine circuit to experiment 
with at home or in the lab. By select- 
ing any one or more of the SPST 
switches, you can create many differ- 
ent outputs. By the way, good substi- 
tutes for the 4093 Schmitt trigger IC 
are NTE4093B or Thomson SK40938; 
the 4017 decade counter /divider IC 
can be replaced with an NTE4017B or 
SK40178 unit. 

AN AUDIO Q- MULTIPLIER 
It's a busy night on the 80 -meter 

band. You're trying to listen to a CW 
message in an extremely crowded spot 
on the dial, but the constant grind of 
QRN and QRM (atmospheric noise and 
signal interference, respectively) makes 
you just about climb the wall. Before you 
swing a baseball bat at the receiver, 
consider building this audio Q- multiplier. 
Connecting it to your receiver's output 
jack will give you interference -free CW 
reception of the quality you would 
expect from a high -priced receiver. 

Instead of requiring an internal re- 
ceiver connection, as does the usual IF 

(Intermediate Frequency) Q- multiplier, 
this audio Q- multiplier connects to your 
receiver's speaker or headphone out- 
put jack. Just as the IF Q- multiplier nar- 
rows the bandpass of the IF amplifier 55 
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Fig. 4. Want to experiment with pulse -generator circuits' This design uses ten SPST switches to 

select output pulse timing and pulse width. Potentiometer R2 in the 4093 IC oscillator section sets 

the hase frequency of operation. 
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Fig. 5. This chart illustrates the different outputs obtainable with the ten 

56 Combinations of two or more switches increase the corresponding pulse widths. 
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by putting the stage on the verge of 
oscillation, this audio Q- multiplier in- 

creases the Q (or selectivity) of an 
external audio stage, by setting it at the 
point of oscillation. The result is that the 
Q- multiplier's output amplifier, which 
follows its tuned audio stage, receives 
primarily the desired tone frequency - 
all other background noise is sharply 
attenuated. 

The heart of the device is Q1, an N- 

channel dual -gate MOSFET that pro- 
vides a slight amount of AF amplification 
via its input gate G2 and output drain D. 

The signal at the drain is divided as it 

passes through capacitor C3. It is then 
applied to both IC1, an LF351 op -amp 
IC (which is used as a buffer), and to the 
parallel -T filter network - consisting of 
capacitors C4, C5, C6, and C7, and 
resistors R5, R6, R7, and R8. The val- 
ues of parts used in the parallel -T have 
been chosen to provide a voltage 
across potentiometer R8, which is in 

phase (positive with respect to G2's 
gate -input signal) at one specific fre- 
quency. The positive feedback is 
applied via R8's wiper to Q1's other 
gate, G1, where it combines in the 
drain circuit with the input signal, (if too 
much feedback is applied through R8, 
the stage will break into oscillation). 

The total signal at the drain is there- 
fore peaked at the resonant frequency 
of parallel -T network, around 1.5 kHz. 
Because control R7 is variable, the net- 
work tunes a range of approximately 
800 Hz to 2 kHz. Capacitors C6 and C7 
can be replaced by a single 0.003 -µF 
capacitor. However, we have illustrated 
two standard capacitor values in paral- 
lel to allow for trimming to the desired 
value. If you prefer your CW tones at a 
lower center frequency of 600 Hz, use 
C4 = C5 = 0.0013 pF and C6 = C7 = 

0.003 µF (or replace with a single 
0.006 -µF capacitor). For a higher cen- 
ter frequency, around 2.5 kHz, use C4 = 

C5 = 330 pF and C6 = C7 = 750 pF (or 
replace with a single 1500 -pF capaci- 
tor). 

In addition to suppressing tones 
other than the one peaked, background 
noise is sharply reduced because of the 
narrow audio bandpass. Signal diodes 
D1 and D2, which provide overload pro- 
tection for Q1, also act as an audio - 
noise limiter to further reduce the 
background impulse noise. 

In this circuit the output amplifier, 
IC2, a LM386 low -power amplifier, has 
a maximum power of about 500 mW; 
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but while this audio output may be suf- 
ficient for headphones, it may be too 
low to adequately drive an 8 -ohm 
speaker. While the amplifier can be 
overdriven to a higher volume (by 
removing diodes D1 and D2), transistor 
Q1 may be damaged. Therefore, do 
not attempt to get more volume output 
by eliminating these diodes. If you want 
more audio, then adjust trimmer poten- 
tiometer R14. 

The MOSFET is very sensitive to a 

static discharge, and if its leads are not 
kept shorted during installation it can be 

instantly destroyed by the charge from 
the tip of a soldering iron. Transistor Q1 

is supplied with its leads in conductive 
Styrofoam. Before removing the Styro- 
foam, wrap several turns of bus wire 
around Q1's leads just below the case. 
Then remove the Styrofoam and fan out 
the leads so you are certain they all 
touch the bus wire. Keep this wire on 
until the project is completed. 

This prototype was constructed 
inside a RadioShack 270 -274 cabinet. 
The circuit was assembled on a piece of 

21/2- x 51/2 -inch perforated board. Push - 
in terminals were used for tie points. 

C10 
50 

Keep the components about 1/2 -inch 
back from the front edge of the pert - 
board so they will not interfere with 
mounting of the cabinet parts. Solder all 

the components in before installing Q1. 
To avoid the possibility of heat damage 
from soldering, Q1 must be the last part 
installed. 

With C6 at 0.001 µF and C7 at 
0.002 µF, the circuit should break into 
oscillation when the selectivity control 
R8 is advanced almost fully clockwise. 
If the device does not oscillate, try a dif- 
ferent 0.001 -µF capacitor for C6. 

When the board assembly is com- 
pleted, set it aside until the cabinet 
parts are mounted. If the speaker has 
no mounting flange holes, cement it to 
the inside of the cabinet with epoxy. 
Similarly, cement a section of perf- 
board to the front of the cabinet (over 
the speaker) to protect it from being 
damaged. The power transformer, T1, 
should be positioned against the rear 
of the cabinet to leave room for the 
board. Finally, mount the board in the 
bottom of the cabinet using 1/4 -inch 
standoffs (or a stack of washers will 
do) between the board and the cabinet 
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at each mounting screw. 
When testing and using the Q- multi- 

plier, connect the input jack, J1, to your 
receiver's speaker or headphone out- 
put. Apply AC power to the circuit and 
turn volume control R9 fully clockwise. 
Advance selectivity control R8 to the 
point where the unit breaks into oscilla- 
tion, as evidenced by a tone in the 
speaker. If you cannot get the oscilla- 
tion, adjust frequency control R7 until 
the unit oscillates. If you still cannot 
obtain the oscillation frequency, there 
is a wiring error. (Did you remember to 
remove Q1's bus wire ?) 

If you get the oscillation, the project is 

ready to use. Back off on selectivity con- 
trol R8 till the oscillation just stops. Then 
turn on the receiver and tune in any CW 
station. As you tune across the station, 
or adjust your receiver's BFO, there will 
be one tone that suddenly peaks up, 

while tones on either side of this fre- 
quency are attenuated. Adjusting poten- 
tiometer R7 can change the frequency 
to which the Q- multiplier is tuned. But 
remember to readjust selectivity control 
R8 just below the point of oscillation 
whenever you change R7's setting. 
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Shown here is the schematic of'the audio Q- multiplier which provides enhanced receiver selectivity 
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PARTS LIST FOR THE AUDIO Q- MULTIPLIER 

SEMICONDUCTORS 
D1, D2-1N60, germanium, general - 

purpose diode 
IC1 -LF351 low- noise, JFET-input, op -amp, 

integrated circuit (NTE857M, or 
equivalent) 

IC2 -LM386 low- voltage, audio -power 
amplifier, integrated circuit (NTE823, 
SK9210, or equivalent) 

IC3 -7824 fixed, 24 -volt, 1 -amp, regulator, 
integrated circuit (NTE972, SK3670, or 
equivalent) 

IC4 -7812 fixed, 12 -volt, 1 -amp, regulator, 
integrated circuit (NTE960, SK3592, or 
equivalent) 

Q1 -3N140 dual -gate MOSFET (NTE221, 
Thomson SK3065, or equivalent) 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% units.) 
R1, R15- 1- megohm 
R2, R10- 100,000 -ohm 
R3 -6800 -ohm 
R4 -1200 -ohm 
R5, R6- 240,000 -ohm 
R7- 250,000 -ohm, linear -taper 

potentiometer 
R8- 1- megohm, linear -taper potentiometer 
R9- 500,000 -ohm, audio -taper 

potentiometer 
R11, R13- 1000 -ohm 
R12- 560 -ohm 
R 14 -5000 -ohm, trimmer potentiometer 
R16, R17 -4700 -ohm 
R18 -10 -ohm 

Use the minimum amount of receiv- 
er signal necessary to obtain a clean 
output tone. Excessive receiver output 
will cause the circuit to generate noise 
bursts. If you want to connect head- 
phones at the circuit's output, connect 
an 8.2- to 10 -ohm, 1 -watt resistor from 
the output (negative end of C12) to 
ground. 

Keep in mind that the Q- multiplier 
cannot eliminate all QRM. If you are 
monitoring a CW signal with a tone 
around 1 kHz and the interfering signal 
has a tone near 800 Hz, there will be lit- 
tle suppression of the interfering signal. 
The Q- multiplier works best at sup- 
pressing a signal that is at least double 
the frequency of the desired tone. - 
Craig Kendrick Sellen, Waymart. PA 

Fine circuit, Craig; this project should 
be useful to every ham and SWL. 

That's about it for this month's col- 
umn. Remember -this is your col- 
umn -keep those circuits, solutions, and 
ideas coming in. Besides the fame of 
seeing your circuit in print, for each cir- 
cuit that appears, you will receive a spe- 
cial gift.Write me -Alex Bie, Think Tank, 

Popular Electronics. 500 Bi- County 
58 Blvd., Farmingdale, NY 

CAPACITORS 
Cl, C11- 0,05 -0.F, ceramic -disc 
C2, C15, C17- 10 -11F, 16 -WVDC, 

electrolytic 
C3, C8, C9, C16- 0,1 -µF, ceramic -disc 
C4, C5- 620 -pF, ceramic -disc 
C6- 1000 -pF, ceramic -disc 
C7- 2000 -pF, ceramic -disc 
C10- 50 -p,F, 35 -WVDC, electrolytic 
C12, C19- 220 -1.F, 16 -WVDC, electrolytic 
C13- 500 -µF, 35 -WVDC, electrolytic 
C14- 0.005 -11F, 500 -WVDC, ceramic -disc 
C18- 100 -µF, 35 -WVDC, electrolytic 

ADDITIONAL PARTS 
AND MATERIALS 
BR1 -1 -amp, 100 -Ply, full -wave bridge 

rectifier (RadioShack 276 -1152, or 
equivalent) 

J1 -Phone jack 
Sl -SPST switch (part of R9) 

SPKR1 -8 -ohm speaker 
T1- 25,2 -volt AC, 450 -mA, standard 

power transformer (RadioShack 273- 
1366, or equivalent) 

NOTE: Transistor 01, and the ICs and 
diodes, are available from DC Electronics, 
P.O. Box 3203, Scottsdale AZ 85257; Tel: 

800 -467 -7736 or 800 -423 -0070. 

CIRCUIT CIRCUS 
(coninued front pa,'e 53) 

gates is high. Both inputs of gate3 are 
also high, producing a logic -low output, 
as in a standard OR gate. 

Our last constructed gate is the NOR 

gate shown in Fig. 8D. If we just think 
about it for a minute, we can save 
some logic tracing by briefly going back 
and looking at the description of the 
NOR gate. The NOR gate is an OR gate 
with an inverter connected to its output. 
Therefore, gate4, in Fig. 8D, simply 
inverts the output of the OR gate of Fig. 
8C, turning it into a NOR gate. 

Any time in the future when you are 
breadboarding a new circuit and find 
that you are short an OR, NOR, AND, or 
NOT gate, scratch around in the junk box 
and see if you can find a NAND gate and 
continue on. I also hope that the basic 
logic -gate information we covered here 
will be helpful as well. 

It's time to close for now -see you 
here again next month, same station, 
same time -logically speaking! 

Comments? Via e -mail at cdrakes@ 
ipa.net, or snail -mail at P.O. Box 445, 
Bentonville, AAR 72712, 

ANTIQUE RADIO 
(continued from page 50) 

same (2 volts at 0.06 amps DC) filament 
supply because I substituted 30- series 
tubes for the originals in both radios. 
Other battery sets I might want to oper- 
ate could have 01 -A tubes (whose fila- 
ments require 5 volts at 0.25 amps) or 
X199s (3.3 volts at 0.06 amps). 

Newly- printed cabinet.finr the Radiola 20 is very 

similar in style to the original. Power -supply 

circuit card can he seen at left. 

Accordingly, I decided to put togeth- 
er a universal- battery substitute, which 
has a female -edge connector as its 
output. The circuit cards on the A -K 32 
and Radiola 20 are equipped with 
male -edge connectors to mate with 
that female, and they have resistor net- 
works to adjust the voltages, as neces- 
sary, for the particular set. In order to 
demonstrate either set, I slip the rele- 
vant edge connector into the output 
connector on the power supply and 
away we go. 

Vic has supplied excellent docu- 
mentation for his ingenious power - 
supply scheme, so we'll turn the 
column over to him again next month 
and go on with his letter. See you 
then! -Ellis 
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NET WATCh 
High -Speed Connectivity 

Having just returned from the 
1998 Internet World show, I'm 

not surprised to see that a big concern 
for all "Netizens" is still the question 
"How do I get faster Internet access ?" 

Sure, 56 -kbps (kilobytes -per -second), 
or 56K- modems are much peppier at 
downloading than their ancestors were, 
and they are even appearing on the 
most inexpensive, budget computers; 
but are they really fast enough to deliv- 
er the rich experience that people are 
starting to expect from the Web? 

This month, rather than sticking to 
our regular format of Web site reviews, 
we'll begin with a look at what types of 
equipment you can be using to connect 
to the world of the Internet at speeds 
that will surely bring magic back to the 
experience for you. Why settle for 
streaming radio -quality music when you 
can hear crystal, CD -like sound? Why 
watch choppy, 8- frames -per- second 
video, when you can see almost TV -like 
broadcasts? 

With the two new technologies 
you'll read about, it will be possible to 
connect at speeds ranging from the 
several- hundred kilobytes per second 
to Local Area Network- or LAN -type 
transfer rates measured in megabits 
per second. Imagine downloading a 
1.5- megabyte file in seven seconds! 

If you loved the Net before, you'll 
find it to be an even more compelling 
environment now. Read on! 

MORE THAN JUST MOVIES 
Right away, we should point out 

that the access methods we're about 
to describe are not available in all 
areas. In fact, most of them rely on 

HOT SITES 

Compaq 
www. Compaq. corn 

DirecPC 
www.direcpc.com 

DSL Communications 
www. dsl -com. corn 

OptimumOnline 
www. optimumonline. corn 

KONSTANTINOS KARAGIANNIS 

Optimum Online: The Revolutionary Coble Modem Internet Cervtce from Coblovision. Míuosolt Internet Fxplutar _ ä X 

Uric', 

While only a New York and Connecticut provider. OptimumOnline ha.c a site than lets fou get an idea 

of how much faster cable modems are than their analog counterparts. Check to sec if your local 
cable company has a site, too, and ,>;et ready for up to 10 -Mhp.s speed. 

regional providers, making it impracti- 
cal to write this as a how -to section - 
we're a national and international 
magazine, after all. Just like we wouldn't 
try to tell you which local Internet 
Service Provider (ISP) is best for your 
needs, we can't fully comment on where 
you should go to get connected to the 
new, high -speed alternatives. We can, 
however, use examples from our New 
York area and help you start looking in 

the right direction. 
For starters, let's examine what's 

clearly the fastest option for home 
access for now. If your area can get 
cable television, then you might already 
have this technology available to you. 
We're talking here about cable Internet 
access. As it turns out, those new lines 
cable companies have been installing 
for years to prepare for interactive -tele- 
vision features can carry a lot more than 
pay -per -view movie request signals. 

The cable infrastructure now in 

place in most areas can also handle 10 
Mbps (megabits per second) of data 
bandwidth. That's the amount of speed 

available to most small networks; and it 

is about 188 times faster than what you 
can get out of a 56 -kbps modem, which 
because of telephone -line restrictions 
tops out at usually 52 or 53 kbps. 

Now, this bandwidth is shared by 
each neighborhood, which means at 
best you'll probably only connect at a 

maximum of about five or six Mbps- 
only 100 times faster than you can get 
now (the "only" in that statement was 
obviously sarcastic). At these speeds it 

will appear to you like your machine's 
accessing data off a floppy disk rather 
than the Net. Cable companies are 
promising to limit subscribers to match 
their bandwidth so that your access 
shouldn't eventually end up back in the 
analog -modem range. 

Check with your local cable compa- 
ny to see if Net access is available. In 

our area, it costs $35 a month if you 
agree to a year's worth of service (you 
still pay monthly, though, not all up 
front like some yearly ISP deals). Five 
bucks of that fee is to cover the rental 
of a cable modem. This is an external 59 



device that connects to your computer 
via an Ethernet port. In other words, 
you have to have at least a 10BaseT 
(10 -Mbps Ethernet) Network Interface 
Card (NIC) in your computer. Some 
cable companies are giving these 
away to get you started, but they are 
very affordable in any case (well under 
$100 and often under $70). 

To get started, your cable company 
will come to add another line to your 
room of choice. If you've been adding 
up the costs so far, you'll find that cable 
is no more expensive than analog 
access. Adding a phone line to a house 
can cost more than twice as much as 
the install fee of cable, and when you 
consider that cable has no per- minute 
charges and that you don't need to pay 
an ISP any longer, it comes to about 
the same. 

Cable is always online, so when 
you start up your computer, you're 
connected to the Net. From the live 
demos we've seen, it's really amazing. 
Even if you don't live in the New York 
Tri -State area, you can get an idea of 
cable's speed by checking out the vir- 
tual demo at OptimumOnline's Web 
site. You may also want to visit your 
own local cable company's Web site - 
chances are it has one. 

AN ALMOST WIRELESS 
APPROACH 

Another currently available service 
is DirecPC. Like cable, this uses exist- 
ing technology to bring faster Net 
access. However, we can't say that 
we're as impressed. DirecPC, from 
Hughes Electronics, uses an 18 -inch 
satellite dish like the ones you've seen 
for digital satellite television. What are 
the major drawbacks that this technol- 
ogy has compared to cable? For one, 
it's not as fast, topping out at 400 kbps, 
and is for download only. 

This means that you'll still need a 

modem to surf the Web. Viewing Web 
pages is, after all, a bi- directional 
process. Type in a URL or click on a 

link, and your Web browser has to 
send out requests to get the informa- 
tion. These small chunks of data you'll 
have to send out over a telephone line 
won't really slow down your online 
experience, though if you do a lot of 
uploading of files or send lots of e- 

mail, you might be frustrated by the 
limitations of analog once again. 

Because you'll still need a phone 
60 line, DirecPC can get expensive. First of 
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Introducing the eteor2000 

Modem companies are beginning to prepare for the arrival of high -speed xDSL lines in neighbor- 

hoods across the country. Shown here is DSL Communications' Meteor2000, which can hit speeds 

of just over 2 Mbps. 

all, you'll need to buy and install a dish, 
which could total $300 to $500 (the 
lower end representing your installing it 

yourself). Then, there's the monthly ser- 
vice that costs $20 for 25 hours of down- 
loads, with each additional hour costing 
99 cents. You could pay more, up to $35 
to get 100 hours (each additional minute 
remains the same). Add to this the cost 
of maintaining a monthly phone line and 

some local calls, and the cost of an ISP 

(you'll still need one), and you end up 
paying quite a bit. 

Overall, cable is the better way to 
go if it's available. If you're in a rural 
area, though, and your nearest cable 
company doesn't even know your town 
exists yet, then you might want to con- 
sider going almost wireless. 

(Continued on page 64) 



DX LÎSTENiNÇ 
Better Bangledesh Betar 

ast month, you'll remember, we 
focused on the great subconti- 

nent of southern Asia, a region of tight- 
ening tensions following last summer's 
testing of nuclear devices by both India 
and Pakistan. With attention still direct- 
ed to this potential global hotspot, 
SWLs, not surprisingly, have taken an 
interest in the shortwave broadcasters 
operating in the area. 

Previously, we considered Radio 
Pakistan, which like its chief rival, All 
India Radio, had its origins in colonial 
British India with a privately owned sta- 
tion at Bombay, established in 1927. 
But there is a third shortwave pres- 
ence on the Indian subcontinent, the 
less formidable but equally interesting 
radio voice of the much smaller nation 
of Bangladesh. 

Not as widely heard as the Radio 
Pakistan and All India Radio outlets, 
Bangladesh Betar, as the station is 

called, is a nice DX- tuning target for any 
SW listener. 

The end of British imperial India in 
1947 resulted in independence for 
India and Pakistan, the latter formed 
from two separate parts of the former 
colony where Islam is the dominant 
religion. Radio Pakistan established 
SW stations in both the non -contiguous 
eastern and western parts of the new 
country. Separated by some 900 miles 
of Indian territory, the two parts, east 
and west Pakistan, were not a good fit. 
And, in a 1971 civil war, with heavy mil- 
itary assistance from India, the eastern 
portion of Pakistan won independence 
as Bangladesh. 

The eighth most populous country in 

the world, with more than 100 million 
people crowded into an area only a little 

(CREDITS: Ray Bauernhuber, NY; Jerry 
Berg, MA; David Clark, ONT, Canada; J. 
Findlater, CA; Bill Flynn, OR; Bob Fraser, 
MA; Garie Halstead, WV; David Krause, 
OH; David Norrie, New Zealand; Jay 
Novello, NC; John Sgruletta, NY; Dan 
Ziolkowski, NY; North American Shortwave 
Association, 45 Wildflower Road, Levittown, 
PA 19057; World DX Club, c/o Richard A. 
D'Angelo, 2216 Burkey Drive, Wyomissing, 
PA 19610). 

DON JENSEN 
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Shown on this SWL card is Northern European hroadcaster Radio Finland, where listeners can hcar 
intelligent conversation on the weekly talk show "Capital Café." 

larger than Arkansas, Bangladesh eco- 
nomically is the weak sister of the three 
Asian subcontinental nations. But as is 

the case with other Third Word coun- 
tries, it is important for Bangladesh to 
maintain a global -shortwave profile. 

Over the past two and a half dec- 
ades, Radio Bangladesh, as the short- 

wave service formerly was known, 
evo "ved into today's Bangladesh Betar, 
which in the native Bangle (or Bengali) 
tongue means approximately the same 
thing. The SW service is headquartered 
at Dhaka, with its shortwave transmitters 
operating from Khibirpur, approximate- 
ly 25 kilometers from the capital city. 61 



Bangladesh Betar has only two 
shortwave transmitters -unless you 
count a sometimes -operating older 50- 
kW unit- but they run a reasonable 
amount of power, 250 and 100 kilo- 
watts. This may help to account for 
occasional reception in North America, 
although none of the stations' program- 
ming is especially beamed our way. 

The SW service has daily programs 
in Bangli, the local language, as well 
as programming directed to neighbor- 
ing countries in Hindi, Urdu, Nepalese, 
Arabic, plus twice daily English broad- 
casts. The English segments begin 
with daily newscasts and end with 
Bangladeshi or other featured music, 
plus, depending on the day of the week, 
commentary from local and national 
newspapers, sports reports, economic 
review and feature programs. 

Bangladesh Betar English pro- 
grams beamed to south and southeast 
Asia are aired from 1230 to 1300 UTC 
on 7185 kHz (the most powerful trans- 
mitter) and 9550 kHz; and to Europe 
from 1815 to 1900 UTC, on the same 
two frequencies, plus, sometimes trans- 
missions on 15520 kHz. 

While not an easy logging, Bang- 
ladesh Betar may make it to your ears. 
And if so, reception reports can be 
sent to the Director, External Services, 
Bangladesh Betar, PO Box 2204, 121 

Kazi Nazrul Islam Avenue, Dhaka 
1000, Bangladesh. 

GOOD CONVERSATION 
When John Figliozzi talks about 

shortwave programming, wise SWLs 
pay attention. Figliozzi, among his other 
writings, conducts the monthly "Easy 
Listening" column in The Journal of the 
North American SW Association, in 

which he reviews and previews short- 
wave programming. 

The first is "Late Night Live" on 
Radio Australia, heard Monday through 
Thursdays at 1205 UTC on 6020, 6080, 
9580, and 9770 kHz. This "refreshing" 
conversational program, Figliozzi says, 
"is a feature of Radio National, the 
Australian Broadcasting Corporation's 
primary national network, that now 
serves as a significant source of pro- 
gramming for the resource -depleted 
international (shortwave) service." 

Figliozzi continues: "Its low -key 
nature may in part be due to the fact that 
it is a late evening program on that net- 

work, but it probably has more to do with 

62 the level- headed and rational approach 

taken by its host, the much traveled and 
experienced Phillip Adams. 

'Topics range widely from national 
and international affairs, to the arts and 
literature, even to broad philosophical 
matters. But regardless of the guest or 
subject, all matters are consistently han- 
dled intelligently, civilly and in quiet, 
respectful and conversational tones." 

A somewhat more narrowly focused 
talk show of similar genre is Radio 
Finland's "Capital Cafe," Sundays at 

0205 UTC (remember, that because of 

time differences between UTC and local 
time in the U.S. and Canada, that time is 

Saturday evening here) on 9780 and 
11900 kHz. It is repeated at 1235 UTC 
Sundays on 11900 and 15400 kHz. 

Figliozzi says, "Capital Cafe...is a 
very pleasant 25 minutes of quiet, en- 
grossing conversation with a prominent 
Finnish or Scandinavian personality 
from the fields of politics, literature, the 
arts or other aspect of Northern 
European life. The program never fails 
to reveal to me new ideas or interests 
about Finland and its surrounding 
regions; and I'm always surprised at 
the end that the half -hour went by so 
quickly." 

IT'S THE PROGRAMS, 
STUPID! 

I sometimes think I get too hung up 
on the traditional DX aspect of short- 
wave listening. DX means listening to 
distant broadcast signals, mostly be- 
cause they are from far -away places. 
Shortwave DXing, like sport fishing, can 
be more about the adventure, the thrill of 
landing, in the case of shortwave, a first - 
time reception of a seldom -logged sta- 
tion. But to the stations themselves, 
and, I suspect, many of you listeners out 
there, it is the result of the hunt that mat- 
ters most -the programs themselves. 

Realizing that I may be giving too lit- 

tle attention in this column to the pro- 
grams that, bottom line, are the reason 
for shortwave transmissions, I would like 

to highlight more of the programming on 
shortwave, as John Figliozzi does so 
well in his listener club bulletin and other 
writings. 

To a large degree, however, I need 
your input. I'd be delighted to receive 
specific program reviews from readers 
so this could be a regular part of the DX 
Listening column. 

What are your favorite shortwave 
programs ? -be they talk, music, sports, 
comedy, or whatever. When can they be 

heard? Time? Day of the week? 
Monthly? Weekly? Daily? What are the 
frequencies? Tell me in some detail just 
what you like and why. What is good, 
different, or unique about your favorite 
shows? These reviews may be 100 to 
300 words. Just remember though that 
to be most useful, they should highlight 
a regular series of programs, not just a 

one -shot show you especially liked. This 
column has a three month preparation 
lead time, and I want to be sure that the 
programs you like are still continuing on 

the air so that other readers can tune in. 

Shortwave program reviews should 
be sent to me, Don Jensen at DX 
Listening, Popular Electronics, 500 Bi- 

County Blvd., Farmingdale, NY 11735. If 

you like the idea of having more short- 
wave programming information in this 
column, I need your thoughts on favorite 
shows. 

DOWN THE DIAL 
Now here are some opportunities for 

tuning interesting shortwave stations. 
AUSTRALIA -17795 kHz, Radio 

Australia has a call -in program called 
"Australian Talk- Back," which was heard 
at 0355 UTC. A parallel frequency at the 
same time is 17750 kHz. 

BRAZIL -5952 kHz, Radio Guaraja 
is noted during the early morning 
hours, around 0930 UTC, with a fast - 
moving program of Brazilian music and 
Portuguese language deejay patter. 

CANADA -6130 kHz, CHNX, one 
of a handful of Canadian private short- 
wave stations, is located at Halifax, 
Nova Scotia. It has been heard around 
1045 UTC with a musical program of 
"Good Time Oldies." The shortwave 
outlet relays the programs of its sister 
medium -wave outlet, CHNS, and iden- 
tifies as such, even on SW. 

CHILE -21550 kHz, Voz Cristiana 
in Santiago was logged here in both 
Spanish and English, between about 
2100 and 0030 UTC, asking for recep- 
tion reports from listeners. 

EGYPT -9475 kHz, Radio Cairo 
broadcasts in English at 0300 UTC 
with Middle- Eastern news, Arabic 
music, and, later in the program, light 
jazz. 

GABON -7260 kHz, Radiodifusion 
Gabonaise, broadcasting from Moyabi, 
is noted on this frequency around 
0525 UTC with popular music and gui- 
tar solos, accompanied by voice -over 
announcements in French. 

(Conitnued on page 64) 



SCANNER SCENE 
Pack Your Trunks Let Your 
Computer Do the Tracking! 

What a good idea! Certain 
sophisticated scanners can 

now be interfaced with your computer in 

order to enable them to decode trunked 
communications systems. Good news 
for those who shelled out big bucks 
for top -of- the -line MHz inhalers only 
to have primary local public- safety 
networks shift to 800 -MHz trunked 
systems. 

What you might now think about 
adding to your station is the new 
OptoTrakker. This is a hot device that 
interfaces your existing scanner with 
your computer, permitting the scanner 
to receive Motorola Type I and II 800 - 
and 900 -MHz systems. It was designed 
to work with the ICOM R7000, R7100, 
R8500, R900, and R10, and also with 
AOR models AR3000, AR5000, and 
AR8000. With available software op- 
tions, the OptoTrakker will also work 
with the RadioShack PRO -2005/6 and 
PRO -2035/42. Discriminator audio 
modifications may be necessary on 
some receivers. 

But wait -using the software sup- 
plied with the OptoTrakker, you can also 
scan multiple systems such as Motorola 
trunk groups, LTR trunk groups, and 
other frequencies simultaneously. The 
thing even decodes CTCSS (PL tones), 
DCS, and DTMF tones and codes. 

So don' t put that great old scanner 
in a trunk; use it to monitor a trunk! The 
OptoTrakker costs less than $300, 
which includes interface cables and 
ScanStar software. It's available from 
Optoelectronics, 5821 NE 14th Ave., Ft. 

Lauderdale, FL 33334; Tel. 800 -327- 
5912; Web: www. optoelectronics.com. 

BIG BLAST 
One of the more useful monitoring 

station aids is a preamplifier. It can 
boost weak signals above 100 MHz up 
to 20 dB (increase signal power by 100 
times), which is a definite asset. These 
devices are equipped with a control 
that allows the user to vary the signal - 
output level to the scanner. But some 
scanner owners always leave this gain 

MARC SAXON 

The OptoTrakker from Optoelectronics is a hot device that interfaces your existing scanner with 
your computer, enabling them to decode trunked communications systems. 

control set at maximum. This serves no 
purpose beyond causing front -end 
overload from strong signals. It leads 
to interference, and it could damage 
delicate circuits within the scanner. 
Turn it down! 

THIS `N THAT 
Last month we mentioned scanner - 

related subscription lists that you can 
join via computer. Once you've joined, 
you receive free daily e-mail postings 
from others who share your same spe- 
cialty monitoring interests. You are also 
invited to contribute postings. A hefty 
number of inquiries came in from scan- 
ner fans wondering if and how it might 
be possible for them to start and host 
their own scanner -related specialty e- 
mail lists. 

I can't provide details of the nitty-grit- 
ty about exact procedures, responsibili- 
ties, and what's involved. I do know 
there are services that permit the free 
use of their facilities for this purpose. 
For information about one sucl- service, 
check the Web at: www.makelist.com. 

Good monitoring when it comes to 
the U.S. Navy's Blue Angels and U.S. 
Air Force's Thunderbirds. In case you 
weren't aware, these are precision fly- 

ing teams who provide amazing dem- 
onstrations at air shows around the 
nation. Frequencies reported have in- 
cluded air /ground, air /air, as well as 
those used by ground crews. Although 
it seems an enormous number of dif- 
ferent channels have been reported in 

use during recent years, here are a 

selection of those commonly reported 
lately. 

U.S. Navy Blue Angels: Air /air- 
307.7, 318.9, 319.8, 345.9, 360.4, 
382.5, 384.4, 391.1, 391.9, 395.5, 395.9 
MHz. Air /ground -369.9, 383.4 MHz. 
Ground services-141.46, 142.625, 
143.60 MHz. 

U.S. Air Force Thunderbirds: 
Air /air -140.40, 235.5, 238.15, 241.4, 
245.9, 246.4, 250,8, 263.45, 263.5, 
263.65, 264.55 MHz. Solos- 251.6, 
251.8, 254.55, 275.35, 322.95 MHz. 
Ground services -413.10 MHz. Mis- 
cellaneous- 138.875, 141.85, 143.85, 
236.6, 241.6, 250.4, 250.5, 250.85, 
251.4, 273.5, 294.7, 295.7, 302.1, 
322.3, 322.6, 382.9, 394.0 MHz. 

Keep in mind that frequencies 
shown below 143 MHz could be either 
AM or FM, but are most likely AM. 
Frequencies from 225 -400 MHz are 
AM, but those above 400 MHz are FM. 63 



AN OLD CUSTOM 
Charles R. (Cape Cod, MA) asks us 

for the name of the agency he regular- 
ly monitors on 165.2375 and 169.45 
MHz. Units have identifications like 1- 

Alpha -511, 1- India -502, etc. That 
would be the U.S. Customs Service, as 
these are two of the frequencies used 
nationally by that agency. 

Alpha identifications are used by 

Customs agents, while India identifica- 
tions are Customs Service investigators. 
Other alphabetical designators have 
also been reported, including Mike and 
Papa for patrol vessels, and Tango for 

Customs Service Enforcement Support 
Team. The first digit probably refers to 

the particular sector (Customs Service 
region), while the three -digit number 
designates both the specific Customs 
Service office and the individual agent 
or unit. So 1 -Alpha -511 would be Cus- 
toms Agent 511 from the Boston office. 
Similarly, I- India -305 would be Customs 
Inspector 305 from the Buffalo, NY 
office. Customs aircraft usually identify 
simply as Omaha, followed by two dig- 
its, as in Omaha 32. 

SPACED -OUT 
FREQUENCIES 

Here's an interesting and frequently - 
asked question -this time from Joe 
Youngerrman, Las Vegas, NV. Joe 
notes that in the 225 -400 -MHz UHF 
military aeronautical band, frequencies 
are nearly always spaced at 100 -kHz 
intervals (such as 323.7, 323.8, 323.9 
MHz, etc.), and only rarely does one 
encounter assignments on 50 -kHz 
splits, such as 323.75 MHz. Joe won- 
ders what that's all about. 

At one time, it was true that every 
225 -400 -MHz band assignment was 
spaced at 100 -kHz intervals. Then, a 

few years ago, assignments began to 

be given out on 50 -kHz splits. But 
today, there's actually activity on 25- 
kHz splits. For instance, 252.525 MHz 
has become a popular informal air -to- 
air channel for military pilots. Its nick- 
name is Three Quarters (25- 25 -25). 
In my area, 300.175 MHz is often 
monitored in use by Air National Guard 
and USAF during fighter- training exer- 
cises. 

Let's hear from you with frequencies, 
questions, and suggestions, On the Net, 

e -mail us at: Sigintt@aol.com, or write to 

Scanner Scene, Popular Electronics, 
500 Bi- County Blvd, Farmingdale, NY 

64 11735. 

NET WATCH 
(continued from page 60) 

NAME A LETTER 
The last technology we'll discuss 

does exist, but hasn't rolled out in any- 
thing but test areas yet. While the final 
versions will go by a number of differ- 
ent names, the core system is called 
xDSL, which essentially stands for one 
of several types of digital subscriber 
lines. 

Like ISDN, which we won't ever 
address as a viable home Internet solu- 
tion because of its high cost (and rela- 
tively slow maximum speed, when 
compared to the newer options -ISDN 
can hit 128 kbps), xDSL is a system 
that requires an area to be equipped 
with special digital lines. Also like ISDN, 
you can use the lines to also have stan- 
dard telephone equipment. 

Both asynchronous and synchronous 
forms of xDSL, or ADSL and SDSL, 
respectively, can work with your stan- 
dard phone lines. Once an area's 
wired for one of these xDSL -service 
types, you'll be able to connect with 
an appropriate modem. The difference 
between the two is that ADSL is de- 
signed to have more bandwidth for 
downloads, making it perfect for Web 
use, while SDSL has synchronized 
speeds in both directions, making it a 

great solution for video conferencing 
and file uploads. Maximum speeds for 
xDSL are expected to be about two 
megabits per second, which is nice 
considering that you'll get this speed 
on a regular basis (it's not shared in 

the way cable is). 
The pricing plans for xDSL are not in 

place yet (and neither is the service, for 
the most part), but expect it to cost a bit 

more than cable. On the bright side, 
you might be able to be on the Net and 
the phone at the same time with one 
line (one bill), without too much degra- 
dation in your line speed. Watch for 
xDSL announcements in your area in 

the coming months. Computer vendors 
like Compaq are already planning on 

shipping machines with modems that 
can handle both xDSL and standard 
analog lines, and companies like DSL 

Communications are already shipping 
products for use with any computer. 

Comments? E -mail at netwatch@ 
comports.com, or snail -mail to Net 
Watch, Popular Electronics, 500 Bi- 

County Blvd., Farmingdale, NY 11735. 

DX LISTENING 
(continued from page 62) 

ABBREVIATIONS 

ID = Station identification. 
kHz = kiloHertz, unit of frequency; 
equals 1000 cycles per second. 
kW = kilowatt, unit of transmitting 
power; equals 1000 watts. 
SW, SWL, SWLing = Shortwave, 
shortwave listener, the hobby of 
shortwave listening. 
UTC = Universal Coordinated Time, 
used by most major SW stations; 
equal to the military's Zulu or Z-lime; 
equivalent to Eastern Standard Time 
plus 5 hours; CST +6; MST +7, and 
PST +8 hours. 

HUNGARY -9580 kHz, Radio Bud- 
apest has English at 0115 UTC. It has 
been logged at that time with econom- 
ic news and feature programming. 

ITALY -9675 kHz, Radio Roma -RAI 
broadcasts in English from 0050 UTC 
to 0110 UTC. It is reported here with 
Italian popular songs, and transmitting 
in parallel on 6010 and 11800 kHz. 

JAPAN -21610 kHz, Radio Japan is 

heard on this frequency after 0115 UTC 
in English with a news review of events 
as originally aired by various other Asian 
stations. 

NORWAY -15640 kHz, Radio Nor- 
way International is probably the station 
heard on a Sunday at 1323 UTC with 
English programming and a show called 
"Listener's Corner." 

THAILAND -17790 kHz, the British 
Broadcasting Service's Asian relay from 
Thailand is noted in English after 2300 
UTC with ID and "East Asia Today" 
program. 

TUNISIA -7475 kHz, Radiodifusion 
TV Tunisienne is not the most com- 
monly heard of the North African coun- 
tries on shortwave, mostly because its 

programming is in Arabic, not English. 
Still, you may find this one with popular 
Arabic music and talks at around 0415 
UTC. 

TURKEY -7190 kHz, Voice of Tur- 

key's English transmission was heard 
on this frequency from around 2205 
UTC, with international news and com- 
mentary and station identification. 

VENEZUELA -9540 kHz, Radio 
Nacional in Caracas is heard with all 

Spanish -language programming around 
1100 UTC. Modulation levels reportedly 
are weak. 



BUILD THE SENTINEL 
(continued from page 48) 

measure the resistance between 
the positive and negative sides of 
the battery connector to be sure 
there is no short- circuiting in the 
wiring. You should get a reading of 
20k or more. If you get a reading of 
zero or some low resistance, trou- 
bleshoot the circuit and correct the 
fault before proceeding. Pay partic- 
ular attention to Cl and all other 
polarized components, and check 
the circuit board for any possible 
solder bridging. 

If all seems OK, proceed to the 
next phase of the test. Snap a fresh 
9 -volt battery into the battery clip. 
The piezo buzzer should immediate- 
ly emit a series of 1/2- second tone 
bursts. If the buzzer remains silent, 
check battery polarity and voltage 
under load to be sure it is at least 
81/2 volts. Then check the wiring to 
the piezo buzzer to be sure its polar- 
ity is correct. Also check D2 and D3. 
If everything looks normal, check all 
components associated with IC1. 
Measure the voltage from pin 4 or 
pin 8 to ground to be sure the chip 
is receiving at least 81/2 volts. If so, try 
a new chip. 

If IC1 is not receiving battery volt- 
age at pins 4 and 8, check Ql , Q2, 
and all associated components. 
Check the part numbers for the tran- 
sistors to be sure the parts are prop- 
erly wired into the circuit. Measure 
the voltage across R3 to be sure that 
Q1 is conducting current. You should 
read about 8 volts. If not, replace Ql. 
If Q1 is conducting and Q2 is not, 
replace Q2. With the fault corrected 
and tones emanating from the piezo 
buzzer, continue with the test. 

Connect the DC power supply, 
set to 20 volts or more, to the tele- 
phone input terminals, " +" and " -," 
as shown in Fig. 4. The piezo buzzer 
should become silent. If the 20 -volt 
DC potential does not silence the 
buzzer, find out if it's properly polar- 
ized. Troubleshoot the circuit by veri- 
fying that the gate -to- source volt- 
age of Ql is at least -4 volts, with 
the gate negative with respect to 
the source. Check R1, R2, D1, Q1, 
and Q2. Try new transistors. When 
the 20 -volt DC potential is present, 
the voltage at pins 4 and 8 of 101 

must fall to zero, silencing the buzzer. 

The battery- monitor circuit can 
be checked by using a variable DC 
power supply in place of the battery 
or by inserting a worn but not ex- 
hausted battery (about 7.7 volts or 
less terminal voltage) onto the clip. 
With the battery source voltage at 
7.7 volts or less and the 20 -volt DC 
power supply connected to the 
telephone line terminals, the piezo 
buzzer should emit a short tone 
every 15 or 20 seconds. If not, trou- 
bleshoot the circuit composed of 
IC2, IC3, and Q3. 

Verify that the gate voltage of Q3 
is zero with respect to circuit corn - 
mon. If not, check IC3 and D5. Then 
check IC2 pins 4 and 8 to be sure 
there is about 4 or 5 volts DC poten- 
tial there. If not, check Q3 and, if 

necessary, try a new transistor. With 
DC power present at pins 4 and 8, 

IC2 should oscillate at a repetition 
rate of.about 1 pulse every 15 or 20 
seconds as indicated by a short 
positive pulse appearing at pin 3. 

Check D3, D4, and all components 
associated with IC2. Try a new chip. 

Once the fault has been correct- 
ed and the circuit detects a low - 
battery condition, the checkout 
procedure has been completed. 
Remove the exhausted battery and 
disconnect the DC power supply. 

Optional Relay Circuit. Provision has 
been made on the Sentinel's print- 
ed- circuit board for a single -pole, sin- 
gle -throw miniature relay with nor- 
mally -open (form A) contacts. The 
relay contacts can be used to acti- 
vate any other alarm system, such as 
a wailing siren, should the phone line 
be cut. The relay's contact rating is 

1/2 amp, which should be sufficient to 
activate most commercial alarm 
systems. If a higher current is neces 
sary, use the contacts of RY1 to drive 
the coil of a high -power relay, which 
would then carry load current. If the 
optional relay is not required, simply 
omit RY1 from the board. 

Installation. If the unit is not going to 
be installed immediately, remove 
the 9 -volt battery. Otherwise, install a 
new battery and plug the Sentinel 
into an appropriate telephone jack 
to monitor the status of the line. Your 
bedroom is a good choice. Once 
the telephone's line cord is con- 
nected to the jack, the piezo buzzer 

should be silent. If not, check tele- 
phone -line polarity. 

Simulate a telephone -line failure 
by disconnecting the modular plug 
from its receptacle. The piezo buzzer 
should respond with a series of 
tones. Reconnect the modular plug 
to silence the buzzer. The Sentinel re- 
quires no attention as long as it is 

connected to a working telephone 
receptacle. 

CIRCADIAN RHYTHMS 
(continued from page 44) 

olet radiation, do not look directly at 
the lamp! The radiation can serious- 
ly damage your vision. Ultraviolet 
experiments should be performed 
with the lamp enclosed in a card- 
board box, as illustrated in Fig. 8. 

Caution: The high voltage pro- 
duced by the transformer can 
cause severe shock. Make sure that 
the transformer is isolated from all 
conductive surfaces when mount- 
ed into its enclosure. 

Power Supply. All the circuits, in- 
tended for long operation periods, 
should be powered from power sup- 
plies and not batteries that can be 
drained in a short time. Figure 9 
shows a power supply that can be 
used to power 6- or 12 -volt projects 
that need currents up to 1 amp. 

The IC should be mounted on a 
heatsink. The transformer should 
have a secondary wounding rated 
at 1 amp. The reader should take 
care when mounting the trans- 
former, as its primary winding is 

connected directly to the AC pow- 
er line. An accidental touch when 
in operation can cause severe 
shocks. 

"Of course I know what I'm making, or I will 

when it's finished." 65 
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NEW PRODUCTS 
(continued from page 30) 

UNDERCOVER PEN 
Perfect for law- enforcement operations, 
private investigators, and undercover 
news reporters, the VP -300 Color 
Video Pen Camera conceals a micro- 
miniature color CCD camera inside. 
While it looks like an ordinary pocket 
pen, the small unit delivers excellent 
picture quality. It records images by 

either using a standard portable video 
recorder or by feeding the video to a 

transmitter for remote time recording 
and /or observation. 

The VP -300 Pen boasts a TV resolu- 
tion of over 330 horizontal lines, a low 2- 

lux sensitivity, and the ability to capture 
video in low -light settings. Its 3.6mm- 
pinhole lens delivers a field of vision of 

92 degrees. This unit is a revolutionary 
way to record live events that require the 
utmost discretion. It will protect your 
next undercover assignment by making 
sure that everything is caught on tape. 

The VP -300 Color Video Pen 
Camera fits neatly into a pack and 

sells for $2400. For more information, 
contact American Innovations, Inc.,119 
Rockland Center, Suite 315, Nanuet, 
NY 10954; Tel. 914 -735 -6127; Fax: 
914 -735 -3560; Web: www.spysite. 
com. 

CIRCLE 83 ON FREE 
INFORMATION CARD 

HOME -THEATER 
RECEIVER 
A mid -line home -theater receiver from 
Yamaha Electronics Corporation, the 
Model RX -V793 combines power and 
true Dolby Digital experience. It delivers 
80 watts per channel to all five channels. 
The receiver uses Yamaha's exclusive 
Tri -Field Cinema DSP Processing. The 
RX -V793 also incorporates Dolby Sur- 
round Pro Logic, as well as Cinema 
DSP, and Digital Sound Field Pro- 
cessing. The combination of Cinema 
DSP and Digital Sound Field Processing 
technology creates a true movie- theater 
experience in the home by developing 
independent enhanced sound fields for 
the front signals as well as for the left- 

surround and right- surround speakers. 

A total of 13 different music and 
movie theater modes are offered on 

the receiver. The amplifier section pro- 
vides pre -outs for all channels. Other 
features include dual center -channel 
outputs and an independent sub - 
woofer output. The RX -V793 also 
incorporates a high quality AM /FM 
stereo tuner with presets, which will 
automatically select the 40 strongest 
signals in the user's area. In addition, 
those presets can be user modified. 

Its newly designed remote control 
provides up to 13 macro -command 
functions, learning capability, and lumi- 
nescent controls for easier home -the- 
ater operation. The remote keypad has 

a level control for the subwoofer out- 
put, and it is also allows A/B speaker 
switching. 

Designed for the enthusiast, the 
RX -V793 has four audio inputs and 
four A/V inputs, including a pair on the 
front panel. Two of the video inputs, 
VCR -1 and the front -panel AUX input, 
have S -Video terminals in addition to 

RCA jacks. Two inputs -DVD /LD and 
TV /DBS -have coaxial inputs and the 
DVD /LD has an optical input, as well. 

On- screen display makes it easy to 

monitor the receiver's status. 
The RX -V793 features a new V- 

notched contoured front panel and an 
LED display. It measures 171/8- x 63/4- 

x 181/8-inches and has a suggested 
retail price of $799. For more informa- 
tion, contact Yamaha Electronics Corp- 
oration, USA, 6660 Orangethorpe 
Avenue, Buena Park, CA 90620; Tel. 

800 -4- YAMAHA or 714- 522 -9105; Web: 
www.yamaha.com. 

CIRCLE 84 ON FREE 
INFORMATION CARD 

ELECTRONICS LIBRARY 
(continued from page 14) 

GUIDE TO 
EMERGENCY SURVIVAL 
COMMUNICATIONS: 
HOW TO BUILD AND 
POWER YOUR SYSTEM 
by Dave Ingram 

Covering the subject in depth, this is a 

complete up -to -date book dealing with 
survival communications: How to re- 
ceive accurate and timely information in 

a crisis. This guide discusses what 
types of communication system are 
available and where they can be found. 
Included in the discussion are short- 
wave, amateur radio, citizen's band, 
federal services, overseas services, and 
many other important sources of emer- 
gency information and programming. 

{* SURVIVAL 
COMMUNICATIONS 

6 HOW 9IIil (AG AAJ POWER YJtJAdìYti'.fie 

This 182 -page guide provides infor- 
mation on building and setting up 
systems that use various types of 
emergency power sources, including 
solar power, small generators, and back- 
up emergency battery systems that start 
working when a power grid goes down. 

Guide to Emergency Survival Com- 
munications: How to Build and Power 
Your System costs $20 and is published 
by Universal Electronics, Inc., 4555 
Groves Road, Suite 12, Columbus, OH 
43232 -4135; Tel. 800 -241 -8171. 

CIRCLE 92 ON FREE 
INFORMATION CARD 
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Paperback Books 
GREAT BOOKS AT BUDGET PRICES 

100 RADIO HOOKUPS 

-#7 -$3.00 
First published in May, 1923 this 
popular booklet went into reprint 
editions nine times. It is packed 
with circuits, theory, antenna 
installation and tips on consumer 
radio receivers that were popular in 

the early 1920's. Antique radio buffs 
and those inquisitive about the early 
days of radio will find this booklet 
an exciting, invaluable and excellent 
reference into the minds of early - 
day radio listeners. Sorry, we 
cannot honor the original 25 -cent 
cover price. 

The Internet and 

World Wide Web 

explained 

Mt , NIkNS IIMN,INT 50 ) 

2 EDITION 
REVISED 

THE 
MEW YGEF CITY 

THE INTERNET AND 
WORLD WIDE WEB 
EXPLAINED -BP403- 
$10.99 

Strip away the hype and mystery of 
the WWW and you'll be cruising on 
the information Superhighway! 
Understand the jargon used: ftp, 
protocols, TCP, hypertex, http, URL, 
home pages, threads, HTML, 
domains, FAOs, etc. Discover that 
e -mail is easy, fast and free! Learn 
how to guard against hackers and 
viruses. Develop friendships and 
"buddies" in Singapore, India, Cape 
Town, Peru -just about anywhere! 

GUIDE TO THE WORLD'S 

RADIO STATIONS 

-BP355- $10.99 

An easy -to -read guide for trhe 
casual listener and top notch OSL 

getter! The Guide is an essential 
reference work designed to steer 
the listener around the ever more 
complex radio bands. Listings cover 
world -wide shortwave stations with 
a special emphasis on international 
broadcasts in English. Medium and 

long -wave listings are also included 
for the US, Canada, European, 
Middle and Near East, and North 
Africa regions 

i ú..t_1:./.7 
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WIRELESS & 
ELECTRICAL CYCLOPEDIA 
-ETT1 -$5.75 
A slice of history. This early 
electronics catalog was issued in 

1918. It consists of 176 pages that 
document the early history of 
electricity, radio and electronics. It 

was the "bible" of the electrical 
experimenter of the period. Take a 

look at history and see how far we 
have come. And by the way, don't 
try to order any of the radio parts 
and receivers shown, it's very 
unlikely that it will be available. 

1 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. BOX 240, Massapequa, NY 11762 -0240 

Name 

Address 

City State Zip 

L 

SHIPPING CHARGES IN 

USA AND CANADA 

$0.01 to $5.00 $2.00 
$5.01 to $10.00 $3.00 
$10.01 to 20.00 $4.00 
$20.01 to 30.00 $5.00 
$30.01 to 40.00 $6.00 
$40.01 to 50.00 $7.00 
$50.01 and above $8.50 

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

Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal S 

Sales Tax (NYS only) S 

Total Enclosed S 

All payments must be in U.S. funds! ET01 
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LEADER 
For Professionals Who 
Know The Difference 

Oscilloscopes 
Video Sync /Test Generators 
Waveform Monitors /Vectorscopes 
EFP /ENG Instruments 
RF Signal Level Meters 
Audio Generators & Meters 
Frequency Counters 
Meters & Bridges 
Power Supplies 
Function Generators 
RF Generators 

PRINT 
Products International 

IMF 7, 
(Mr rY l FancR ,c.,.sm.w.avc km,. 953 U®-: 

Call, fax or email for your free test and . 
measurement instrument catalog today," 

300- 638 -2020 * Fax 800- 545 -0058 
www. prodintl. com 

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service 
8931 Brookville Road, Silver Spring, MD, 20910 * 800 -638 -2020 * Fax 800 -545 -0058 
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ATTENTION CABLE VIEWERS 
CABLE VIEWERS.. .get back to your BASIC Cable Needs 

Call 800- 577 -8775 
For information regarding all of your BASIC cable needs. 

BAS C 
ELECTRICAL 
SUPPLY ót 
WAREHOUSING 

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 equipment ONLY - Don't trust last year's OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING- DEALERS WELCOME 

HOURS: Monday -Saturday 9 -5 C.S.T. 

It is not the Intent of 8.E.5. W. to defraud any pay television operator an we will not assist any company or individual in doting the same 

Re(x to sales personnel for specifications. 

CORPORATION P.O. Box 8180 Bartlett, IL 60103 800- 577 -8775 
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9 Volt Style Nickel - Cadmium 
Rechargeable Battery 

Sanyo "Rechargacell "TM # N -6PT 
7.2 v 120 mAH battery 
for 9 Volt applications. 

$2 00 CAT# NCB -91 

eách 10 for $30.00 

"HI -8" Video Caatte 
SONY Hi -8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk,erased. Each 
cassette has its own 
plastic storage box. 

CAT # VCU -8 
$300 

10 for $28.00 100 for $250.00 

Sony CR1220 
3 Volt, 35 mAh. 0.48" (12 mm) 
diameter x 0.08" (2 mm) thick. Fresh, 
1997 date code. Large quantity available. 

CAT # LBAT -19 
for $1 00 

100 for $35.00 1000 for $200.00 

Surface mount holders 
available for coin cells. 

Resettable Circuit Protector 
0.65- 1.3 Amp 

Raychem "Polyswitch" # RXE- 065S -1 

General purpose circuit protectors for 
power supplies, alarm systems, speakers, 
motors etc. Unlike traditional fuses, they 
automatically reset when fault condition is 
cleared. Can be paralleled for higher ratings 
Current: 0.65 Amps. Trip Current: 1.3 Amps. 
Max Voltage: 60 Volts. 0.33" diameter. UL, 
C listed. 

for $1 00 CAT # RXE -065 

o 

100 for $20.00 500 for $85.00 
1000 for $150.00 

QUALITY 
PARTS 

FAST 
SHIPPING 

DISCOUNT 
PRICING 

Mini -Right Angle Gearhead 
Motor with Control Circuit 

Omron # R2DG -41 

These unusual little 
motors have built -in 
control circuits that 
allow them to be used 
in a continuous or a 

pulsed mode. In continuous mode the 
final drive gear turns at 22 -45 RPM (3 -6 

Vdc). In the pulsed mode the final drive gear 
turns one revolution each time the controller is 

momentarily pulsed. The motor assembly is 

1.75" x 1.25" x 0.5" overall. The nylon final gear 
is 0.62 diameter and has a little nipple slightly 
off- center to which a small push -rod could be 
attached. Motors are in good condition, 
removed from equipment. Hook -up 
instructions included. 

50 CAT # DCM -110 $7eách 
7' Modular Phone Cord 

With Ferrite Bead 

Standard RJ -11(4 pin) telephone cord with fer- 
rite bead to reduce RFI interference. Bead is 

detachable if you want to use it in another 
application. CAT # MT -260FB 

I each 
10 for $10.00 
100 for $85.00 

Piezoelectric Element 

1.32 DIAMETER X 0.16" 
AVX/Kyocera a KBT- 33RB -2CN 

Metal encased piezoelectric acoustic 
generator. High durability. Small, thin 
shape. Designed for telephone use. Inside the 
metal case is a 1.28" diameter piezo element 
with 5.5" leads attached. If you're looking for a 

plain element with leads, the case can be pried 

apart fairly easily. CAT# PE -39 

2 for $100 
100 for $40.00 

1000 for $250.00 
(250 each) 

CALL, WRITE, 
FAX or E-MAIL For 

Free 96 
CATALOG. 

Outside the U.S.A. send $3.00 postage. 

Projection TV Lens 
Mitsubishi # 490P15706 
Originally for use 
in a three -gun 
TV projection 
system. 
High- impact 
plastic lens 
housing and 
support bracket. 
5.35" diameter 
x 2.92" long at maximum focal length. 
Lens can be disassembled to yield five ele- 
ments including a 3.1" dia. glass concave / con- 
vex lens, a 2.93" diameter glass convex -convex 
lens and three plastic correction elements. 

$ 
CAT # LNS -10 

12 for $72.00 750h 
S-VHS Tape (Used) 

Super VHS tape 
users! Save a bundle 
on name -brand S- 
VHS, T -120 tapes. 
These tapes were 
used for a brief peri- 

od, then bulk erased. 
The record -protect tabs 

have been broken out, so you 
will have to cover the notch with a 

piece of tape, but they work great and cost 
a traction of the "new" price. Try some, 
you'll be back for more. 

CAT #S -VHS $3 00 
each 

10 for $28.00 100 for $250.00 

Great Price! " EAR BUD" 
STEREO EARPHONES 

Miniature "in -ear" ear- 
phones for use with most 
portable CD, radio and 
tape players. Gold- plated 
3.5 mm stereo phone plug. 
32 ohm impedance. 

Large Quantity Available 

CAT #HP -6 

85¢ each 
10 for $7.50 

100 for $50.00 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408 -0567 

FAX (818) 781 -2653 INFO (818) 904 -0524 

INTERNET http: / /www.allcorp.com/ 
E -MAIL allcorp @allcorp.com 

NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard, American Express or Discover Checks and Money Orders Accepted by Mail 

Orders Delivered in the State of California must include California State Sales Tax NO C.O.D Shipping and Handling $5.00 for the 48 Continental United 
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping Quantities Limited Prices Subject to change without notice. 
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MANIJFACTLIRERS - We Purchase EXCESS INVENTORIES:. Call, Write, E -MAIL or Fax YOUR LIST. 
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