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NEW! 
Electronics Workbench Version 5 with analog, 
digital and mixed A/D SPICE simulation, a full suite 

of analyses and over 4,000 devices. Imports SPICE 

netlists. Exports to PCB layout programs. Still the 

standard for power and ease of use. Still the same 

low price. 

Join over 75,000 customers and find out why more 

engineers and hobbyists buy Electronics Workbench 
than any other SPICE simulator. You'll be working 
productively in 20 minutes, and creating better 

designs faster. We guarantee it! 

Check our web Site at 
http: / /www.ínteractiv.com 

for a free demo 

30 -DAY MONEY -BACK GUARANTEE 
VERSION 5.0 FOR WINDOWS 95/NT/3.1. Upgrades from previous versions $79. 

CALL 800-263-5552 INTERACTIVE 

xl-lolpl aI.IalAI1J J 
tJ sj:1 LJ vl'el'PI L e 91®I.I g 

tvNREIVe 

03 

ems. Roan era. 
Tr.Lr.®!1 

High -End Features 
TRUE MIXED ANALOG /DIGITAL 
FULLY INTERACTIVE SIMULATION 

ANALOG ENGINE 
DIGITAL ENGINE 
TEMPERATURE CONTROL 

PRO SCHEMATIC EDITOR 

HIERARCHICAL CIRCUITS 

VIRTUAL INSTRUMENTS 

ON- SCREEN GRAPHS 

ANALOG COMPONENTS 
DIGITAL COMPONENTS 
DEVICE MODELS 

MONEY -BACK GUARANTEE 

TECHNICAL SUPPORT 

Powerful Analyses 
DC OPERATING POINT 

AC FREQUENCY 

TRANSIENT 

FOURIER 

NOISE 

DISTORTION 

YES 

YES 

SPICE 3F5, 32 -BIT 

NATIVE, 32 -BIT 

EACH DEVICE 

YES 

YES 

YES 

YES 

OVER 100 

OVER 200 
OVER 4,000 
30 -DAY 

FREE 

YES 

YES 

YES 

YES 

YES 

YES 

Electronics 
Workbench 

VERSION 5 
INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068, 
North Tonawanda, New York 14120 -2060 /Telephone 416 -977 -5550 
TRADEoARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U S DOLLARS AND VALID ONLY IN THE 

UNITED STATES AND CANADA ALL ORDERS SUBJECT TO SIS SHIPPING AND HANDLING CHARGE 

Fax: 416-977-1818 Internet: http: / /www.interactiv.com CompuServe: 71333, 3435 /BBS: 416. 977 -3540/E- mail:ewb @interactiv.com 
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C O V E R S T O R Y 

33 The Hall- Effect Electronic Compass 
If you do much traveling outside of your home state or even your 

neighborhood, for that matter, eventually you are going to get lost. 

But with the easy -to- assemble electromagnetic direction locator 

described in this article, staying on the right course will be a cake 

walk -David Williams 

C O N S T R U C T I O N 

48 A 100 -kHz -30 -MHz Active Antenna 
If you've encountered any of the drawbacks usually associated 

with the ham or SWLing hobby, then just maybe the low -cost solu- 

tion presented here will be of interest to you. Our active antenna 

gives your ham rig or DX station the pull it needs to catch the com- 

munications that you most want to hear!- William Sheets, K2MQJ, 

and Rudolf F. Graf, KA2CWL 

54 DTMF Frequency Counter 
Put that old inoperative tone telephone back in service with the aid of 

this easy -to -build frequency detection circuit - William K. McKellips 

F E A T U R E S 

39 The New /Old Autodyne 
Over the years, many different receiver designs have been tried, 

some of which were immediately found wanting, and others 
achieved popularity for a while but fell out of favor when superior 

designs came along. But the direct -conversion receiver is a design 

that has come and gone, and is now being resurrected using the new 

generation of electronics components -Joseph J. Carr 

44 The Laser Fridge 
Learn how scientists have found a way to manipulate a device 
that's been shown to generate extreme heat to produce 
cold -Douglas Page 

45 Computers Are Helping The Blind 
And Deaf 
Here's a look at some new sophisticated software technology, 

which enables persons with minimal vision or profound hearing loss 

to see and hear again -Bill Siuru 
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Announcing 

The First All -In -One Circuit Design Software Package! 

Only $549! 

SupmCAD IC:\SUPERfAMEXAMPLESVSTABLE.PICI 

Complete Schematic Entry Software 
mentalMAX includes the easy -to -use, powerful SuperCAD sche- 

matic entry software. SuperCAD comes with nearly 1800 parts in- 

cluding most TTL and CMOS logic, opamps, discrete symbols, and 

others -plus you can easily add custom symbols. 

Because of our association with McGraw -Hill in producing the En- 

cyclopedia of Electronic Circuits CD ROM (available separately 

for $99), the SuperCAD schematic editor is fast becoming a stan- 

dard for schematic entry. The Encyclopedia includes 1000 

SuperCAD schematics in 142 different categories (audio, radio, etc) 

that can be used as a starting point for designs. 

Mixed Mode SPICE Simulator 
For simulating purely analog circuits or circuits with some digital 

components, mentaMAX includes mentalSPICE. This simulator is 

based on the Berkeley SPICE 3F5 simulator and allows you to do 

timing analysis, frequency analysis, DC curve analysis and others. 

It comes with over 350 semiconductor and 250 IC models. Signals 

can be introduced into a circuit using a virtual function generator, 

and the resulting _waveforms can be viewed in thz. Oscilloscope 

window. 

Digital Simulator 
For heavy -duty analysis of computer interfaces, timers, state ma- 

chines, controllers, and others, mentalMAX provides the digital 

simulator SuperSIM. This comes with 150 common TTL and CMOS 

models. You can stimulate circuits with a built -in virtual pattern 

generator and view results in a logic analyzer w indow. You can 

also single -step a circuit and monitor its progress using virtual LEDs 

and displays. 

SupnPLB--CASUPERPCBW%AMPLEI.S' 
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Circuit Board Layout Software 
mentalMAX comes with the popular SuperPCB program for do- 

ing layouts on printed circuit boards up to 32" x 32 ". SuperPCB 

features 1 mil (.001 ") resolution, 2 signal layers, silk- screen, paste 

and solder mask layers. It includes industry- standard Gerber and 

Excellon outputs, and you can also print your artwork on laser and 

other printers. SuperPCB comes with 150 package parts for both 

through -hole and surface -mount devices; you can add your own 

parts. 

In many cases SuperPCB can automatically build a circuit board 

from just a SuperCAD schematic input, using the built -in autorouter 

and auto -placement tools. You can also layout or edit circuit board 

artwork using SuperPCB's intuitive, easy to learn editing features. 

Buy With Confidence 
Our products come with a 30 -day money -back guarantee and free, 

unlimited technical support. 

Free Functional Demo 
You can obtain a free demo from the Internet at 

http: / /www.mentala.com, or give us a call. 

Call now for more information or 
to order 

800 -794 -2141 
rdosv -C 

Mental Automation Inc. 5415 136th Place SE Bellevue WA 98006 Phone (206) 641 -2141 Fax (206) 649 -0767 3 
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B.S. DEGREE 
IN 

COMPUTERS 
OR 

ELECTRONICS 

4 
By Studying at Home 

Grantham College of Engineering, now 
in our 47th year, is highly experienced in 
"distance education" - teaching by corre- 
spondence - through printed materials, 
computer materials, fax, modem, and 
phone. 

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

Grantham offers three separate dis- 
tance- education programs, leading to the 
following accredited degrees; 

(1) the B.S.E.T. with Major Emphasis 
in Electronics. (2) The B.S.E.T. with 
Major Emphasis in Computers. (3) The 
B.S.C.S. - the Bachelor of Science in 
Computer Science. 

The B.S.E.T. programs now include 
Electronics Workbench Professional 5.0. 

An important part of being prepared to 
move up is holding the right college 
degree, and the absolutely necessary part 
is knowing your field. Grantham can help 
you both ways - to learn more and to earn 

Ng 
your degree in the process. 

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

Faddress below. 
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Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
4 Slidell, LA 70460 
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For Children of All Ages 
It appears to me that the older you are, the more apt you are not 
to explore the computer's possibilities. My opinion is based on 
watching children dive into exploring activities on the computer, 
thereby investigating parts of programs that I never even knew 
existed. Why is this so ? 

Children are known to singe their finger tips while discovering hot 
and cold. We adults cut down our exploration activities for fear of 
hurting ourselves. Now computers cannot burn you, but they sure 
can stomp on your ego. Children don't respond to ego and peer 
pressures as much as adults think they do. 

With this amateur philosophy in the back of my mind, I undertook 
the learning of QuarkExpress -a complex page -maker program 
used in publishing. Let me tell you that after a few jolts to my ego, 
I got defiant (back to my childhood) and responded by poking and 
prodding my way through the complex program. Guess what I 

found out? I'm as tough as any teenager, maybe as tough as a ten - 
year -old! 

We all agree that many program manuals fail to explain things in a 
complete, precise style, or, if they do, the material is over complex 
or much too technical for the unskilled user. I discovered that kids 
whiz through the on- screen tutorials and then dive into the menus 
with gusto. The help button is pressed frequently, and when a 
menu item or button function is mysterious or unkown -the kids 
press it! That was the approach I used with great success. It is true 
that the computer burned me a few times, but I never said, "Ouch!" 

So I say to all you oldtimers, from ages 20 through 95, turn on your 
computers and jump into a program! You have nothing to fear but 
the mouse itself, and the mouse does not bite. 

Julian Martin 
Editor 
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TECHNOLOGY UPDATE 

How to make your car invisible 
to radar and laser...legally! 
Rocky Mountain Radar introduces a device guaranteed to make your 

car electronically "invisible" to speed traps -if you get a ticket while 

using the product, the manufacturer will pay your fine! 

by Phil Jones 

If your heart doesn't 
skip a beat when you 
drive past a speed 
trap -even if you aren't 
speeding-don't bother 
reading this. I can't 
tell you how many 

Mike Spirit ll times that has hap - 
will Jam" radaG pened to me. Driving 

preventing pole down the interstate 

from measuriig with my cruise con- 
trol set at eight miles 

your speed. over the limit, I catch a 

glimpse of a police car parked on the 
side of the road. My heart skips a beat 
and for some reason I look at my 
speedometer. After I have passed the 
trap, my eyes stay glued to my rear view 
mirror, praying the police officer will pass 
me up for a "bigger fish." 

It seems that as speed -detection technolo- 
gy has gotten more and more advanced, 
speeding tickets have become virtually 
unavoidable. And although devices exist that 
enable motorists to detect these speed traps, 

they are outlawed in many states... 
including mine. 

The solution. Today, Rocky Mountain 
Radar offers drivers like me a perfect solu- 
tion -the Spirit II. Utilizing a passive 
radar scrambler, The Spirit II makes your 
automobile electronically "invisible" to 
police speed- detecting equipment. 

The radar scrambler works by mixing an X, 

K or Ka radar signal with an FM "chirp" and 
bouncing it back at the squad car by way of a 

waveguide antenna, effectively confusing the 
computer inside the radar gun. 

Perfectly legal. Some radar devices have been 

outlawed because they transmit scrambling 
radar beams back to the waiting law enforce- 
ment vehicle. The Spirit II, however, reflects 

a portion of the signal plus an added FM sig- 

nal back to the police car. This, in effect, gives 

Shown actual size, 

the Spirit 11 is only 

2.5'W x 3.8 "L x 1" 

The 

Spirit fl 
makes your car 

invisible to police 
radar or the maae- 

facturer will payees', 
speeding ticket! 

Range up to three miles. 
The Spirit II begins to scramble radar sig- 

nals as far as three miles away from the 

speed trap. Its range of effectiveness extends 
to almost 100 feet away from the police car, at 

which point you should be able to make visu- 
al contact and reduce your speed accordingly. 

Encourage responsible driving. While 
the Spirit II is designed to help you (and 
me) avoid speed traps, it is not intended 
to condone excessive speeding. For that rea- 

son, there is an optional one -year Ticket Rebate 

Program for just $19.95, the manufacturer will 

pay tickets where the speed limit was not 
exceeded by more than 33%, or 15 miles per 
hour, whichever is less. 

the waiting radar unit an electronic "loboto- 
my." Best of all, unless you are a resident of 

Minnesota, Oklahoma or Washington, D.C., 

using the Spirit II is completely within your 
legal rigsts. 

How l: scrambles radar. Police radar 
takes Bye to 10 measurements of a vehicle's 
speed is about one second. The Spirit II sends 
one signal that tells the radar the car is going 
15 m.p.h. and another signal that the car is going 
312 m.p h. Because police radar can't verify the 

speed, it displays no speed at all. To the radar 

gun, your car isn't even on the road. 

WW1* MANE TNN cas I NiAPPEAR 

Radar and laser scramblers are de- 

vices that foil speed traps by making vehi- 

cles electronically "invisible" to police 
radar. Radar scramblers mix a portion of 

the radar signal with background clutter 
and reflect it back to the squad car. This 

technique, pioneered by Rocky Mountain 
Radar, creates an unreadable signal that 

confuses the computer inside the radar gun. 

The laser scrambler in the Phazer 
works in a similar manner. It transmits a 

special infrared beam with information 
designed to scramble the laser signal. The 

result? Readouts on police radar and laser 

guns remain blank. As far as the police 
officer is concerned, your vehicle is not 

even on the road. 

IUIIII.II,llUll I IIUIIUIIUIl III 
Reflected radar with an FM "chirp" . 

Police radar 

Double protection from 
speed traps. Radar isn't 
the only weapon the 
police use in their 
revenue -generating 
speed traps. The latest 
weapon in their arsenal 
is the Lidar gun. To 
counter the latest threat, Rocky Mountain 
Radar created the Phazer. Like the Spirit II, 
the Phazer also scrambles laser in a similar 
manner as the radar scrambler. It uses light - 
emitting diodes (LEDs) to fire invisible 
infrared pulses. It confuses the computer 
inside the laser gun by giving false indica- 

tion of the car's distance, blocking measure- 
ment of your speed. It includes the exclu- 

sive Ticket Rebate Program. 

7W 4"L x1.5'If 

Triple your protection 
against speed traps. 
If either the Sprit II or 
the Phazer sounds 
good, but you prefer to 
be notified when you are 
in range of a police 
radar, the Phantom is for you. The Phantom 
combines the Phazer (including the Ticket 

Rebate Program) with a radar detector. It's 
legal in every state except Minnesota, 
Oklahoma, Virginia and Washington, D.C. 

Ask your representative for more details! 

414 x 4"L x 1.511 

Risk -free. Thanks to Rocky Mountain Radar, 
speed traps don't make my heart skip a beat 
anymore. Try the Spirit II, the Phazer or the 
Phantom yourself. They're all backed by our 
risk -free trial and a three -year manufactur- 
er's warranty. If you're not satisfied, return 
them within 90 days for a full "No Questions 
Asked" refund. 

The Spirit!! $99 $9 S &H 

The Phazer $199 $14 S&H 

The Phantom $349 $18 S &H 

Please mention promotional code 2351- 11045. 

For fastest service call toll -free 24 hours a day 

800-399-7863 v et it-1 

comtradindustries 
2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113 
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LETTERS 
Whooping It Up 
Timeless Strobe Light 

I just completed a project that's been 
on the back burner for almost a decade. 
Here's what happened. The February 
1987 issue of Hands -on Electronics 
former title of Popular Electronics 
contained an excellent construction arti- 
cle: "Variable Strobe Light" by Marty 
Knight. I'd always wanted to build one, 
and the circuit itself wasn't very compli- 
cated. But I was stymied by trouble in 
obtaining all the parts. After a while, all 
the parts I did have (including a bulb 
bought many years ago at Radio - 
Shack) migrated into my junk box. I still 
thought about the strobe light project 
periodically. 

Then, last week, a friend of mine 
cleaned out his garage and gave me a 
commercially -available strobe light that 
had seen better days. It was at least 15 
years old, with broken wires and poor 
solder connections. It had its own 
wood -grain cabinet, power supply, and 
cord, but no bulb. As I examined it, I 

thought, "This circuit looks very famil- 
iar..." I dug out the old article and found 
that the circuitry in the cabinet -based 
strobe unit was about a 90% match with 
the circuit in the article. 

I scattered kajillions of electronic 
parts all over creation until I finally 
found that bulb I had bought so long 
ago, still in its package. Fortunately, the 
article labeled the electrodes, because 
RadioShack didn't label them at all. I 

hooked everything up, double- checked 
everything, crossed my fingers, and 
turned it on. 

It worked! I let out a whoop so loud 
you could have heard it clear down at 

rn 
the post office. Thanks for printing the 
article, and thanks to Marty Knight for 

ó) 
writing it. You never know how long 

, readers will hang onto their electronics 
magazines, for some circuits never go 
out of date. 
M.J.McC, KJ5BA 

w Arlington, TX 

á 
á Output Omission 
á In the schematic diagram that 

accompanied my article, "Build a Four - 
6 Mode Counter" (Popular Electronics, 

In la MEN IN 

March 1996), the output of U2 -b was 
not drawn in; the input is shown. In fact, 
the second half of flip -flop U2 has no 
actual role in the circuit. I connected it 
as a divide -by -2 of the clock for conve- 
nience, but the user can employ it in 
any way desired. 
Clement S. Pepper 

Parts Search 
I read the article, "Build an Auto- 

matic Headlamp Control," which 
appeared in the February, 1997 issue 
of Popular Electronics. I would like to 
build the device, but I'm having trouble 
finding parts. Mouser Electronics says 
that the IRF9Z30 P- channel MOSFET 
(01) found in the parts list has been 
discontinued by Thomson. No substi- 
tution is listed. Any suggestions? 

I'd also like to know where to get a 
heat sink like the one used by the 
author. Mouser doesn't show anything 
similar. Thanks. 
B.W. 
Greenville, SC 

If you are unable to obtain the 
IRF9Z30 P- channel MOSFET de- 
scribed in the Automatic Headlight 
Control construction article, a good 
substitute is the IRF9Z34 unit, which is 
available from Digi -Key. Page 186 in 
the January /February 1997 catalog.) 
General -purpose heatsinks can be 
found from a number of sources. 
Again, try Digi -Key (page 161). If you 
still have trouble finding parts, you can 
always obtain them from the author as 
indicated in the article. Hope this 
helps.-Editor 

KEEP IN TOUCH 
Now there are more ways than ever to 
contact us at Popular Electronics. 

You can write to: 
Letters 
Popular Electronics 
500 BI- County Blvd. 
Farmingdale, NY 11735 

Or you can send e- mail to: 
peeditor @gernsback.com 

And don't forget to visit our Web site at: 
http: //www.gernsback.com 

r= 

Haves & Needs 
I bought a couple of really nice 

clocks at a surplus outlet. The only 
information on them reads: Favag 
Neuchatel, Made in Switzerland. 
There must have been some kind of 
power supply that operated them. 
Each one has a geared wheel that is 
turned by a small armature that only 
turns a half turn with each pulse. But 
the first half turn has got to be nega- 
tive. It will stop there; if you change it 
to a positive pulse, it will go another 
half turn. Each half turn is one second, 
and it looks like 12 volts works it fine, 
but I notice it will operate on a lower 
voltage. 

I would like to build a power supply 
that can change from negative to posi- 
tive with enough current to operate my 
clocks. I would need some kind of sup- 
ply that would pulse negative and posi- 
tive every second, and I am not sure 
how to build one. If anyone can help me 
out there with a circuit, I sure would 
appreciate it. 

THOMAS A. BROWN, W3AKP 
P. 0. Box 259 
Crownsville, MD 21032 -0259 

Help! I need an operator's manual 
for a metal locator. The model is XR8, 
manufactured by Techna Inc., El Paso, 
Texas. Can anyone help me out? 
Thanks. 
JIM MAZIES 
22911 Valley Drive 
Richton Park, IL 60471 

I have read many articles on GPS 
and Loran -C, and the NMEA data and 
0183 format that they output. But I have 
never seen anything about an interface 
and simple software for using that data 
with a computer. I would appreciate any 
information from your readers on an 
interface for IBM and Commodore com- 
puters, and a simple software program 
(Basic, DOS, etc.) for using the NMEA 
data, 0183 format. 

Thanks for any help you can provide. 
GEORGE C. BOONE, KB4GTZ 
116 Sixth Avenue 
Radford, VA 24141 
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Study at home with the 

Electronics Technician 
CD -ROM 

The only product of its kind 

This unique CD -ROM based learning 

program includes 23 courses which are 

equivalent to a two -year Electronics 

Technician program and is recognized as 

the standard for Certified Electronics 

Technician programs across North America. 

Purchase the CD -ROM 
separately or earn College 
credits. 

The choice is yours. Buy the CD -ROM and 

use it as the ultimate electronics reference 

tool to refresh your knowledge of electronics, 

or enroll in the program and earn College 

credits. The course material is delivered 

using video, text, 2 -D and 3 -D animations 

color photos, audio, and over 450 laboratory 

projects. Use the CD -ROM in the home, 

office, or shop as a troubleshooting /design 

tool and reference guide. 

Industry Recognition 

The course content for the CC -ROM was 

developed in association with some of the 

top corporate trainers in North America, 

and focuses on practical applications and 

troubleshooting techniques. 

Best Price 

The CD -ROM costs $249 and comes with 

ElectronicsWorkbench 4.1, laboratory 

software simulation package. Complete all 23 

courses on the CD -ROM and receive certifica- 

tion as an Electronics Technician. Tuition for the 

program includes computer -based tests, tutorial help 

via 1 -800 numbers and the internet. 

Public Sector Standards 

The CD -ROM was designed by George Brown 

College, one of the largest and most innovative 

community colleges in North America. 

Graduates of the program can continue their 

studies towards an undergraduate degree 

through the Minnesota University (Bemidji State) 

distance education program. 

Easy at -home learning 

All you need is the CD -ROM, no expensive 

books or lab equipment is required. 

Complete each course at your own pace, 

schedule the time that's best for you and 

decide how quickly you finish each course. 

The typical completion lime is 48 weeks of 

part -time study, but there are no time limits. 

Call now! Toll Free! 
Call our 24 -hour toll -free hotline to find 

out more about the Electronics Technician 

CD -ROM or the distance education program. 

1- 888 -553 -5333 
George Brown College, 160 Kendall Ave., Toronto, Canada 

M5R 1M3 Fax: 416 -415 -4727, web site: http: / /www.gbrownc.on.ca 
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MulTiMEdiA WATCh 
About the Changes Taking Place 
with PC Sound Hardware 

here haven't been any big changes 
to PC sound card architecture for 

some time now. Sound cards are pret- 
ty much all 16 -bit stereo with 32 -note 
polyphony, and most of them use 
wave -table synthesis. But you will 
soon see some very different products 
coming on the scene, including some 
of the first PCI sound cards. You'll also 
see or, rather, hear true 3 -D sound. 

AWE64 now has 64 -voice polyphony 
and improved sound quality over the 
AWE32. It also provides hardware 
acceleration for DirectSound and Direct - 
Sound3D. While the AWE64 Gold is 
more sound card than most people 
need, it's still relatively affordable, and 
there's a non -Gold version which costs 
$50 less that offers the same basic 
capabilities. 

Creative Labs Sound Blaster AWE64 Gold has 64 -voice polyphony, improved sound qual- 
ity, and hardware acceleration for DirectSound and DirectSound3D. 

Not just an effect that opens up the 
sound field, true 3 -D sound is steered 
on the fly by what's happening on the 
screen. For example, if you steer to 
the left or the right of an object, its 
sound can be steered accordingly. If 
you shoot at something and blast it 
into five pieces, each piece hurtling 
toward you can create its own sound- 
track, as it moves around you. 

Even the most popular sound card in 
the business has changed! Creative 
Labs new Sound Blaster AWE64 Gold 
sound card system is the first major 
change to the Sound Blaster line in 
quite some time, yet it still offers gen- 

8 uine Sound Blaster compatibility. The 

maw m NINIENNI 

To eliminate noise from the audio 
circuitry, the AWE64 Gold has no 
amplifier or IDE controller on board. 
Instead the AWE64 Gold has a SPDIF 
(Sony /Philips Digital Interface) output 
for a direct digital connection to DAT 
recorders or other equipment. The 
non -Gold AWE64, like the AWE32 
before it, still has the amplifier and IDE 
controller. The AWE32, like most other 
sound cards, is a 32 -note polyphony 
sound card that can play 32 notes 
simultaneously. But every single 
sound -gun shot, flute note or whatev- 
er, needs a separate note or voice. 
Complex compositions, where multiple 
notes are played simultaneously and 

BY MARC SPIWAK 
TECHNICAL EDITOR 
WINDOWS MAGAZINE 

multiple instruments are layered on top 
of one another, can use up the 32 
notes rather quickly. 

Electronic musicians and software 
developers now have the option of 
using the AWE64's 64 -voice polypho- 
ny. Half of the AWE64's voices are pro- 
vided by an EMU8000 wave -table 
synthesizer that's now been complete- 
ly integrated into the AWE chip. The 
other 32 voices are produced by 
Creative WaveSynth /WG, a software 
wave -table synthesizer. This synthe- 
sizer lets the AWE64 remain compati- 
ble with 32 -note MIDI sound boards 
and lets 64 -voice MIDI files be played 
on any Windows MIDI player. 

Unfortunately, a software synthesiz- 
er needs assistance from a CPU, so 
the AWE64 cannot be installed in any- 
thing less than a Pentium 90. Creative 
WaveSynth uses Sondius WaveGuide 
technology, which incorporates mathe- 
matical models of real instruments to 
generate sounds. The AWE64 also 
offers 3 -D Positional Audio, which lets 
it steer sounds -bundled software 
demonstrates this effect. 

The AWE64 Gold has 4 MB of 
RAM, upgradable to 28 MB, but only 
with Creative Labs' memory modules 
and not with standard 30 -pin SIMMs 
like the AWE32. The plug- and -play 
card installs in a 16 -bit ISA slot. It has 
a line input, a microphone input, a joy - 
stick/MIDI connector, and gold -plated 
line -level RCA output jacks. The 
SPDIF output is located on a separate 
bracket with a cable connecting it to 
the sound card. Bundled software 
applications include: players and 
recorders for all types of multimedia 
files, control panels for the sound card, 
a mixer, a program that lets you link 
and embed sound files into other doc- 
uments, text readers, voice- recogni- 
tion software, and so on. But the best 
thing about the AWE64 Gold is how 
good it sounds! It's got the best sound- 
ing MIDI I've ever heard from a sound 
card. If you've got the $249, then go 
for the Gold. 

(- -. . 



TECHNOLOGY UPDATE 

New breakthrough 
clones TV signals 
and sends them 
to any other TV in 
your home 
Recoton's new development duplicates 
cable, TV, VCR and satellite signals and 
transmits them...without any wires! 

by Charles Anton 

Today, television choices 
are virtually unlimit- 
ed. Between cable, 

satellite TV, videos and 
network programming, 
it's almost a full -time job 
trying to keep up with all 
the alternatives. And it promises to 

get more complicated in the future. 
Breakthroughs in fiber optic technology will 

bring over 500 channels into your home. 

Home broadcasting breakthrough. The 

problem with all this technology is the ex- 

pense required to maintain your system and 
keep it up- to-date. Now, a wireless video broad- 

casting system from 
Recoton gives you the 
power to utilize this 
technology without the 
hassle and expense of 
re- wiring your entire 
home. 

Today, Recoton in- 
troduces the next gen- 
eration in wireless 
broadcasting. The wire- 
less video broadcaster 
transmits (re- broad- 
casts) cable, TV, VCR or 
satellite programs to 
any other TV in your 
home...wirelessly! 
Wave of the future. 
Never drag your VCR 

from room to room 
again: Recoton's wire- 
less video broadcasting 
system transmits video 
or TV signals to any 
other TV in your home. 

Because the system 
is totally wireless, you 
won't have to worry 
about running miles of 
wires. Besides, who 
wants to install cable in 
every room of their 
home? With Recoton's 
wireless video broad- 
casting system, you 

Network in family room 

Cable in den 

Satellite in bedroom 

won't have to. You can even 
watch one program on your main 
TV while someone else watches 
something different on another 
TV. It's just like having a per- 

sonal broadcasting system in your 
home -and it's legal in every state. 

Hi -tech home broadcast. Recently, the 

Federal Communications Commission allocated a 

band of radio frequencies specifically for wire- 
less, in -home product applications. Recoton 
took advantage of the FCC ruling by creating 
and introducing wireless equipment that can 

transmit within the prescribed frequency over 
distances of up to 150 feet. 

One transmitter, un- 
limited receivers. 
One transmitter will 
operate an unlimited 
number of receivers. 
This means that a 

transmitter in the den 
can send signals to a 

TV in the living room, 
kitchen, bedroom and 
anywhere else you 
may have a TV. Reco- 
ton puts your favorite 
programs where you 
want them most. 
Unlimited choices. 
Since the broadcasting 
system uses the latest 
in 900 MHz frequency 
signals, there is no 
time -consuming or 
complicated wiring. 
The receiver can be 
easily moved from one 
television to another. 

The transmitter will 
also broadcast to mul- 
tiple receivers, so you 
can watch the same 
program on multiple 
TVs simultaneously. 
The transmitter con- 
nects to the source TV; 

the receivers simply 
connect to the others. 

Wireless Video Breakthrough. 
Cable Broad`ast cable channels, even 

premium channels, to other TVs in your 
home that are Hat wired for cable. 

Videos Tran;,rit signals from. one VCR 

to any room, eue t if someone iswatching 
TV in the root,. tkat the VCR is n. 

Satellite prcg-ams Watch mtellite 
programs throrgiout your hone without 
stringing miles of cable everywaere. 

Live video 7ivw home video; as you 

film them or tern your camcortVr into 
a security canera. 

Network programs If the main TV is 

hooked up to t.nantenna, you can broad- 

cast its clear signal to all the fetters. 

Recoton's video broadcasting system 
clones the aaoessories (cabb, satellite, 
VCR, etc.) of cne TV and broadcasts it to 
any other TV it your home...wi-hout wires! 

Exclusive factory -direct offer. With this 

breakthrough in home video broadcasting tech- 

nology, you can have the convenience of your 

own personal wire- 
less broadcasting 
system for a frac- 
tion of the cost of 
owning your own 
TV station. For a 

limited time only, 
we are offering 
Recoton's wireless 
video broadcasting 
system (one trans- 
mitter and one re- 
ceiver) for the low 
price of $99. You 
can order addition- 
al receivers for oth- 
er TVs for just $59 

each. 
Risk -free offer. 
The wireless video 
broadcasting sys- 
tem by Recoion 
is backed by Corn - 
trad's exclusive 
risk -free home trial. Try it, and if you are not 

completely satisfied, simply return it within 30 

days for a full "No Questions Asked" refund. 
It also comes with a 90 -day manufacturer's 
limited warranty. Most orders are processed 
within 72 hours and shipped UPS. 

Video Broadcasting System $99 $9 S&H 

Includes one transmitter and one receiver. 

Additional receivers (each) $59 $7 S &H 

Please mention promotional code 173 -11046 

For tastest service, call toll -free 24 hours a day 

ADD A TV TOWER? 

Buying your own 

TV tower would 

cost yru about 

$3.5 million. The 

video broadcast- 

ing system is 

like buying your 

own T1 station. 

but without the 

expense. For 

just S99.the 

Recoton system 

is like adding a 

cable pox. VCR 

and szteltite 

dish tc every TV 

in your home. 

800-704-1201 
Oa = ® 

To order by mail, send check or money order for the 
total amount including S&H (VA residents include 

4.5% sales tax). Or charge it to your credit card by 

enclosing your account number and expiration date. 

INDUSTRIES 
2820 Waterford Lake Drive, Suite 106 

Midlothian, Virginia 23113 
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WHERE TO GET IT 

Access Software 
4750 Wiley Post Way 
Building 1, Suite 200 
Salt Lake City. UT 84116 
800 -800 -4880, 801 -359 -2900 
http.I/wwwaccesssoftware.corn 

CIRCLE 60 ON FREE 
INFORMATION CARD 

Books That Work 
2595 E. Bayshore Road 
Palo Alto, CA 94303 
800 -242 -4546, 415- 326 -4280 
http://www.btw.corn 

CIRCLE 61 ON FREE 
INFORMATION CARD 

Broderbund Software, Inc. 
500 Redwood Blvd. 
P.O. Box 6121 
Novato, CA 94948 
800 -548 -1798, 415 -382 -4400 
http://www.broderbund.corn 

CIRCLE 62 ON FREE 
INFORMATION CARD 

Comfy 
305 Madison Avenue, Suite 1165 
New York, NY 10165 
800- 99COMFY 212 -599 -2000 
http: /www, comfyland. corn 

CIRCLE 63 ON FREE 
INFORMATION CARD 

Creative Labs 
1901 McCarthy Blvd. 
Milpitas, CA 95035 
800 -998 -5227. 408-428-6600 
http://www.creativelabs,corn 

CIRCLE 64 ON FREE 
INFORMATION CARD 

Discovery Channel Multimedia 
7700 Wisconsin Avenue 
Bethesda, MD 20814 
800 -678 -3343, 317 -579 -0413 
http://www.multimedia.discoverycorn 

CIRCLE 65 ON FREE 
INFORMATION CARD 

Expert Software, Inc. 
800 Douglas Road, Executive Tower 
Coral Gables, FL 33134 
305 -567 -9990, Fax: 305 -443 -0786 
http://www.expertsoftware.corn 

CIRCLE 66 ON FREE 
INFORMATION CARD 

Proview Technology, Inc. 
12272 Monarch Street 
Garden Grove, CA 92841 
800- PRO -VIEW, 714 -379 -4455 

CIRCLE 67 ON FREE 
INFORMATION CARD 

Psygnosis 
919 East Hillside Blvd. 
Foster City, CA 94404 
800 -438 -7794. 415- 655 -8000 
http://www.psygnosis.corn 

CIRCLE 68 ON FREE 
INFORMATION CARD 

Symantec Corporation 
10201 Torre Avenue 
Cupertino, CA 95014 
800 -441 -7234, 541 -334 -6054 
http://www.symantec.corn 

CIRCLE 69 ON FREE 
INFORMATION CARD 

New Hardware 
Another neat new piece of hardware 

this month is the TV Box from Proview 
Technology. This 181 -channel cable - 
ready tuner connects to any VGA mon- 
itor. You can switch between TV and 
your PC, but cannot watch TV in a win- 
dow. You don't even need a computer; 
all you need is an antenna or cable 
TV -the TV Box turns an old color 14- 
inch monitor into a low- emission, high - 
resolution, remote -controlled color TV. 
The TV Box even has a built -in speak- 
er, so your monitor doesn't need one. 
And for you couch potatoes out there, 
everything is controlled by a 23 -key 
infrared remote. The TV Box costs only 
$119 -less than most color TV sets. 

10 A detailed review of this product 

appeared in the June 1997 issue of 
Popular Electronics. 

New Software 
Windows NT 4.0 is a new operating 

system that requires updated tools for 
housekeeping. Fortunately, Symantec 
is keeping up with Microsoft, and has 
recently released Norton Utilities 2.0 for 
NT 4.0. The utilities are for use with NT 
4.0 workstations and servers. In short, 
these tools let you defragment hard dri- 
ves, repair disk problems with both 
NTFS and FAT, monitor resources, and 
maximize performance while eliminat- 
ing problems as they occur. The Norton 
System Doctor runs in the background, 
and it will alert you to any potential 
problem or performance drain. The 

Take a trip with Koala Lumpur: JournQ ru 
Nie Edge through an animated comic book 
world. 

Norton Utilities 2.0 for NT set of tools 
has an estimated retail price of $99. 

Valhalla, a beautiful golf club in 
Louisville, Kentucky, was the chosen 
location for the 1996 PGA Champi- 
onship. Now you can play a few holes 
at Valhalla right in your very own living 
room --or wherever you have your 
computer. Access Software is the big- 
gest name in virtual golf, with a virtual 
course for your computer to match 
almost every famous golf resort in the 
world. Valhalla Golf Club combines 
Scottish -style links on the front nine, 
with a more traditional back nine. 
Valhalla supports all versions of 
Access's Links and Microsoft Golf as 
well. Valhalla Golf Club has a suggest- 
ed retail price of $29.95. 

If one of your summer projects is to 
build a new dream deck outside your 
house, then you'll want help in design- 
ing and building it from 3D Deck 3.0 
from Books That Work. This disc helps 
you design single -and multi -level 
decks, as complex as you want to go. 
For example, you can design in open- 
ings for hot tubs and landscaping. The 
program even lets you place furnish- 
ings, trees, shrubs and more around 
your yet unbuilt deck to see what dif- 
ferent things would look like. A little 
help from 3D Deck 3.0 can mean the 
difference between a nice deck and a 
magnificent one. This one sells for 
about $50. 

Kids love pirates -it's that simple. 
Now kids ages nine and up can climb 
aboard an 18th century pirate ship and 
sail through history. Discovery Channel 
Multimedia's new adventure game 
Pirates: Captain's Quest takes you on 
47 unique adventures and to 34 
Caribbean ports. Players can board as 
a pirate, merchant, or privateer, and 
can even decide to be a male or female 
captain. There are plenty of activities, 
too, including sailing, sword fighting, 
trading, and more. Much of the content 



is historically accurate, so Pirates: Cap- 

tain's Quest is a learning experience as 

well as entertaining. This voyage has 

an estimated street price of $29.95. 

Multimedia is one of the best ways 

to learn a new language. Expert Soft- 

ware's new Speak German is just what 

you need if you want to learn German. 

The disc transports users to a virtual 

German city, where they can explore 

things, meet people, and learn German 

along the way. You can hear perfect 

pronunciation, see the correct spelling 

of any word, record your voice and 

even compare it to a native speaker. 

The program keeps track of multiple 

users, remembering where each stu- 

dent left off on the last visit. For only 

$14.95, Speak German is a no -risk en- 

rollment in a beginning German lan- 

guage class. 
Destruction Derby 2 is now available 

from Psygnosis. This is the sequel to 

the original automobile smash -up derby 

game with realistic crashes and smash- 

es. Instead of displaying pre -rendered 

crash routines, accidents are now ren- 

dered in real time -everything but the 

crunching bumps. 

There are also longer, wider tracks, 

with tunnels, jumps, alternate routes, 
and banking corners. Seven new 

tracks and improved special effects 
make this game even mere exciting 

than the original. Destruction Derby 2 

is one way to smash out your frustra- 

tions without damaging the family 

car -and for only $50. 

New from Broderbund Software 
comes Koala Lumpur: Journey to the 

Edge. Ir this game you play Fly, Koala's 

spirit guide through an animated comic 

book world. You'll visit The Land of Lost 

Things, Stream of Consciousness, Eye 

in the Sky, and many more exotic 
locales. We rate this one as a twist- 
ed comic adventure. Koala Lumpur: 

Journey to the Edge has an approxi- 

mate sheet price of $39. 

Last this month is Comfy's Didi & 

Boo for children ages 12 tc 30 months. 

Didi & Boo is the latest software for the 

Comfy Activity Center, a special chil- 

dren's keyboard that connects to a 

PC's parallel port. This toy of a key- 

board features large, colorful buttons, 

spinning wheels, a toy telephone, and 

other goodies. 

Didi & Boo comes with a special 

overlay for the keyboard and a host of 

new activities for very young children. 

Kids can participate in exciting guess- 

ing games, role playing, make believe, 

and much more. Suggested price for 

the Didi & Boo package is $35. 

"Now enter the dimensions of the 
model you wish to design." 

heCaS - 

win the Qencan. 

America Wants to Know, 
But They'll Need Their TVs to Find Out. 

That's Where You Come In. 

Fix the TVs that keep Americans captivated 
with the help of PHOTOFACT. 

Howard W. Sat>s'offers conplete schematics for televisions. 
VCRs. nd other pgwlar:consunler products. 

PHOTOFACr, 

(800) 428 -7267 http: / /wwv.hwsams.com 
CIR ;LE 176 ON FREE INFORMATION CARD 
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NET WATCh 
Apartment- Hunting Online 

ooking for an apartment is rarely 
easy. Finding the right number of 

rooms, in the right location, for the 
right price, often takes many months. 
And then, when you think you've found 
your dream pad -a place that not only 
fits your requirements but also feels 
great to be in -the broker showing you 
the place gets a phone call saying 
another agent has already accepted a 
deposit from someone else! The word 
frustration takes on whole new mean- 
ings when you are in this situation. 

I know what this process is like first- 
hand, as less than a year ago I went 
through a four -month, grueling search 
that finally culminated in my ideal 
apartment. But what if there was a way 
to learn more about an apartment 
before investing the time to go see it? 
What if you could read more than just 
a ten -word description in your local 
newspaper? 

Thanks to a few innovative sites on 
the Web, it's now possible to get in- 
depth descriptions of prospective 
places to live, and even see images of 
most of them online. There is even a 
site that, as we'll see in a moment, that 
also lets you take a virtual 360- degree 
look at an apartment's interior, right 
over the Web. These visual features of 
the site come in especially handy if 
you're planning on relocating to anoth- 
er state and can't afford to fly out to 
see just any place. 

Rent. Net 
With over one million- and -a -half 

available rentals across the contigu- 
ous 50 states and Canada displayed, 
Rent.Net, using the latest in Web tech- 
nology, is an excellent first stop on 
your search for a place to call home. 
The database is free and easy to use, 
and can help you find a place to live in 
one of 1,200 cities. 

When you first log onto the site you 
are presented with a few choices. The 
link most people will click on is the 
Unfurnished Apartments one, but you 
can also select from Temporary Fur- 
nished Suites, International Rentals, 

12 and Self- Storage Facilities. 
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One of the most innovative features of 
Rent.Net is its use of the Total View 
BubbleViewe,, which lets you take a 360 - 
degree tour of the rooms in an apartment. 

Unfurnished Apartments lets you 
choose where you would like to begin 
your search. Click on a state or 
province and you're on your way. You'll 
then get to choose what type of place 
you are interested in- studio through 
three or more bedrooms -and then 
pick from various price ranges. Once 
you have made a realistic selection, a 
list of links showing possible places for 
you to live will then come up on- 
screen. Each apartment will have a 
checked -off list of amenities, such as 
whether the place has air conditioning, 

DAN KARAGIANNIS 

parking, or even a pool. Below this are 
several paragraphs worth of informa- 
tion that should answer most ques- 
tions you would ask a real- estate 
agent. For example, you'll find out 
what important places are nearby, 
such as shops and the like, as well as 
specific rules regarding whether you 
can have pets, smoke, etc. There are 
usually floor plans you can bring up, 
too, which will give you an idea of 
whether your sectional sofa will fit in 
the living room. An outside view of the 
building is often available, as are maps 
of the area. But what about inside 
views? Well, as I mentioned earlier, 
some of the apartments listed at 
Rent.Net allow you to download a sim- 
ple plugin, Total View, and go through 
a virtual, 360- degree tour of your 
prospective new place to live. These 
tours tend to look best on Pentium 
machines with 16 megabytes or more 
of RAM, but if you don't mind a little 
jerkiness of motion, the tour should run 
on a 486 with at least 8 megabytes of 
RAM. Once you're ready to get serious 
about a certain place, you can either 
send e-mail to the particular office 

ent et - ihr, Ce .nj.an Atior tments: one Hedino. 
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19 Click here to see a photograph of The Georgian Apartments 

Click on the bedroom size to see floor plans of The Georgian Apartments: 
t .tudió 

Rent.Net lets you do more than just read descriptions of apartments. You can actually 
download a floor plan to help you figure out if the place is right for you and your furniture. 
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handling the apartment, or call the 

number given at the top of the listing. 

Some offices let you get a head start 

by filling out an online credit applica- 

tion. Either way you go about it, the 

process is made as simple as can be. 

For those who need a short-term 
place to live, Temporary Furnished 

Suites is the link to select. While not as 

interactive as the part of Rent.Net we 

just described, the Furnished Suites 

section provides you with links to com- 

panies that specialize in finding tern - 

porary places to live in particular 
areas. So if you pick New York, for 

example, you'll be able to fill out an e- 

mail form that describes what you're 
looking for in a place. You can also call 

a company to see what they have 

available. 
Selecting International Rentals 

involves a similar process. Except 
here you pick a country and then 

choose from different types of ser- 

vices. For example, there's a chain 

called Apartment Hotels that lets you 

rent with a minimum of one night only. 

There are also some non -rental links, 

such as a resource for traveling in 

Europe by train. 
Self- Storage Facilities links you to 

companies in each state that provide 

you with lockup storage. I should also 

point out that throughout all the main 

sections of Rent.Net, you will find ads 

that link you to assorted relocation - 

related services, including rental -truck 

agencies and sites that will give you a 

current credit report, just so you'll 
know what your future landlord will be 

reading about you. 

For Rent Magazine Online 
As much as I loved the power of the 

Rent.Net site, it's always best to have 

options. This next site, For Rent 

Online, based on the national maga- 

zine For Rent, lets you search through 

10,000 rental communities across the 

country. 
Similar to Rent.Net, with For Rent 

Online you can search by state, 

although not all states are represent- 

ed, and you'll find fewer choices in 

each one. Once you pick a location, 

you're presented with a pull -down 

menu of the particular suburbs or 

towns in the area you are searching 

through. A number next to each shows 

you how many apartments are in the 

individual areas. You can narrow your 

search by selecting certain prefer- 

ences, and then go. Results come up 

on the screen in a form that looks sim- 

ilar to the magazine's print listings (you 

might have seen this publication in a 

local supermarket). For Rent Online 

lets you also pull up floor plans and 

additional pictures of most apartments 
as well, though. Also like Rent.Net, this 

site lets you see maps of the area you 

are considering in, and gives you an 

opportunity to contact the agents 

directly involved with each place. 

There is also a nice little feature that 

lets you listen to a real audio descrip- 

tion of the apartment. While what you 

hear is the type of sales pitch you 

might imagine it to be, it is interesting 

having this multimedia option. 

HOT SITES 

Rent.Net 
http: / /www.rent.net 

For Rent Magazine Online 
http.//wwwaptsforrent.com 

Overall, this site isn't as innovative 

as Rent.Net, but there are still different 

apartments to be found here than at 

the other site. For that reason alone it's 

worth visiting. Although you will miss 

the convenience of being able to do a 

virtual walkthrough of apartments, you 

do eventually have to physically walk 

through a place you are interested in 

anyway. 
That's about all for this month. If 

you'd like to get in touch with me, you 

can send snail -mail to Net Watch, 

Popular Electronics, 500 Bi- County 

Blvd., Farmingdale, NY 11735, or e- 

mail to netwatch@comPorts.com 

"It's a computer generated cow. 

Chip beef.! Do you get it? Chip beefs" 

Turn Your Multimedia PC int 
Real -Time Audio Spectru 

Features 
20 kHz real -time bandwith 

Fast 32 bit executable 
Dual channel analysis 

High Resolution FFT 

Octave Analysis 
TEiD, THD +N, SNR measurements 

Signal Generation 
Digital Filtering 

Triggering, Decimation 

Transfer Functions, Coherence 

Dynamic Data Exchange (DDE) 

Tme Series, Spectrum Phase, 
Spectrogram and 3 -D Surface plots 

Real -Time Recording and 
Rost- Processing modes 

Applications 
Distortion Analysis 
Frequency Response Testing 

Vibration Measurements 
Acoustic Research 

System Requirements 
486 CPU or greater 
8 MB RAM minimum 
Win. 95, NT, or Win. 3.1 + Win.32s 

Mouse and Math coprocessor 

16 bit sound card 

PHS 

a Powerful 
Analyzer 

HD 11 

;111 

2a 2 
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plan 

two Nu h..... nno.- 
non. _ WIZ ,a,i so. ,am Fri 1192s.. 

Priced from $299 
(U.S. sales only - not for export/resale) 

Professional Quality Sound Cards Available...Call 

DOWNLOAD FREE 30 DAY TRIAL! 
www.telebyte.com/pioneer 

Pioneer Hill Software 
24460 Mason Rd. N.W. 

Poulsbo, WA 98370 
Spectra Plus 4.0 

Affordable Signal Processing Software 

e -mail: pioneer@telebyte.com Sales: (360) 697 -3472 Fax: (360) 697 -7717 
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NEw PROdUCTS 
Stand -Alone Windows 95 /NT 
DSP Applications 
The Hypersignal Application Interface 
(or HAppi) Wizard quickly generates 
stand -alone digital signal processing 
(DSP) applications for Windows 95 and 
NT. It does this directly from visually 
designed, real -time DSP worksheets 
created in Hyperception's Block 
Diagram editor. Those applications can 
then be applied internally or shipped to 
an end customer. The product lever- 
ages the many off -the -shelf DSP /ac- 
quisition boards supported by the com- 
pany's Hypersignal RIDE (Real -time 
Integrated Development Environment), 

Fie View Loratol Project Belo 

3 

o 

Probability 

4 5 

5.0 

Hypeaception. Inc. 

8 

Analog Meter 

The HAppi Wizard can be used for 
creating virtual instruments, sharing 
simulation /test results with others, and 
creating easy -to -use real -time DSP sys- 
tems for non -technical personnel. 
Because the initial design is based on 
an open software architecture and 
employs a device -independent DSP 
board driver, users can create a virtually 
limitless number of applications. It can 
be used in the design of such DSP - 
based products as speech and telecom- 
munications products, arbitrary function 
generators, modem test sets, spectrum 
analyzers and other virtual instruments, 
and multimedia applications. 

ismsi 
On 1M WOK 1l1K 1K 10D 10 i 

Range 
Waveform Selecla ... . - ..... 

Noise I Souse I Triangle 
1 

Sne I 

Hypercepnn. Inc Frepuency 

which reduces overall product develop- 
ment time. It also dramatically mini- 
mizes the technical expertise required 
for the simultaneous development of 
32 -bit Windows applications, data 
transfer software, and multiple -platform 
real -time DSP code. 

The HAppi Wizard provides an exe- 
cutable version of their project. Within 
the visual design, user controls that 
represent inputs, outputs, and tunable 
parameters are used to accomplish 
I /O. (Objects such as knobs, sliders, 
keypads, meters, and displays among 
others are typical user controls.) After a 
project is designed graphically, the 
worksheet is saved as a file, which is 
then applied by HAppi to create the 

14 Windows application. 

FUNCTION GENERATOR 

HypecepMn, Irc. 

Q 

5 
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The HAppi Wizard costs $1495. For 
more information, contact Hyper - 
ception, Inc., 9550 Skillman, LB 125, 
Dallas, TX 75243; Tel: 214 -343 -8525; 
Fax: 214- 343 -2457; E -mail: info@hyper 
ception.com; Web: http:llwww.hyper 
ception.com; BBS: 214 -343 -4108. 

CIRCLE 80 ON FREE 
INFORMATION CARD 

Handheld GPS Communicator 
For people whose business or recre- 
ational pursuits take them off the beat- 
en path and out of reach of conventional 
communications, the Magellan GSC 
100 Global Satellite Communicator 
allows them to stay in touch wherever 
they roam. The portable receiver- trans- 
mitter puts worldwide, two -way e-mail 

MI111111, 

capability in the palm of the hand. The 
GSC 100 also features an integrated 
GPS receiver for positioning and navi- 
gation, allowing users to navigate and 
communicate from anywhere on earth. 
Field professionals in disciplines rang- 
ing from seismology to oil exploration, 
outdoorsmen, hikers, pilots, internation- 
al travelers, and all kinds of mariners 
can benefit from the technology. 

The GSC 100 communicates via 
ORBCOMM, the first low- Earth -orbit 
satellite communications system. Users 
can send and receive text messages in 
an e-mail format to and from anywhere 
in the world, including another GSC 
100. It can be used as a handheld ter- 
minal, operating on its rechargeable 
NiCd battery pack, or it can be bracket - 
mounted and operated by a 10 -35 -volt 
DC external power source. The self - 
contained, 8x3.5x 1.75 -inch, 37 -ounce 
unit includes everything needed for 
satellite communications and naviga- 
tion: ORBCOMM communications 
transceiver and telescoping antenna, 
GPS receiver and internal patch anten- 
na, alphanumeric keypad, backlit LCD, 
and rechargeable battery pack. 

To send an e-mail message, the 
user types it on the GSC 100, enters 
the destination e-mail address, and 
transmits the message. Using a stan- 
dard narrow -band VHF radio frequency, 
the user's e-mail message goes up to 
the nearest of the 28 ORBCOMM satel- 
lites and down to a Gateway Earth 
Station. From the gateway, the e-mail 
message is routed via local land lines to 
the desired Internet e-mail destination, 
or transmitted to either another GSC 
100 or to an ORBCOMM receiver. 
Future service options will allow out- 
bound messages to be completed and 
incoming e-mail to be originated by a 
voice call or fax. 

Messages are received in the 
reverse manner, with e-mail stored 
until the GSC 100 handset is activated 
and the satellite queried for unread 
messages. The portable unit will store 
up to 100 text messages and an 
address book with up to 150 entries. 

The unit's integrated GPS receiver 
features six graphic navigation displays, 
customizable navigation screens, a real - 

(Continued on page 75) 
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Is it Asia? Is it Europe? 
Cyprus is a ruggedly beautiful 

Mediterranean island, a scenic 

country of mountains, valleys, and gold- 

en beaches, hilltop castles and old 

churches, with a pleasant California -like 

climate. 
Here on this isle an interesting 

shortwave broadcaster is back on the 

air and is being heard with substantial- 
ly better signals. Before going into 

detail about this station, let's first have 

a little history. 

Turkish Republic of Northern Cyprus, 

(TRNC) an independent nation, but one 

recognized by only Turkey. 

BRT Is Born 
The Turkish Republic of Northern 

Cyprus runs a semi -official broadcast- 

ing organization that is called Bayrak 

R. and Television Corp. It was founded 

in 1963, says Mustafa Tosun, head of 

the Transmitting Department of BRT, 

when Turkish Cypriots were deprived 

QSL card from Bayrak Radio and TV on Cyprus. 

Cyprus is Asian, and lies only twO 

score miles off the coast of Turkey. 

Cyprus is also European; the majority 

of its people are Greek. And it is That 

split that has resulted in major problems 

for this island nation. 
Cyprus, a former British crown 

colony, gained independence in 1960. 

Greek and Turkish Cypriots found they 

could live together under a single gov- 

ernment. However, in 1974, Turkey in- 

vaded and took over a substantial area 

of the island. Nine years later, Turkish 

Cypriots declared this territory the 

(Credits: Brian Alexander, PA; Erik 
Bueneman, MO; Jim Moats, OH; North 

American SW Association, 45 Wildflower 

Road, Levittown, PA 19057) 

of access to the existing Cyprus 
Broadcasting Corp. It has local AM 

and FM radio and TV services, plus an 

overseas SW operation. 
The SW voice was small, only 7.5 

kilowatts of power, but Bayrak R. some- 

times was heard in North America on 

6,150 kHz. Over the years, however, 

other stronger stations began overpow- 

ering its signals. For this and other rea- 

sons, the shortwave outlet left the air a 

little more than a year ago. 

In 1997, though, the SW station 

returned on a new frequency, 6,159 

kHz, where it again has been heard by 

U.S. and Canadian SWLs. 
"These are tests for new frequencies 

on the 49 -meter band," Tosun says. 

"We hope for better reception. But new 

DON JENSEN 

SW equipment has been delayed due 

to financial problems." 
Hopefully by the time this column 

sees print, the station will be operating 

with a new U.S. -made CCA Electronics 

25- kilowatt SW transmitter and a folded 

half -wave dipole transmitting antenna 

made by Kintronics Laboratories. 
BRT's broadcasting center is in 

Lefkosa, capital of the TRNC. There it 

has its administrative and TV broad- 

casting facilities, plus eight radio pro- 

duction and continuity studios. Of its 

400 employees, Bayrak International, 

as its shortwave service now is called, 

has about 25. 

"Bayrak has three main radio and 

TV transmitting sites on the island and 

several repeater locations. Shortwave 

facilities are at the Yeni Yskele AM 

radio transmitting center in the eastern 

part of the Turkish Republic of Northern 

Cyprus," Tosun says. 
He lists the current schedule on SW 

as 0700 to 2200 UTC, with English 

news at 1215 and 1730 UTC -not 
very good times for reception in North 

America. 
However U.S. and Canadian DXers 

have reported hearing the station. It 

has a variety of musical programming, 

from blues to heavy metal, until sign off 

just after 2200 UTC. 
"Reception reports are welcomed," 

Tosun told me. You can send them a 

letter, although the mail, which must be 

forwarded to the TRNC via Turkey, is 

slow. The address is Bayrak Inter- 

national, Bayrak Radio and Television, 

Ataturk Square, PO Box 417, Lefkosa, 

via Mersin 10, Turkey. 
A faster way is via e-mail: brt@cc. 

emu.edu.tr. And if you want to plug in to 

BRT's Internet Web site, try www.cc. 

emu.edu.tr/press/brt/brt.htm. 

Web Radio 
I've talked in previous columns 

about using your computer as a tool to 

assist your shortwave listening. The 

paragraph above is one example of that. 

Now it possible to listen to for- 

eign (and domestic) stations on your 

computer. 



Passport To World Band R., the 
longtime annual guide to SW listening, 
has come out with a new publication 
called Passport To Web Radio, which 
spells out this new form of DXing in 
detail. 

"Internet users can now hear the 
hometowns of America and the world 
through the magic of Web Radio," says 
Larry Magne, editor and publisher. 
"There's a global bazaar of FM, AM 
and other stations and networks wait- 
ing to be explored over the Web." 

Those Web stations started 
appearing about a year ago, but the 
number jumped last autumn when 
RealAudio's improved software came 
out. About 400 Web Radio outlets are 
available now. 

Programming may be local, nation- 
al or international. Unlike SW stations 
with scheduled programming, some 
Web Radio services are on demand" 
when you visit their Web sites. 
London's Independent Radio News, 
for example, offers a periodic IRN 
newscast when you request it. 

Other sites offer live broadcasts. Do 
you want to hear play -by -play Japa- 
nese baseball? You can hear the Tokyo 
Carps' broadcasts (in Japanese, of 
course) on JOER RCC R. 1350, Hiro- 
shima, via Web Radio. 

Says Magne, "An enormous plus of 
Web Radio is that while you're listen- 
ing, you can continue using your com- 
puter just as you always have; i.e., 
word processing, e-mail, surfing the 
Web. The stations and software are 
free, too! So if your PC is hooked to 
the Internet and handles sound, then 
Web radio costs little or nothing." 

Magne says that there are at least 
50 countries you can hear on Web 
Radio at this writing. 

His new book, Passport To Web 
Radio, includes information on how to 
get started, and what's on and worth 
listening to. It is available at many 
book stores. For more information, try 
Passport's own Web site www.pass- 
port.com or call 215 -794 -8252. 

FBIS Saved 
Scientists, researchers and others 

who for years have relied upon the reg- 
ular reports of the Foreign Broadcast 
Information Service (FBIS) for years 
were up in arms when it was 
announced that the CIA, parent organi- 
zation of the FBIS, intended to cut its 

16 budget by 25 percent. 

FBIS, since the early days of World 
War II, has done professionally what 
you and I do as a hobby -listen to 
shortwave stations. FBIS monitors, 
translates and publishes accounts 
from about 3,500 foreign broadcast 
and press outlets in 55 languages. 

These reports are used by govern- 
ment agencies for a variety of purpos- 
es. During the 1962 Cuban missile 
crisis, the FBIS monitoring of R. Mos- 
cow gave president John F. Kennedy 
the first news of the Soviet decision to 
withdraw missiles from Cuba, an act 
that may have averted a nuclear war. 

Most FBIS reports are far less dra- 
matic, and many private sources such 
as universities draw upon their trans- 
lated data as well. So reports that the 
CIA was planning cutbacks brought 
heavy criticism. 

About a year and a half ago, FBIS 
ceased publishing paperback volumes 
of its foreign broadcast and press 
translations. Currently subscribers pay 
about $50 for a subscription to a Web 
site version of the translations. Would 
the budget cut reduce services even 
further, users worried? 

Apparently not. The CIA spokesman 
has announced that FBIS will continue 
its present level of coverage at "virtual- 
ly 100 percent." 

Down the Dial 
Looking for some interesting sta- 

tions to tune? Try these. Remember 
that the schedules given are in UTC, 

Abbreviations 
AM- amplitude modulation 
CDT- Central Daylight Time 
CIA Central Intelligence Agency 
DX-- distance, long distance reception 
DXing---attempting or making DX 

reception 
EDT -Eastern Daylight Time 
FBIS -Foreign Broadcast Information 

Service 
FM- frequency modulation 
ID- station identification 
IRN -Independent Radio News 
kHz-kilohertz 
MDT -Mountain Daylight Time 
PC- personal computer 
PDT- Pacific Daylight Time 
R.-Radio 
SW- shortwave 
SWL(s) -shortwave listener(s) 
TRNC- Turkish Republic of Northern 

Cyprus 
UTC -Coordinated Universal Time 
VOA -Voice of America 

which is equivalent to EDT +4 hours, 
CDT +5 hours, MDT +6 hours, and 
PDT +7 hours. 
Algeria- 15,205 kHz, R. Algiers Inter- 
national has changed the time of its 
English service, which is now heard 
1400 to 1500 UTC. If interference is a 
problem, try the parallel frequency of 
15,160 kHz. 
Ecuador -9,745 kHz, HCJB in Quito 
still broadcasts on this longtime fre- 
quency. Listen in during the evening 
from around 0230 to 0400 UTC for 
English language programming. 
Sao Tome -4,960 kHz, VOA's relay 
from this island off the west coast of 
Africa signs on at 0259 UTC, with an 
interval signal. The English language 
Daybreak Africa program, with news 
and weather, follows. 
Zambia -4,910 kHz, ZNBC has been 
heard at 0305 UTC with choral and 
calypso -like music, with announce- 
ments in an African language. 

,,, rtT 
`T`T 

J 

CABLE CONVERTER 
DIAGNOSTIC TEST CHIP 
4OAD PULL ACTIVATION OF CABLE CONVERTER 
WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, 
WIRELESS QUICK INSTALL TEST BOARDS AND 
DIAGNOSTIC CUBES FOR ALL CONVERTERS! 

** *ANYONE IMPLYING ILLEGAL USE WILL BE * ** 
DENIED SALE.WE SELL PRODUCTS ONLY!! TO 
TECHNICIANS OR CABLE REPAIR FACILITIES! 
01 IN CUSTOMER SERVICE A TECH. SUPPORT! 

*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED -X. 
*PRIORITY NEXT DAY SHIPPING AVAILABLE! 
*SALE* BUY S TEST BOARDS AND GET 1 FREE. 
*MON -FRI - EAM -7PM - SAT IOAM -2PM EST. 
*WEB PAGE HTTPV /IWWW.E00- GOCABLE.COM ___ Irk VISUAL Lo 

COMMUNICATIONS INC. 
ORDERS /CATALOG 1 -800-GO -CABLE 

TECHNICAL SERVICE DEPT. 717-620-4363 EST. 1976 

BEST VALUES ON... 
Receivers, including 4DTV 
Dish Movers 8, [NB's, all kinds 
Tune -up Kits, Tools & Parts 

Skypacy"Programming 
Toll Free Technical Help 

Fax: 218. 739 -4879 ma Frontier á 
InYI: 218.739 -5231 Ferge, Falls, MN 56537 



The demand fo r computer programmers will double by the year 2005... 

Train now for a high-paying 
career as a computer 
programmer! 
Only NRI at -home training gives you 
in -demand programming skills in 
three of today's hottest computer languages: 
BASIC, C, and Visual Basic. 

Plus, you now train with and keep 
state -of- the -art programming tools: a 

Pentium® 166 multimedia computer 
system, Visual Basic, Windows 95, 
and more! 

Prepare for today's newest 
programming opportunities 

The Bureau of Labor Statistics forecasts that 

job opportunities for computer programmers 

will increase much faster than the average 

over the next 10 years, with as many as 

400,000 new jobs opening up by 2005. 

Now, with NRI, you can get the new 

skills you need to build a top -paying career - even a full- or part -time business of your 

own - in this high -growth field. 

Learn today's hottest languages: 

With NRI's unique Discovery Learning 

Method, you get hands -on programming 
experience as you master today's most 

popular languages and programming 

environments. Step by step, you learn to 

-- 
NEW! 

Powerful 166 MHz 

Pentium° processor- 
based computer! 

create the kinds of full- featured, powerful 

programs today's employers and clients 

demand: 
You start with BASIC, building your 

confidence enough to create and modify 

several programs of your own. 

You move on to master C, a sophisticated 

language that's become the programming 

tool of choice for a variety of applications. 

You're then ready to explore Visual Basic, 

a high- level, object- oriented language 

designed specifically for creating programs 

in a Windows 95 environment. 
Best of all, you master these important 

languages as you train with and keep the 

More equipment, more advanced software, 
and more real -world programming 
experience than any 
other school! 

most powerful computer system available 

from any school! 

Send for your FREE catalog today! 

See how NRI can give you the programming 

skills, the full -featured computer system, 

and the state -of -the -art software you need to 

get started in this top -paying field. 

If the coupon is missing, write to us at 

NRI Schools, 4401 Connecticut Avenue, 

NW, Washington, DC 20008. 

CALL 1-800-321-4634, Ext. 2564 
http://www.mhcec.com 

SEND TODAY FOR FREE CATALOG 

Ar,Schools 
4401 Connecticut Averue, NW, Washington, DC 20008 

í Check one FREE catalog only 
COMPUTER PROGRAMMING 

J PC Applications Specialist 

J Visual Programming in C *' 

J Networking with Windows NT 

J Microcomputer Servicing 

D Desktop Piblishing with PageMaker 

J Bookkeeping & Accounting 

J Multimedia Programming 

J Mastering Microsoft Office 

J Webmaster Series 

Pentium® 166 processor 

16 meg RAM and 256K cache memory 

1.6 gigabyte hard drive 

Super VGA color monitor; 1 meg 

video memory 

8X CD -ROM drive and 16 -bit sound card 

33,600 baud fax /modem 

Netscape Navigator" Web browser 

BASIC interpreter 

Power C and Visual Basic compilers 

Windows 95 

Exclusive access to NRI's Online Connection 

Now, with NRI's new PC Options Plan, you can keep up with late -breaking advances in 

technology by upgrading your computer system at special student rates. You'll get all the details 

shortly before your computer is scheduled for shipment. It's NRI's state-of-the-art guarantee! 

GET YOUR DEGREE ONLINE! 

AAS Degree in Accounting 

AAS Degree in Business Management 

Visit our Home Page at 
http : / /www.mhcec.com 

Name Age 
(please print) 

Address 

City 

State /Zip 

L A Division of TheMcGmwHW Companies 5413-0897, 



P, alm -sized electronic 
organizers have been 

available for years, but few 
pack as many useful features in 
such a small space as Texas 
Instruments PS -6800 Personal 
Organizer. In a field dominated 
by two of Japan's biggest corn - 
panies (Casio and Sharp), an 
American manufacturer has 
finally produced a highly com- 
petitive instrument. 

Consider the following speci- 
fications. In a package measur- 
ing only 3- by 5- inches and 
roughly a half -inch thick, TI has 
managed to squeeze in one of 
the largest liquid crystal displays 
(6 lines with 24 characters per 
line) found in devices of this type. A 
necessarily cramped, 67 -key entry pad 
occupies the remaining exposed sur- 
face. Internally, a full 128K of storage 
memory provides space for thousands 
of personal reminders, addresses and 
notes. An identical Organizer with only 
64K of memory is offered by TI as the 
model PS -6700. 

The built -in software includes a cal- 
culator (albeit, only four -function), a 
clock (with times shown in major cities 
around the world), a secret note area 
which is password -protected, and a 
full- feature database program for 
addresses of unlimited record length. 

Packed with options 
The PS -6800 Organizer is menu -dri- 

ven and provides for a host of user - 
defined options. Included in these is the 
ability to change the displayed informa- 
tion into either English, Spanish, 
French, Italian or German. An indicator 
shows the status of the two lithium bat- 
teries, one of which serves as backup in 
a clever arrangement that lets you 
change either one without losing any of 
your valuable data. 

20 Other thoughtful options let you 

TEXAS INSTRUMENTS 
PS -6800 
PERSONAL ORGANIZER 
Get organized and plan ahead. You can even create and exchange 
information with your PC. 

change the contrast level of the LCD 
screen, set the date and time, lock (or 
unlock) the unit with your chosen pass- 
word, set daily alarms and check on 
the amount of memory you've used 
even to the next page. The sound 
made by each of your keystrokes can 
be changed from a "click" to a "beep" 
or silenced, if preferred. 

The PS -6800 may be alone in its 
capability to allow address and phone 
number entries to run to as many lines 
as you wish. This eliminates the need to 
create imaginative abbreviations that 
other organizers impose because of 
their rigid data entry format. 

A Scan button lets you quickly 
browse through your entire database 
of names and addresses, which are 
conveniently arranged alphabetically. 
No need to call up the entire record, if 
all you want to see is the phone num- 
ber associated with your selection. 

Of even greater value is the Find 
button that lets you search the entire 
data base for the occurrence of any 
keyword. Thus, if you have stored the 
names of service people whom you 
need to call upon, their records can be 
displayed by entering . "Plumber," 

"Caterer," "Computer Repair," etc. 
This feature, not commonly found 
on more expensive organizers, 
raises this unit above the level of 
being just another electronic 
Rolodex. 

A Bookmark function lets you 
mark any record as the one you 
may want to quickly return to the 
next time you turn on the 
Organizer. While of limited value, 
this feature epitomizes the inno- 
vations that TI's engineers chose 
to program into the PS- 6800's 
read -only- memory. 

Typical of these pocket won- 
ders is the ability to store both 
daily and yearly reminders that 
trigger an alarm alerting you to 

the upcoming event. You can even set 
the advance notice time you want to 
be notified of any appointment or task. 
A variety of choices let you scan by 
week, month or year for birthdays, 
anniversaries or other special occa- 
sions you've opted to enter. The built - 
in calendar (good to the year 2059) 
aids in planning engagements. 

Use your PC 
TI offers the PS -6155 PC Con- 

nectivity Kit. No user of the PS -6800 
Organizer would want to be without this 
compact docking station that permits 
exchange of information between the 
unit and your pc. 

The Connectivity Kit comes with its 
own special Windows software pack- 
age that installs easily and provides a 
user -friendly, full- featured means of 
downloading (and uploading) data 
between machines. The "Backup and 
Restore" function alone makes this a 
worthwhile buy, by providing the capa- 
bility to both archive your time -con- 
suming entries and prevent the total 
loss of data if your lost. 

Beyond that, the Connectivity Kit 
(Continued on page 77) 
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Hey, Couch 
Potatoes, 
Surf's Up! 
WEBTV INTERNET TERMINAL. 
Manufactured by Philips Magnavox, 
One Philips Drive, Knoxville, TN 
37914 -1810; Tel: 1- 800 -597 -1790; 
Web: http: / /www.magnavox.com. 
Price: $329. 

If the cost of a computer is keeping you 
from getting on the Internet, then the 

Philips Magnavox WebTV terminal 
might be your gateway to it. 

A TV might not seem like the best way 
to access the Net. After all, TV was not 
designed to deliver text. It was designed 
to deliver moving images- something 
that the Internet doesn't do very well. In 
short, however, the Philips Magnavox 
WebTV terminal can do a remarkable job 
of bringing the Internet to non -computer 
users. 

Let's start out by saying that the $329 
price of the box is a little bit misleading. 
While it is possible to use only the sup- 
plied remote control to access the Web, it 
is inconceivable that many people would 
have the patience to do so. Entering text 
via an on- screen keyboard manipulated 
by a handheld remote is ... cumbersome, 
to use a polite phrase. So plan on adding 
another $69 to get the wireless infrared 
keyboard. It is possible, we should point 
out, to use a standard IBM- compatible 
keyboard (mini DIN plug) with the 
WebTV terminal, but normal TV- viewing 
distances make that an inconvenient solu- 
tion at best. 

WebTV is not only an Internet service 
provider (ISP) but also an online service 
itself -much like America Online or 
CompuServe. When the box is turned on, 
it automatically connects to a WebTV 
"main page." 

The main page is designed to allow 
users to surf the Web using only the 
remote control. New users will probably 

fmd it to be pretty good. Experienced 
Internet users won't -they'll just want to 

get to where they're going. But they can 

do that easily enough by choosing 
"option" and "go to." 

Launch WebTV-by pressing the 
POWER button on the remote keyboard - 
and you're greeted by a city skyline 
accompanied by some suitably hip music 

as the unit's modem connects to the 
WebTV network. The modem is fast - 
33.6 kilobits per second (Kbps) -and the 
WebTV's basic menu is inviting, offering 
icons for mail, favorites (otherwise 
known as bookmarks), explore, search, 
sports, news, and more. 

If you're interested in just browsing the 
Web-or surfing, as many people call 21 



it -then the WebTV interface is perfect. 
And you might even be happy using just 
the remote control, because WebTV is 
designed just for that. Because of that, 
there is some adjustment needed if you're 
coming to WebTV from the PC side. 

We'll admit that it was difficult to get 
ourselves in the position to objectively 
evaluate WebTV because we are used to 
full -time Intemet access over the corpo- 
rate LAN (local area network). At home, 
we were inclined to stay away from 
online activities just because the response 
time became unbearable. 

Even with our jaded outlook, however, 
WebTV lived up to its promise. Its 
modem is fast, and its basic menu system 
lets you wander in interesting, yet unde- 
fined and unrestricted, ways. The system 
is designed to deliver Web content speed- 
ily -which is probably a good thing. 
After all, even the most sedate couch 
potato is used to seeing a pretty good 
multimedia experience every time he 
turns on the TV. The relatively static Web 
can't hope to compete. WebTV Networks 
has some interesting tricks up its sleeves 
regarding video delivery, but more on that 
later. 

WebTV has one major disadvantage: It 
uses a TV set as a display device. For text 
delivery, the TV doesn't present a prob- 
lem because WebTV uses a font that is 
easily readable. However, for graphics - 
or text that is presented in a graphic -the 
TV can be a hindrance. A good example is 
the Popular Electronics Web site (start 
at http: / /www.gernsback.com), where the 
main navigation tool is a rotary "switch." 
Although the switch labels are perfectly 
readable on a VGA monitor, they are 
illegible on a TV- especially at normal 
viewing distances. 

While WebTV Networks refuse to pro- 
vide details on the number of subscribers 
it has, current industry estimates are that 
there are about 300,000 WebTV boxes in 
living rooms across the country. TV -set 
manufacturers -including Mitsu -bishi 
and Zenith -are beginning to build Web - 
access capabilities into their sets. Web 
masters will have to decide whether they 
want to alter their page designs to be 
readable on a TV screen. 

We encountered a few other instances 
where our TV's screen resolution just 
wasn't up to where we'd like it, most 
notably, when viewing seating charts for 
sports stadiums or concert halls. Granted, 
many of these charts aren't really usable 
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on VGA monitors either, because many 
institutions scan paper versions of their 
charts and post the file as a .GIF image, 
unaware that they're essentially unusable. 
Most Web pages, however, look just fine 
on the TV. 

The WebTV interface attempts to 
deliver some of the most popular Internet 
content in an easy -to -use menu system. 
For example, when first launched, the ser- 
vice provides icons for Mail, Favorites, 
Explore, Search, Around Town, Sports, 
News Briefs, and a highlighted WebTV 
content provider. Clicking any of the 
icons brings up submenus, making it pos- 
sible to fmd interesting things with just a 
few clicks of the remote control. 

One of our first stops was Around 
Town, and we selected area restaurants 
from the submenu that was presented. 
Instead of seeing information on local 
Long Island restaurants, we were present- 
ed with restaurants in New York City, 
about 40 miles away. We had better luck 
looking for local movie listings, which 
was able to show us the selections for the 
five theaters closest to our home. 

The Explore icon makes surfing with 
the remote palatable. Click it, and you're 
presented with a host of options including 
Arts and Books, Community, Education, 
Entertainment, Kid's Club, Lifestyle, and 
Science and Technology. Click on any of 
those, and you're presented with other 
options -for example, Newsstand -to 
get you where you want to go ... even if 
you didn't know you wanted to go there 
when you started. 

You can easily move from link to link 
with the remote control. WebTV is more 
of a link -based browser than a standard 
PC running, say, Netscape Navigator. 
Four cursor keys on the remote control 
are used to highlight links. They surround 
a central Go button that selects the link. 
Image maps are highlighted as a single 
link. When selected, an arrow cursor 
appears, allowing you to access any part 
of the image map. 

Other keys on the top of the remote 
include up and down scroll buttons, and 
BACK and HOME buttons. In the middle of 
the remote are keys labeled OPTIONS, 
RECENT, SEARCH, FAVORITES and TV/WEB. 
Below the central section is a power but- 
ton. 

If nothing of interest is presented, then 
you can hit the OPTIONS button, and select 
"go to" on the screen. Enter any location 
you want, and the WebTV terminal will 
take you there. 

Most of the pages you will encounter 
will present no problems to the WebTV 
terminal, which is compatible with most 
Internet "standards" including Real - 
Audio. It's not compatible with every- 
thing, however. But one of the strong 
points about the WebTV terminal is that if 

it's not compatible with a given technolo- 
gy now, it might be in the future. WebTV 
Networks can download software up- 
grades directly to your box. 

One of the exciting technologies that 
WebTV has in store is VideoFlash, a tech- 
nique for sending video over the Web. 
Sure, video exists on the Web now - 
mainly as grainy images in small win- 
dows that take forever to download. And 
streaming video such as RealVideo is 
available. But VideoFlash promises to 
outdo what's out there now. 

One of the interesting things that 
VideoFlash does is take advantage of the 
TV screen's inherently low- resolution 
(when compared to a computer), inter- 
laced display. By not sending video that is 
better than can be appreciated on a TV, 
performance is improved. 

VideoFlash, however, is not based on 
IP, the Internet protocol. Therefore, it 
won't work on the Internet, but it will 
work only on WebTV Network's propri- 
etary network. Industry analysts think 
that WebTV could end up fracturing the 
Internet in two, one half being a tradition- 
al computer- centric Internet, and the 
other being a TV- centric Internet with 
loads of multimedia -the kinds of things 
you're used to seeing when you turn on 
your TV. For example, instead of calling 
up a Web page just to check the latest 
scores, you could call up a page and see 
not only the scores, but the game high- 
lights, too. 

The fracturing of the Internet might not 
be the worst thing in the world. Moving 
some of the most popular sites- includ- 
ing CNNs and ESPNs -from the tradi- 
tional Web and onto a proprietary net- 
work that can do a good job in delivering 
video might just open up some space for 
the rest of us. 

Even without video, WebTV Networks 
and the Philips Magnavox WebTV termi- 
nal have some good things going for 
them. For example, the box is smart 
enough to keep an ear out for call- waiting 
signals. When it hears one, it can hang up 
and let the call come through. When the 
call is finished, the box can automatically 
connect again to the service. It can auto- 
matically check incoming e-mail periodi- 
cally, and flash a light on the front of the 
box to alert users that mail is waiting. 

Knowing that the terminal was not des- 
tined for computer users, ease of setup 
was of paramount importance. If you can 
handle plugging something into a phone 
line and into the back of your TV, you can 
hook up the WebTV terminal. You don't 
need to know anything about modems, 
and you don't even need to find the clos- 
est number to connect the WebTV Net- 
works -it's all done automatically. 

We still don't think that the living room 
(Continued on page 30) 



DVD Debuts 
It's new, it's hot, and it's available! 

Odds are, you haven't spent the last 

few weeks camped out in front of your 
local Circuit City, anxiously awaiting the 

day you could bring home your own 

DVD player. In fact, if you're not some- 

one who goes out of your way to read 

about consumer electronics (and you're 
not a regular reader of Gizmo), you might 
not even have heard of DVD. In fact, you 

might not even know what DVD stands 

for -which, officially, is nothing, al- 

though many people take it to mean digi- 

tal video disc or digital versatile disc. But 

you'll be hearing plenty now that several 

major manufacturers introduced DVD 
players. 

It's been a long time coming, but DVD 

has finally become a reality. This month, 
we review one of the first- generation 
DVD players, Panasonic's DVD -A300U 
First, though, let's take a look at the for- 

mat, and what it might mean for you. 
The DVD format offers better -than- 

laserdisc -quality video, Dolby Digital 
5.1- channel surround sound, and digital 
convenience on a five -inch disc that looks 

just like a CD, but has a much larger stor- 

age capacity. A single- sided, single -layer 
DVD disc can store up to 4.7 gigabytes of 
information, enough to hold a 135 -minute 
movie. A dual -layer disc holds 8 giga- 

bytes, and a two- sided, dual -layer disc 

can store a whopping 17 gigabytes. 
A single DVD a can easily hold a full - 

length motion picture, with plenty of 
room to spare. Even epic films like 
Lawrence of Arabia or Gone With the 

Wind can be viewed without having to 

flip over the disc (which is considered a 

major drawback with laserdiscs). Disc 

manufacturers can include soundtracks in 

up to eight languages and subtitles in as 

many as 32 languages. One of the most 
talked -about applications is to include on 

a single disc multiple versions of the 

same film, with different ratings, perhaps, 
or your choice of endings. In fact, thanks 
to MPEG -2 video compression and the 

discs' unique double -layer design, there's 
enough room on a dual -layer DVD disc 

for as many as four films. 
DVD also offers Dolby Digital sound 

capability, formerly known as AC -3. 

Dolby Digital sound provides the sense of 
continuously moving sound, through six 

discrete channels- full -bandwidth (3 Hz 

to 20,000 Hz) for the front left, center, 

and right, and the left and right surround 

channels, plus a dedicated low -frequency 

(3 Hz to 120 Hz) effects channel. To take 

full advantage of Dolby Digital, a de- 

coder is required. Some high -end DVD 

players have built -in decoders; the rest 

have outputs that allow a stand -alone de- 

coder or receiver equipped with a decoder 
to be connected. If your AV system does 

not yet include a Dolby Digital decoder, 

don't worry; DVD works perfectly well 

with a Dolby Pro Logic setup, too. DVD 

players are also backward compatible 
with audio CDs and video CDs. 

The DVD format boasts the conve- 

nience and durability factors that helped 
make compact discs so popular. DVD 
video discs provide instant access to spe- 

cific scenes in a movie, and there's never 
any tedious rewinding required. They can 
be played literally millions of times with- 

out degradation of quality. 
All of that translates to exceptional 

home -theater entertainment. But there's a 

good reason that some people call DVD 

digital versatile disc instead of digital 
video disc. After all, watching videos is 

only one DVD application. 
By the time you read this, DVD -ROM 

drives for personal computers also should 
be available. DVD -ROM discs will hold 
up to 20 times more than CD -ROMs. (A 

single -sided, single -layer DVD has 3400 

times the capacity of a floppy disk). 
That's good news for multimedia users, 

since it will allow for enhanced game 
play with improved graphics, faster 
action, and extended 3D animation. 
DVD -ROM drives could also give corn - 

puter manufacturers a new way to get PCs 

into American living rooms, since DVD - 

ROM drives will be able to play DVD 

video discs. 
But, for now, the primary focus is on 

DVD players and movies. DVD support- 

ers hope to see at least 200 titles available 

by year's end. Some of the earliest releas- 
es include Twister, The Fugitive, Space 
Jam, Eraser, The Wizard of Oz, Batman, 

Blade Runner, Raging Bull, Interview 
with the Vampire, The Mask, and Seven , 

retailing for less than $25. But fewer than 

50 titles were available as we went to 

press, and only in seven major markets: 

Chicago, Dallas, San Francisco, Los 

Angeles, Seattle, New York, and 

Washington, D.C. 
Therein lies the potential for format 

failure. Without a large library of videos 

on hand, DVD has little to offer the con- 

sumer. And if consumers aren't buying, 

there's little incentive to the motion -pic- 

ture industry to produce more DVD discs. 
Looking on the bright side, DVD has 

much more initial support than did the 

new compact disc format back in the 

early 1980s. And the long and rocky road 

to market that DVD has already traveled 
could actually place the format in a 

stronger selling position. 
Because DVD bridges three major 

industries -consumer electronics, com- 

puters, and motion pictures -each with 

its own agendas and concerns, several 

sticky issues had to be resolved before a 

DVD standard could be agreed upon by 

all three groups, and the warring factions 
within each. Of utmost importance was 

developing a copy -protection scheme that 

would satisfy the major studios without 

compromising storage capacity and 

access times for DVD -ROMs. (In -depth 

discussions of DVD history and technical 
specifications can be found in the May 

1995 and May 1996 issues of Gizmo.) 
Because those problems were ad- 

dressed and solutions hammered out 

before the market release, the public will 

not be subjected to varied incompatible 
versions of DVD products. Instead, the 

viewing public will be presented with a 

(Continued on page 30) 23 



Digital Video 
Deck 
PANASONIC MODE DVD -Á300U 
DVD PLAYER. From Matsushita 
Consumer Electronics Company, One 
Panasonic Way, Secaucus, NJ 07094; 
Tel: 201 -348 -7000. Suggested retail 
price: $749.95. 

At the past two Winter Consumer 
Electronics Shows, we've been treated to 
demonstrations of DVD players from 
several manufacturers. Now, we actually 
have our hands on the real thing -and so 
can you, as the first wave of DVD players 
hits the stores. All of them offer the digi- 
tal video and audio benefits of the DVD 
format, including 500 lines of resolution, 
Dolby Digital six -channel surround 
sound, tremendous storage capacity, and 
flexible, convenient playback options. 
The first unit to cross our desks is the 
Panasonic DVD- A300U, Matsushita's 
top -of -the -line model with a built -in 
Dolby Digital decoder. 

The DVD -A300U doesn't look revolu- 
tionary. With its slide -out disc tray and 
large jog/shuttle dial, it resembles a cross 
between a CD player and a VCR -which, 
in a way, it is. After all, it plays both 
music and videos. The disc tray is cen- 
tered on the front panel, with a large dis- 
play just above it. To the right can be 
found the jog/shuttle dial topped by two 
SIUP buttons; the OPEN /CLOSE control; and 
PLAY, STOP, and STILL/PAUSE buttons. To 
the left of the tray are the POWER button, 
level controls for echo and optional head- 
phones and microphone, and jacks for 
phones and mic. 

Several possible setup scenarios are 
described in the manual. The most basic 
involves the DVD player and a mono TV; 
the optimum arrangement includes an 
AC -3 amplifier and six speakers plus a 
subwoofer to take full advantage of the 
player's digital surround -sound capabili- 
ty. Our setup fell somewhere on middle 
ground -a large -sceen TV with a Dolby 

24 Pro Logic receiver. 

With the system hooked up, we were 
ready to jump right in and watch a movie. 
That's easy enough to do: Pop in a disc, 
select "play" from the main menu, and 
you're in business. If you want to take full 
advantage of DVD's many features, how- 
ever, plan to spend a little time reading 
the manual and familiarizing yourself 
with the remote control. 

(In an unfortunate design choice, the 
manual presents instructions in English, 
French, and Spanish on every page, pre- 
sumably so that the illustrations wouldn't 
have to be repeated in three separate sec- 
tions. The result is confusing to the eye, 
and requires three times the page turning 
on the part of the user.) 

The remote control is chock full of but- 
tons. Centered in the upper portion of the 
remote is a tiny joystick -style control, 
which also serves as a SELECT button. The 
joystick is ringed by four buttons: TITLE, 
MENU and two SKIP buttons. Between the 
SKIP buttons is the RETURN key. Rounding 
out the top portion are STOP and PLAY but- 
tons. At its top are POWER and OPEN /CLOSE 
buttons. The remote control's midsection 
contains a numeric keypad along with a 
host of buttons for operating DVD func- 
tions, modes, and setup. The bottom por- 
tion of the remote features POWER and 
channel and volume up /down buttons that 
can be programmed (using the two -digit 
TV- manufacturer codes supplied in the 
manual) to operate your TV's basic func- 
tions. 

For the most part, though, you'll be 
using the joystick and the buttons that 
surround it. To use any of the on- screen 
menus, you pull or push the joystick to 
move up and down through the lists of 
options, and then press it to select your 
choice. (If the options are numbered, you 
can also use the numeric keypad to indi- 
cate your choice.) 

Ta pause the video and get a still pic- 
ture, tilt the joystick up. Still images 
remain clear, unlike paused frames of 
videotape. When in still- picture mode, 
tilting the joystick up again advances the 
video one frame at a time with each 
movement; pushing it to right or left 
results in forward or reverse slow- motion 

play. Tilting it to the right or left in play 
mode advances or reverses the video 
faster with each subsequent push. (The 
front -panel shuttle dial can be used for the 
same purpose.) The skip buttons found 
below the joystick are used to skip ahead 
or back chapter by chapter. 

Most DVD discs contain menus from 
which you can choose the spoken lan- 
guage, subtitle language, and select the 
chapter you'd like to view. Pressing the 
MENU button displays the main menu 
available on the disc; submenus can be 
reached using the joystick/select control. 
Some DVD discs contain more than one 
movie or version of a movie; the TITLE 
button brings up an on -screen list of titles. 
By pressing DISPLAY during play, you can 
select the scene you want to view by its 
chapter number, or by time. 

If there's a particular scene (or up to 
three particular scenes) that you know 
you'd like to see more than once, you can 
press MARKER and then SELECT while in 
play mode to mark and number it. Later, 
press MARKER and then use the joystick to 
select the marked scene number, play will 
resume from that scene. The marker func- 
tion is especially convenient if one mem- 
ber of the family is habitually called away 
in the middle of a movie - perhaps your 
teenage daughter with her marathon 

The DVD version of Seven allows view- 
ers to jump directly to each of the hor- 
rifying saven deadly sins, which are 
split between each side of the double - 
sided disc. 

The Mask on DVD disc features a com- 
mentary voice -over from the director, 
Charles Russell, as well as two addi- 
tional scenes that were not included in 
the original theatrical release. 



phone calls. With the scene marked, the 

rest of the family can finish watching the 

film, and she can come back later and eas- 

ily pick up where she left off-as long as 

the disc hasn't been removed from the 

player. 
The DVD -A300U offers a few other 

"convenience" buttons. Those include 
AUDIO, SUBTITLE, and ANGLE, which allow 
you to change the audio soundtrack 
or subtitle language, turn subtitles on or 

off, or select a different viewing angle 

during play without going to the menu. 

(Of course, those options must be avail- 

able on the disc being watched.) 
Like all other DVD players, the DVD - 

A300U is backward compatible with 
audio CDs and video CDs. The DVD con- 

trols described above work similarly for 

those older formats. In addition, the PLAY 

MODE button can be used to program the 

playing order of up to 18 audio tracks. 

Offering a microphone input and the abil- 

ity to turn off the vocals on video discs, 

the DVD player can also be used for 

karaoke sessions. 
The first DVD disc we opened was 

Twister -a film we'd yet to see other than 

at manufacturers' DVD demo sessions. 

It's a good pick for the DVD format, with 

lots of action and plenty of high -decibel 

sound effects. The disc offered a chapter 
menu consisting of thumbnail stills that 

represented a dozen or so scenes. That 

came in handy because we had an unusu- 

ally large number or interruptions that 

afternoon (including a real -life thunder- 

storm that offered some serious competi- 
tion to the on -screen weather action). As 

promised (and expected), both video and 

audio were a quantum leap superior to 

that of videotape. 
Next, we watched The Wizard of Oz. 

Judy Garland never sounded better. Other 
than one slight glitch that resulted in a 

slight pause /skip in play, the picture was 

also of superior quality. That glitch was 

created in the encoding process. 
The addition of DVD -even to a less - 

than- perfect home -theater setup -mea- 
surably improved our viewing pleasure. 
In fact, it made us think seriously about 

doing some equipment upgrades. (A defi- 

nite plus as far as the consumer-electron- 
ics industry is concerned!) The screen 
size certainly could have been larger and 

its resolution sharper, and we wished that 

we had a Dolby Digital AC -3 amplifier. 
While we weren't able to experience 

the full -blown maelstrom of the digital 

Twister soundtrack, the DVD sound 
delivered on our system still left us feel- 

ing a bit battered and windswept. And 

even though our television cannot deliver 

500 lines of resolution, the DVD images 

were crystal clear in comparison to stan- 

dard broadcast fare or VHS tapes. 
(Continued on page 30) 

Measure for 
Measure 
PROMEASURE ++ HOME CONTRAC- 
TOR MODEL HC 1000. From Seiko 

Instruments USA Inc., 2990 West 
Lomita Boulevard, Torrance, CA 

90505; Tel: 1- 800 -873 -4508; Web: 
http://www.seiko-usa-cpd.com/cpd. 
Estimated street price: under $50. 

We were rapidly approaching the end of 

a period of traumatic physical, emotional, 

and financial upheaval- otherwise known 

as a major home remodeling project. To 

accommodate our growing family -not to 

mention all the home -office space re- 

quired for testing products and writing 

Gizmo -we had been faced with the diffi- 

cult choice of either moving to a larger 

house or adding on to our existing home. 

After a few weekends spent roaming the 

town with realtors, we'd decided to take 

the plunge and convert our two -bedroom, 

one -bath, 1100 -square-foot Cape Cod into 

an 1850- square -foot colonial -style home, 

with three bedrooms, a large office, a sec- 

ond bath, and a stand -up attic. 
Finally, after weeks of noise, dust, con- 

fusion, and check -writing, the end was in 

sight. The contractors promised to be 

completely fmished by the end of the 

week. What a relief it would be to actual- 

ly be able to live in our palatial (well, at 

least in comparison) new home. 

Unfortunately, "moving day" wasn't 
the following Saturday. Our budget sim- 

ply didn't allow us to hire painters, or to 

have flooring professionally installed. 
Working weekends and evenings, we 

hoped to be furniture-ready in another 
couple of weeks. 

Like thousands of other American 
homeowners who save money by making 
their own home improvements, we found 
ourselves heading to Home Depot to 

check out primers and paint as well as 

wood flooring for the office and hallway. 

Then we headed over to the carpet outlet 

center to search for the perfect rugs for 

the master bedroom and the nursery. 

Paint chips in hand, we strolled through 

the aisles of rolled -up rugs, trying to 

match colors. We actually found a carpet 

in a soft shade of green that could work in 

both the master bedroom and the nursery, 

and the price was good. We wanted to buy 

it on the spot (to save another trip to that 

store), but we realized that we had no idea 

how much we would need. 
Three rolls were available: 12 X 28 

feet, 12 X 35 feet, and 12 X 50 feet. The 

nursery is 11 x 10:4 feet, the master bed- 

room, 14% by 15 -plus that little section 

by the door, one standard closet, and a 

large walk -in. Shouldn't they be carpeted 

too? And, if ìhe price was so reasonable, 

how much might we save by carpeting the 

office also, instead of installing a hard- 

wood floor in there? 
It was at that point that we realized that 

we had no idea how much paint we would 

need either. All of our previous painting 

jobs had involved one small room at a 

time -a gallon generally did the trick. 

We figured we'd better go home and 

pull out the tape measure and the calcula- 

tor before we pulled out any credit cards. 

We'd get accurate measurements of each 
room, and then try to determine how 

much of each material would be required 
for the job. Even if we couldn't calculate 
gallons of paint per area of room, at least 

we could give the guy at the paint store a 

real figure to work with. 
Serendipity struck, in the form of a 

package from Seiko Instruments, Inc. 

Inside we found a selection of electronic 
tools for home improvements, including 
the ProTape 16', the ProLevel, and the 

ProMeasure+++ Home Contractor -an 
electronic tape measure, level, and a tape- 

less measuring tool that also performs 

material estimates. 
The ProMeasure++ was exactly what 

we needed. It measures distances elec- 

tronically, calculates area and volume, 

and then computes the amount of materi- 

als needed to paint, panel, carpet, wallpa- 

per, heat, or cool a room. But we ended 
up putting all three tools to use before we 

had fmished painting, carpeting, and then 

decorating the new upstairs. (Short 
reviews of the other two tools follow.) 

The ProMeasure++ (Model HC1000) 
is a lightweight, handheld device about 

the size of a remote control or a small 

flashlight. In fact, it looks a bit as if a 25 



flashlight had been somehow inserted 
into a remote. Six inches long, 2f inches 
wide, the ProMeasure ++ is about % -inch 
thick at its bottom. At its top, however, 
the device measures just under two inch- 
es in diameter. The top is the electronic 
"Golden Eye," which measures distances 
using ultrasonic waves. 

The ProMeasure++ serves as both a 
measurement "computer" and a "conver- 
sion calculator," and separate control 
pads are found on the "front" and "back" 
of the device. The measurement comput- 
er features an LCD readout and nine 
turquoise buttons: SUM, CLR SUM, MODE, 
RECALL, L, W, H, AREA, and VOLUME. Along 
the sides of the unit are two ON buttons, 
used to trigger the measuring system. The 
conversion calculator has its own LCD, 
an array of calculator keys (numbers and 
functions), and several touch -pad "con- 
version" buttons for selecting the materi- 
al to be calculated: AIR, HEAT, TILE -C, TILE - 
F, PAINT, RUG, 4 X 8, and ROLL. In addition, 
there are soft keys labeled RECALL, ON /CE, 
and MODE. 

Measuring a room couldn't be easier. 
You just place the base of the ProMeasure 
Plus against one wall, hold it parallel to 
the floor, and press and release the 
+sc +xsc key. Make sure that the unit has 
a clear line of sight, with no furniture to 
get in its way. When the measurement is 
complete (a matter of seconds), you'll 
hear four beeps. 

The MODE button is used to select one 
of the three different display modes: 
English standard (feet and tenths of feet), 
Imperial (feet and inches), and metric 
(meters and centimeters). On- screen indi- 
cators let you know if the measurement 
displayed is in feet, feet and inches, or 
meters. For instance, if a room is 22 feet, 
10 inches long, the default (English stan- 
dard) display will read 22.8, with the foot 
indicator lit, or 22.8 feet. Pressing the 
MODE button once switches the reading to 
22.10, with the inch indicator also lit. 

Although the display's precision is 
only %o foot, one inch, or 1 centimeter, the 
ProMeasure's internal precision is higher, 

and measurements can be stored with that 
higher precision. 

Measurements are saved by pressing the 
L, w, or H key to indicate if you are mea- 
suring the room's length, width, or height. 

Formulas for area and volume are built 
into the ProMeasure + +. Once a room's 
basic dimensions are entered, a press of 
the VOLUME key automatically calculates 
the volume of the room. To determine the 
area of the ceiling or floor, you would 
measure the room's length and store it by 
pressing L, measure and store into w the 
room's width, and then press AREA. To 
find out the area of the walls, however, 
you must be a bit tricky and input the 
length into L and the height into w. 

Once you've obtained the area and vol- 
ume figures, it's time to begin calculating 
how much of each material you'll need in 
the room. Unfortunately, the figures 
determined by the measurement comput- 
er are not automatically transferred to the 
conversion calculator; you must input 
them manually, using the tightly spaced 
numeric keypad. Particularly if you're 
using the same materials in several 
rooms, you'll need to carry along a pad 
and pencil to keep track of all the area/ 
volume figures that the ProMeasure ++ 
has determined. 

Actually, we also ended up carrying 
around a traditional calculator as well as a 
pad, pencil, and the ProMeasure + +. We 
found the ProMeasure + +'s conversion 
calculator to be too small and "mushy" 
for comfortable, accurate use. We pre- 
ferred using our old, familiar pocket cal- 
culator to add up the long list of wall and 
ceiling areas we'd obtained with the 
ProMeasure + +'s measurement computer. 

Because we'd be using different paint 
colors in the various rooms, we obtained 
and jotted down subtotals for each room, 
then added those to the entire wall /ceiling 
area to be primed and painted: a whop- 
ping 3881.59 square feet. It was at that 
point that we seriously considered hiring 
a professional painter. Then we remem- 
bered our diminished finances, and brave- 
ly pressed PAINT. We learned that we 

26 The ProMeasure ++ uses ultrasonic waves to measure distances. 

would need 11.50 gallons of primer to do 
one coat throughout. 

Because we'd written down the subto- 
tals for each room, it was then easy to 
determine how much flat white paint we'd 
need for the hallway, kid's rooms, and all 
the ceilings; how much `opal" we'd need 
for the master bedroom, walk -in closet, 
and office; and how much moisture- resis- 
tant white we'd need for the bathroom. We 
still didn't have a clue as to how much 
white semi -gloss would be needed for the 
doors and trim; and the ProMeasure++ 
wouldn't be much help there. 

The same basic steps are used to calcu- 
late the required amounts of wallpaper, 
which is quoted in numbers of rolls, 
based on the standard size of 20.5 inches 
wide by 11 yards long; carpeting (in 
square yards); and heat (in BTUs). 

Other factors come into play when fig- 
uring amounts of paneling, floor or ceil- 
ing tile, and heating and air- conditioning 
BTUs. If 4 X 8 -foot sheets of paneling are 
being used, you simply input the areas of 
the walls, press memory recall, and then 
press 4 X 8. If you are installing a different 
size wall panel, you must add another 
step in the form of a "multiplier" (provid- 
ed in the user's manual). For instance, if 
you are installing 2 X 8 panels, you would 
multiply the original results by 2. The 
default ceiling -tile size is 2 x 4 feet; the 
manual supplies multipliers for five other 
common sizes of ceiling tiles. As for floor 
tiles, the default setting tells you the num- 
ber of 10 x 10 -inch tiles required; multi- 
pliers are listed for six other sizes ranging 
from one - inch -square to one -foot -square. 
The manual's appendices include conver- 
sion tables for non -standard sizes of floor 
tiles, ceiling tiles, and wall panels, allow- 
ing you to fmd the proper multiplier for 
just about any size materials imaginable. 

While the main factor that determines 
the BTU requirement for a room air con- 
ditioner is room volume, the manual lists 
a number of other factors -the number of 
people, windows, doors, arches, and 
lights in the room -that require adjust- 
ments, along with the amount of BTUs to 
be added for each. In addition, the manu- 
al provides a "Geographical Factor Map 
for Air Conditioning," which gives multi- 
pliers to use according to region. 

While the ProMeasure ++ has a lot to 
offer do- it- yourselfers, it can also be used 
by professionals. Realtors should appreci- 
ate the ability to easily measure each 
room in a just -listed house. And, while 
we're sure that contractors must have 
their own established ways of estimating 
materials requirements, we doubt they 
could be easier than this. 

The ProMeasure even allows profes- 
sionals to determine pricing, with mark- 
up and percentage functions. If a painter 
wanted a 40% profit margin on supplies, 



for instance, and had determined that 

paint would cost $150, he would enter 
150, press the mu (markup) key, enter the 

desired profit margin percentage (40), 

and then press " =." The device would let 

him know what the sell price should be. 

Similarly, if he wanted to realize a 40% 

return on his investment, he would add 

40% to the cost of materials. 
We didn't have much use for those 

functions, but we did put many of the oth- 

ers to good use -and then some. For 

instance, armed with the figures for how 

much paint and primer we'd need, it was 

easy to determine how much more we'd 
spend on $19.99 /gallon Benjamin Moore 

brand compared to the $12.99 /gallon 
Behr brand sold at Home Depot, or the 

stuff Sears had on sale for $9.99 /gallon. 

Although the ProMeasure ++ offers no 

wooDFLOOR button, we were able to take 

the carpet figure (square yards) and 

divide it by 9 to figure out square footage 

instead. From there, it was simple to 

determine how much more it would cost 

to put wood instead of carpet in the hall- 

way and office. 
The ProMeasure ++ has its drawbacks. 

Our biggest complaint is with the keys on 

the conversion calculator, which were so 

mushy that we often had to press them 

several times before they would 

respond -until we finally reverted to 

using a standard calculator and only using 

the conversion calculator's keypad to 

enter our final tallies. We also would have 

preferred the conversion calculator to be 

linked electronically to the measurement 
computer, so that all of those figures 

could be entered as the measurements 
were being made. Measuring, writing 

down, adding up on a calculator, and then 

finally entering the total on the Pro - 

Measure++ was somewhat cumbersome. 
And, while a completely accurate mea- 

surement is stored internally for use in 

computations, the displayed measurement 
is rounded off. That could lead to trouble 

if you're measuring for something that 

can't be figured with the conversion cal- 

culator -the exact length of a closet rod, 

for instance. 
It was, however, quite a bit easier to 

measure a room using the ProMeasure ++ 

than with a standard tape measure. I. was 

also gratifying to be able to make 
informed decisions as we shopped for 

materials. Even better, though, was that - 
for the first time ever -we completed two 

major home -improvement jobs without 

having to run back to Home Depot for 

more supplies! And, when the job was 

finished, we didn't have any unopened 
cans of custom -mixed paint left over, and 

had just enough carpet scraps to make a 

few doormats. 
Now if only Seiko could come up with 

a tool to make painting an easier job. 

Measure Once, 
Cut Once 
PROTAPE 16' MODEL HC -500. From 

Seiko Instruments USA Inc., 2990 
West Lomita Boulevard, Torrance, CA 

90505; Tel: 1 -300 -873 -4508; Web: 
http://www.seiko-usa-cpd.com/cpd. 
Estimated street price: under $30. 

"Measure twice; cut once." It's one of 

the fundamental rules of carpentry. If you 

don't take accurate measurements at the 

outset of a project, you'll end up in trou- 

ble sooner or later. That's why every tool- 

box contains a tape measure. 
Yet a standard tape measure leaves 

something to be desired. Even when it is 

equipped with a tape lock, the tape often 

shifts a fraction of an inch when you try 

to get close enough to read the measure- 

ment. And even the longest tapes won't 
reach completely around a room to deter- 

mine the amount of baseboard molding 
required. 

Enter the ProTape 16' electronic tape 

measure from Seiko. It looks like a stan- 

dard tape measure, with a metal clip for 

wearing it on a belt, although it's encased 
in non -traditional black with turquoise 

trim. A large LCD readout and five but- 

tons reveal its true nature. The ProTape 

16' works just like a standard tape mea- 

sure -pull out the tape, check the mea- 

surement, retract the tape. But when you 

have it stretched across a floor, you don't 
have to bend down or lift it up to take a 

reading, and run the risk of the tape 

retracting slightly. Instead, you simply 

push a button, and the measurement ap- 

pears on the LCD. 
At first, an electronic tape measure 

seems gimmicky and unnecessary-one 
of those Father's Day gifts bought out of 

With the press of a button, the ProTape automatically adds the case length for 

inside measurements. 27 



desperation that never sees the light of 
day. That's what we thought, until we 
used the ProTape 16'. 

Getting accurate measurements is so 
easy with the ProTape. You simply stretch 
the tape from one end of the surface to be 
measured to the other, and the precise 
measurement appears in the LCD. Press 
the i a/DISP button, and the measurement 
is locked in place -before you move the 
tape measure and, possibly, the tape. If 
you're taking inside measurements -the 
interior of a closet, for instance -there's 
no need to either bend the tape and try to 
read the figure in the angle or to add the 
dimensions of the tape- measure case to 
the measurement on the tape itself. The 
ProTape does the arithmetic for you. With 
a press of the CASE button, the size of the 
case (3Á inches) is added to the displayed 
measurement and a plus sign appears in 
the display. 

A 16 -foot tape measure might seem too 
short for many jobs. But what the Pro - 
Tape lacks in length, it more than makes 
up for in brains. The device allows you to 
take cumulative measurements. If your 
living room is 18 feet long, for instance, 
you can measure 16 feet, enter it into 
memory by pressing the M ++ button, 
measure the remaining two feet, and enter 
that into memory. A press of the MR /DISP 
button then shows the total length of both 
stored memories. 

That feature comes in handy for many 
tasks. If you need to determine the total 
linear feet of a room that you plan to wall- 
paper, for instance, you can measure 
along each wall, storing the measure- 
ments as you go along, and eventually 
come up with an accurate total. If you 
have a stack of wood sitting out in the 
garage, and want to know if there's 
enough for the shelving project you have 
planned, you can measure each one, and 
the ProTape quickly tallies the total for 
you. It even keeps a running score of how 
many measurements are stored, up to a 
maximum of 99. After that, it keeps stor- 
ing them, but stops keeping count. It 
can't, however, display any of the indi- 
vidual stored measurements. The LCD 
can display maximums of 299.999 meters 
or 984 feet, 3 inches. A press of the Mc 
button clears the memory. 

The ProTape offers a handy non -elec- 
tronic feature as well. It allows you to 
accurately draw any size circle or arc. By 
flipping out a panel that is normally fold- 
ed into the case, a small pinpoint is 
revealed. Position that pinpoint at the 
center, extend the tape measure to the 
desired radius length, and insert a pencil 
through the holes that are punched at 
evenly spaced intervals on the tape. 

Yes, the ProTape 16 is a bit gimmicky. 
But, hey, some gimmicks work -and this 

28 is one of them. The only easier way we've 

found to measure a room is with the 
ProMeasure ++ (reviewed above). The 
ProTape 16' does what it's supposed to 
do, quickly and easily. And it's priced rea- 
sonably enough to fit into just about any- 
one's toolbox. 

On an Even 
Keel 
PROLEVEL MODEL HC -200. From 
Seiko Instruments USA Inc., 2990 
West Lomita Boulevard, Torrance, CA 
90505; Tel: 1 -800- 873 -4508; Web: 
http:/ /wwwseiko- usa -cpd.com /cpd. 
Estimated street price: under $30. 

Mother tool that can be found in every 
home workshop is a level. Whether 
you're framing a house, or hanging a pic- 
ture, you need to know if your horizontal 
surfaces are level, and your vertical sur- 
faces are plumb. 

Traditional levels are models of elegant 
simplicity. An air bubble in a curved tube 
filled with liquid centers itself between 
two lines on the tube when the device is 
placed on a level surface. If the bubble 
floats off to the right or left, you must cor- 
rect the problem before moving on to the 
next step in your project. You can get the 
results instantly, at a glance. 

When it comes 
to levels, we're 
not sure if Seiko 
has built a bet- 
ter mousetrapwith 
its electronic 
ProLevel. Besides 
the usual bubble 
indicator, the Pro - 
Level features red 
and green LED 
indicators, and au- 
dible beeps to let 
you know if a sur- 
face is level. Per- 
sonally, we can't 
see how anything 
could be easier to 

use than a standard level. But those peo- 
ple who can't tell whether or not a bubble 
is centered can now attempt to interpret 
colored lights and different pitched 
sounds with the ProLevel. What's more, 
they can judge surfaces in the dark, and 
even those that are completely out of 
sight. 

Our first thought was: "How will they 
manage to fix what they can't see ?" 
Seiko offers a couple of possible out of 
sight" applications, however. First, you 
can set the ProLevel inside a parked RV, 
use a jack to level it off, listening for the 
beeps to stop to tell when it is level. Or 
you can place the ProLevel on top of a 
picture frame as you adjust the picture's 
level. 

The ProLevel is made of black ABS 
plastic, and measures approximately 7:4 
X 214 X 114 inches. Its bottom edge is an 
inverted "V," which allows it to resi upon 
pipes or other rounded surfaces. Along its 
top edge can be found a three -position 
slide switch, three LEDs, and a standard 
bubble level. The switch can be placed in 
off, LED, or LED /audio mode. In LED 
visual mode, a level surface is indicated 
by the center green LED. If either the left 
or right LEDs light up, it means that 
either the left or right side of the surface 
is too high. With the switch in audio posi- 
tion, no sound means that the surfface is 
level. Two different sounds indicate that 
the right or left side is too high; the high- 

The ProLevel's flashing lights and audible beeps make easy 
work of leveling even when it is difficult to see the bubble. 



ELECTRONICS WISH LIST 

Handheld PC 
The pocket -sized Cassiopeia handheld PCs from Casio, Inc. (570 Mt. 

Pleasant Avenue, Dover, NJ 07801) weigh less than a pound and come with the 

Microsoft Windows CE operating system installed. That operating system 

ensures a high level of data compatibility between the Cassiopeia and Windows 

95 -based desktop computer and offers the same user interface as found in 

Windows for desktop PCs. Model A -10 offers 2 megabytes (MB) of RAM and 4 

MB of ROM, which Model A -11 has 4 MB of RAM and 4 MB of ROM. The 

Cassiopeia features a 480 X 240 -dot, backlit display, a touch- sensitive screen, 

and a standard PC card expansion slot. Other pre -installed applications include 

Information Manager (which is synchronized with Microsoft Schedule ++ for 

Windows 95), Microsoft Pocket Word and Pocket Excel, e-mail capabilities, 

Microsoft Pocket Internet Explorer, fax -transmission capability, remote e-mail 

access, information service reception using a one -way pager, and wireless e-mail 

when using a two -way pager. The pocket PC also includes QV Camera 

Connection software and a financial calculator. Two docking stations are avail- 

able optionally. Prices: Model A -10, $499; Model A -11, $599. 

Self- Hiding Car Stereo 
Kenwood USA Corp. (P.O. Box 22745, Long Beach, CA 90801) offers an 

alternative to fixed or removable car- stereo faceplates. Its new line of CD and 

cassette players, including the KDC -9007 shown here, features the Mask self - 

hiding faceplate, which never leaves the unit yet disappears completely when 

not in use. Two motorized arms lift the faceplate off the unit, turn it over. and 

reseat it, exposing only a blank panel. Users don't have to worry about losing a 

removable faceplate. And, the display is larger and easier to read, because no 

space is taken up by an opening for the CD or cassette. Instead, the opening is 

behind the faceplate. To insert a CD or cassette, the user pushes a button, and the 

faceplate slides down and forward to uncover the opening. An additional secu- 

rity feature is an optional user -selected code that makes the unit useless to any- 

one who doesn't know the code. Prices: N /A. 

Casio Cassiope a Handheld PC 

Kenwood "Mask" Car Stereo 

Mini Component System 
Sansui (4251 Burton Drive, Santa Clara, CA 95054) is celebrating its golden 

anniversary with the introduction of the Model AH -7 Dolby Pro Logic mini sys- 

tem, styled in champagne -gold. At the heart of the system is a six -channel (two 

front, two rear, and two center) A/V amplifier with ten surround modes and twin - 

mode DSP (front/normal). Its "Artificial Intelligence Field Control" system 

automatically adjusts the surround field and mode based upon the surround 

information embedded in the software being played. The AM/FM tuner includes 

a three- program timer and allows you to enter station call letters or name for 

instant recall. A CD player and double cassette deck are included. The system's 

magnetically shielded speakers use a rear -ported bass -reflex enclosure design Sansui AI-I-7 Mini Component System 

with curved comer edges for maximum sound dispersion. Price: $1799. 

Thermal Fax Machine 
Sharp Electronics Corporation (Sharp Plaza, Mahwah, NJ 07430 -2135) 

offers a less expensive, but feature -laden, alternative to plain -paper facsimiles 

with its Model UX -187 thermal fax machine. Compact enough to use anywhere 

in the home, the UX -187 also offers features attractive to home -office workers. 

Its PC Link allows users to turn the fax machine into a printer or scanner by con- k 

necting it to a personal computer, and a PC's fax modem and software, elimi -' 
nating the need to buy a separate printer, scanner, and fax. The UX -187 supports 

caller -ID and distinctive -ring detection, to help manage incoming calls on up to 

four telephone lines (using services offered by local phone companies). It offers 

64 levels of gray, which retains graphic detail quality. A super -fine resolution 

setting improves the transmission image and clarity of detailed documents. 

Price: $399.99. Sharp US-1E7 Fax Machine 
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ON AN EVEN KEEL 
Continued from page 28 

er pitched sound is for the left side. 
We rarely used the audio mode -the 

sounds, which are made whenever you 
move the ProLevel, are just too annoying. 

Instead, we relied upon the three LEDs 
and, of course, the good old bubble. We 
went around our entire office, examining 
every work surface, and never got a sin- 
gle green light. Even when the bubble ap- 
peared to be centered, the LEDs would 
flash green- red -green ... and always end 
up in the red. (A bit like our checkbook.) 
In fact, we were able to get a green light 
only on a stack of papers sitting atop a 
desk that had proven to be uneven. 

At first we thought that the entire office 
was built on a slant, but some surfaces 
sloped to the left, others to the right. 
Besides, when we finally got around to 
checking out the floor, it was level. Oh 
well, none of the computers are sliding 
off our desks, so we won't worry too 
much about that. 

A ruler /protractor is built into the 
ProLevel. The knob at the left side of the 
device can be loosened to allow the ruler 
to swing up or down. Small round win- 
dows at either side of the knob then indi- 
cate outside (drawn along the outside 
edge of the ruler) and inside angles. 
Tightening the knob keeps the angles pre- 
cise as you draw. 

The ProLevel's visual and audible indi- 
cators cannot be used to measure plumb 
lines. You can use the device's second 
bubble level -and trust your eyes -for 
that purpose. If you've become too 
dependent upon lights and sounds, how- 
ever, you can adjust the protractor to a 
90° angle, line that up with the vertical 
surface, and then use the ProLevel hori- 
zontally to measure a plumb line. 

Perhaps we've become jaded, being 
exposed to so many gizmos all the time. 
But when it comes to levels, we don't 
believe any bells and whistles are 
required. Of the features offered by the 
ProLevel and not found on standard mod- 
els, we most appreciated the manual 
one -the protractor. 

HEY, COUCH POTATOES 
Continued from page 22 

is the place where we want to access the 
Internet. But the Philips Magnavox 
WebTV terminal has convinced us that 
it's far better than using a bad ISP and a 
slow modem. (The terminal's built -in 
modem runs at 33.6 kilobits per second.) 
It can't download data, and it can't 
print -not yet. But the terminal has an 
expansion connector, so like everything 
else about WebTV, expect it to get even 

30 better in the future. 

DVD DEBUTS 
Continued from page 23 

(somewhat) united functioning front. 
We add that qualifier because, while 

industry support among consumer -elec- 
tronics and computer manufacturers is 
quite strong, the motion -picture industry 
is not as firmly committed to the format. 
Columbia TriStar (which is owned by 
consumer -electronics giant and DVD pro- 
ponent, Sony), Sony Music Video, MGM 
Home Entertainment, New Line Home 
Video, and Warner Home Video are 
releasing movies on DVD. Other major 
players, including Universal, Disney, 
Paramount, and 20th Century Fox are 
cautiously waiting to see how well DVD 
is accepted by the public before jumping 
on the bandwagon. 

We're not sure what the future holds 
for DVD, but we can tell you what it's 
like to use a DVD player right now. Read 
on for a description of the Panasonic 
DVD- A300U. 

DIGITAL VIDEO DECK 
Continued from page 25 

When we switched from the VHS to 
the DVD version of The Wizard of Oz, 
DVD's sharpness and clarity jumped out 
at us with the same startling intensity that 
Dorothy must have experienced as she 
stepped out of her dull, sepia -toned 
Kansas farmhouse into the brilliant colors 
of Oz. 

Gizmo News 
Digital Imaginations 

As if you didn't have enough ways to 
spend your money out at a Major League 
ballpark, the Eastman Kodak Company 
has come up with yet another -although 
it's available only at Atlanta's new Turner 
Field, so far. 

This season, fans will be able to pose 
for their own rookie cards, get classic 
photo prints from the Atlanta Braves' 
archives, or even create photos that digi- 
tally place them in action scenes. The 
three different systems -"Braves Rookie 
Card," "Braves Memories," and "Braves 
Scrapbook" -will be available at all 
home games. 

"Braves Memories," arguably the most 
interesting of the systems, features real - 
time "video posing" in which fans see 
themselves on a video screen interacting 
with players in the "great moment" that 
they choose -such as the scene shown 
here after an Andruw Jones homer. The 
fans can adjust their poses to best fit the 
chosen scene. 

If you don't live in Atlanta -or if you 
just hate the Braves -don't despair: 

Kodak is working to bring its Kodak 
Digital Science photo systems to other 
stadiums. 

Kodak's chroma -key technology was 
used to insert a fan into a home -plate 
celebration picture with (left to right) 
Brave's first baseman Fred McGriff, 
outfielder Andruw Jones, and catcher 
Javy Lopez. 

HDTV IS COMING! 
Well, OK, not HDTV, but DTV. What 

happened to the "H ?" It's gone in the pur- 
suit of profits. 

Perhaps that's a bit too cynical. But 
while few people were looking, HDTV, or 
high -defmition television became DTV, 
or digital television. The difference is 
that DTV can be high -defmition, but it 
doesn't have to be. Instead, broadcasters 
can cram several standard- definition sig- 
nals into the space where one high- defin- 
ition signal would fit. 

In the words of the FCC, "The Com- 
mission will not require broadcasters to 
air 'high definition' programming or ini- 
tially to simulcast their analog program- 
ming on the digital channel. Broadcasters 
will be able to put together whatever 
package of digital product they believe 
will best attract customers and to ... make 
the most productive and efficient use of 
their channels." The FCC specifically 
mentions non -video services including 
data transfer, subscription video, interac- 
tive materials, and audio signals as poten- 
tial uses for the new spectrum. 

The FCC is requiring the affiliates of 
the top four networks in the top ten mar- 
kets to be on the air with a digital signal 
by May 1, 1999. Affiliates in the rest of 
the top 30 markets will have an extra six 
months to begin airing digital signals. 

Are you worried about your TV 
becoming obsolete? Don't be -and don't 
put off buying that big -screen TV you've 
been eying. Set -top boxes to convert dig- 
ital signals into old- fashioned NTSC sig- 
nals will be available. They won't provide 
high -definition pictures, of course, but we 
don't expect too much high -definition 
programming to be available for some . 

time to come. 



Where do more people go 
for electronics accessories? 

Surprised . 
Of course you ti eren't. 

adioShack has the accessories people need for all sorts of personal electronics. Need E case 

R for your cellular phone, a longer- lastir g batery, a universal remote control, Er adapter for your 

portable CD player? We can provide accessories that will nelp you get the most enjoyment and g-eat- 

est benefit from thousands of products. 'No matter who made it or where you bought it -you already 

know who'll get you connected. For our store near you, call 1- 800 -THE -SHACK. 

RadioShackm 
You've gut questions. We've got answers? 

C''RCLE 14 ON FREE INFORMATION CARD 



32 

Buyers' Budget Books Better Buys 
8P294 -A Con- 
cise Introduction 

to Microsoft Works 
$6.95. In the shortest 
and most effective 
way, you can use the 
word processor to 
advantage to type, 
edit, print and save 
documents. It goes 
on to explain how 
Works can be used to 
build up simple 
spreadsheet examples, 
edit them, save them, 
print them and retrieve them. It informs you how to 
create simple macros, and enables you to simplify 
long repetitive tasks and to customize the program to 
your own needs. 

BP349- Practical Opto- Electronic Projects 
$5.95. If you shun opto- electronic projects for 

lack of knowledge, this is the book for you. A bit 
of introductory theory comes first and then a 
number of practical projects which utilize a range 
of opto devices, from a filament bulb to modern 
infrared sensors and emitters. 

BP350- Electronic Board Games $6.00. 
Twenty novel electronic board games that 

you can build from the plans in this book. 
Whether you are interested in motor racing, 
searching for buried treasure on a barren island 
or for gold in Fort Knox, spinning the whet! of 
fortune, or doing a musical quiz -there is 
something for you to build and enjoy! 

BP351- WordPerfect 6 Explained $6.95. 
This is a practical, hands -on, book and the 

routines described will help you get the most out 
of WordPerfect 6. The book explains the hard- 
ware requirements for the package and steps you 
through a standard installation. It guides you through 
the WordPerfect program environment to enter, edit 
and enhance text and shows how to get the best from 
the three different operating modes, depending on the 
type of PC you are using. The formatting codes, button 
bars, ribbon, tabs, graphic manipulation and styles 
will no longer be a mystery. 

1-1111,388-Why Not Personalize Your PC? 
$6.95. Find out how to: Set up and organize 

groups of programs and data files, and change 
the opening logo; use the Control Panel to 
personalize your working environment; use 
screen savers and wallpaper files; manage the 
DOS prompt; and transfer your customization 
files to a new Windows installation. In DOS, you 
discover how to: Write batch files and create 
specialist programs using the debug program, 
design professional looking menus, and more. 

BP367- Electronic Projects for the Garden 
$6.95. Electronics enters the Garden! New excit- 

ing book points out how gardeners can build simple 
gadgets to promote success where the elements work 
against you. Some of the projects are: over /under tem- 
perature monitoring, dusk/dawn switching, automatic 
plant watering, warming cables, etc. 

BP368- Practical Electronics Musical Effect Units 
$5.95. There is a constant hullabaloo for musical 

effects projects by the hobbyist community. This book 
provides practical circuits for several projects that 
range in complexity and are sure to work. All the circuits 
are easy to build and use readily -available parts. 

BP363- Practical Electronic Music Projects 
I_J$5.95. The text contains a goodly number of prac- 
tical music projects most often requested by musicians. 
All the projects are relatively low -in -cost to build, and all 
use standard, readily -available components. The project 
categories are guitar, general music and MIDI. 

100% NEW TITLES LISTED 
EACH MONTH -CHECK US OUT! 

BP385 -Easy PC Interfacing $6.95. The built -in 

ports in your PC provide an easy and hassle -free 
way of interfacing your circuits. This book provides 
useful PC add -on circuits including the following: 
Digital input/output ports; analog -to- digital and digital - 
to- analog converters; voltage and current measure- 
ment circuits; resistance and capacitance meters, tem- 
perature measurement interface, biofeedback monitor, 
and many other useful interfaces. 

8P393- Practical Concise Introduction to UNIX 
$5.95. If you are using or intend to use the UNIX 

multi -user operating system and want to get the most 
out of your computer system in terms of efficiency and 
productivity, then you must learn its operating system. 
The book explains how the UNIX operating system is 
structured so that you understand what happens when 
you first approach your computer. 

BP396- Electronic Hobbyists Data Book $5.95. 
This book provides a wide range of data If, for 

example, you require details of a modern five -band 
resistor code or an old color code for a ceramic 
capacitor, the formula for parallel resistance, or basic 
data on an NE5534AN operational amplifier, it is con- 
tained within these pages. The subjects covered are 
numerous and widespread to cover all hobbyist 
interests. 

r-IBP343-A Concise Introduction to Microsoft 
Works for Windows $7.95. The book explains 

and details: How the Works for Windows package fits 
into the general Microsoft Windows environment; how 
to use the word processor to advantage; how to use 
Microsoft Draw to create and edit graphics and place 
them in your documents; how to build up simple 
spreadsheet examples; and how single, and multiple 
charts, or graphs, of different types can be generated. 
And there's much more! 

BP282- Understanding PC Specifications $7.25. 
This book explains PC specifications in detail, and 

the subjects covered include the following: Differences 
between types of PC (XT, AT, 80386, 80486, Pentium 
etc.); math co- processors; input devices (keyboards, 
mice, and digitizers); memory, including both expand- 
ed (EMS) and extended RAM; RAM disks and disk 
caches; floppy disk drive formats and compatibility; 
hard disk drives; and display adapters (CGA, Hercules, 
super VGA, etc.). 

BP298-Concise Intro to the Macintosh System 
and Finder $6.25. Although the Mac's WIMP user 

interface is designed to be easy to use, much of it only 
becomes clear when it is explained in simple terms. 
The book explains: The System and Finder, what they 
are and what they do; how to use the System and 
Finder to manipulate disks, files and folders; configur- 
ing and printing files from the Finder; getting the most 
from the system utility programs; and running 
MultiFinder. 

BP301- ANTENNAS FOR VHF AND UHF $6.00. 
From installing a TV or FM antenna to setting up 

a multi- antenna array for shortwave listening or ama- 
teur radio, this book explains the essential basics of 
VHF and VHF antenna operation and installation. In 
easy -to- understand terms it helps you understand 
how antennas work, the advantages of different anten- 
na types, and how to get the best performance out of 
an antenna. 

BP316- Practical Electric Design Data $7.95. A 
builder's bargain book -a comprehensive ready - 

reference manual for electronic enthusiasts with over 
150 practical circuits. It covers the main kinds of com- 
ponents (from pig -tail leads to surface mount), pin - 
outs, specs and type selection. Basic units are defined 
and most used formulae explained. Five additional sec- 
tions are devoted to circuit design, covering analog, 
digital, display, radio and power supply circuits. 

BP319- Making MS -DOS Work For You $6.50. 
This book could help you improve your system 

set -up and provide you with a simple -to -use, but pro- 
fessional looking, menu system. The routines 
described will help you understand more of the work- 
ings of MS -DOS and help you get the most out of your 
computer in terms of efficiency, productivity and 
enjoyment. 

BP341 -MS -DOS 6 Explained $7.95. The book 
covers: How the DOS operating system of your 

computer is structured so that you can understand 
what happens when you first switch on your comput- 
er; How directories and subdirectories can be 
employed to structure your hard disk for maximum 
efficiency; how to use the DOS Shell program, and 
much, much more. 

E-IBP345-Getting Started In Practical Electronics 
$5.95. If you are looking into launching an excit- 

ing hobby activity, this text provides basic essentials 
for the builder and 30 easy -to -build fun projects with 
which every experimenter should toy. Printed -circuit 
designs are included to give your project the profes- 
sional touch. 

ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. BOX 240, Massapequa, NY 11762 -0240 
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Address 

City 

NW1 

State Zip 

Allow 6 -8 weeks for delivery 

SHIPPING CHARGES IN 
USA AND CANADA 
$0.01 to $5.00 $2.00 

SORRY No orders accepted 
outside of USA & Canada No. of Books Ordered 

5 $5.01 to $10.00 $3.00 Total price of books 

$10.01 to $20.00 $4.00 Shipping (see chart) 5 

$20.01 to $30.00 $5.00 Subtotal $ 

$30.01 to $40.00 $6.00 Sales Tax (NYS only) 5 

$40.01 to $50.00 $7.00 Amount Enclosed s 
$50.01 and above $8.50 All payments must be in U.S. funds! 
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It's easy to stay on the 
right course with this 
easy -to- assemble 
electromagnetic 
direction locator. 

DAVID WILLIAMS 

et's face it. If you do much 
traveling outside of your 
home state or even your 

neigjborhood, for that matter, 
eventually you are going to get 
lost. Ask someone for directions, 
and it's "Go north about a 
quarter mile, then head east 
another half mile 'til you come 
to a creek" -you get the pic- 
ture. Somehow, people seem to 
think that travelers either carry 
or have a built -in compass 
guiding them through life. Well, it 

fist ain't so! Of course, if you are 
in your car, provided that it is 

equipped with a GPS (Global 
Positioning System) receiver, you 

don't have to worry about los- 

ing your way. But for casual hik- 

ing, biking, camping, or even 
excursions into the next county, 
there is a simpler and cheaper 
alternative -the Hall- Effect 
Electronic Compass. 

The electronic compass, 
described in this article uses a 
Hall -effect sensor that can 
detect the earth's magnetic 
field and convert that informa- 
tion into a directional indica- 
tion. Powered from a single 9- 

volt battery, the compass is 

easy -to -build and makes a 
great learning project that will 
provide many hours of fun! 33 
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Fig. I. At the heart of the Hall -Effect Electronic Compass is a 1490 digital compass -a unique magnetic sensor, containing a miniature rotor on jewel bearings surrounded by four solid -state, Hall -effect ICs. The sensor is supported by a 74HC154 high -speed 
CMOS 4 -to -/6 line decoder that's used to drive eight LEDs. 

Circuit Description. A schematic 
diagram of the Hall- Effect 
Electronic Compass is shown in Fig. 
1. At the heart of the circuit is IC1, a 
1490 digital compass -a unique 
magnetic sensor (available from 
Dinsmore Instrument Co., 1814 
Remell St., Flint, MI 48503) that is 
based on the Hall- effect. The Hall - 
effect, named for its discoverer 
(physicist Edwin Herbert Hall), is 
based on the principle that a volt- 
age will develop at the edges of 
certain current -carrying materials 
when they are placed in a mag- 

The author's unit was simply mounted on 
spacers to a small section of Plexiglas. 
Note: When using the unit, it is important 

34 to keep the sensor horizontal. 

netic field. 
The 1490 digital compass (IC 1) 

contains a miniature rotor on jewel 
bearings surrounded by four solid - 
state, Hall -effect IC's. The 1490 has 
four outputs that correspond to 
each of the four main compass 
directions (North, South, East, and 
West). However, because the range 
of adjacent outputs overlap each 
other by 45 degrees, a total of eight 
different compass directions can 
be resolved with proper decoding. 

The 1490 sensor is internally 
damped to give a smooth response 
to directional changes without 
over -swing. It has built -in hysteresis to 
prevent unstable output signals. The 
1490 is designed to operate in a ver- 
tically- mounted position only. If held 
off vertical, some directional error 
will occur. The 1490 operates from a 
wide range of supply voltages, 
ranging from 5 to 20 volts DC. The 
sensor can be damaged, however, 
from over -voltage spikes or reverse 
power polarity. Its power con- 
sumption is approximately 30 mil - 
liamps (mA), and the four outputs, 
which are comprised of open -col- 
lector (NPN) transistors, can sink up 
to 25 mA each. 

As shown in Fig. 1, the four out- 

PARTS LIST FOR 
THE HALL-EFFECT 

ELECTRONIC COMPASS 

SEMICONDUCTORS 
U1 -1490 digital compass, integrated 

circuit (see text) 
U2- 74HC154, CMOS, 4- to 16 -line 

decoder, integrated circuit 
U3 -78L05 5 -volt, 100 -mA, voltage 

regulator, integrated circuit 
DI -15 -volt Zener diode 
LEDl LED8- Light -emitting diode 

RESISTORS 
(All resistors are' /4 -watt, 5% units.) 
R1-10-ohm 
R2- 820 -ohm 
R3 R6- 100,000 -ohm 

CAPACITORS 
Cl, C2- 0.1 -pF, 50 -WVDC, 

monolithic 
C3- I00 -p,F, 16 -WVDC, electrolytic 

ADDITIONAL PARTS 
AND MATERIALS 
B1 -9 -volt transistor radio battery 

connector 
JP1 -2 -pin jumper post and shorting 

block 
Printed -circuit materials, battery 

connector, 28 -pin IC socket, insulated 
hook -up wire, hardware, solder, etc. 

Note: The following items are available 
from: LNS Technologies, 20993 
Foothill Blvd., Suite 307R, Hayward, 
CA 94541 -1511, Tel: 800 -886 -7150; 
a complete kit of parts for the 
Electronic Compass including etched 
and drilled printed- circuit board, 
1490 sensor, battery holder, ICs, and 
all other components listed above for 
$32.00; the 1490 digital compass sen- 
sor (IC1) for $15.00; the PC board 
only for $10.00. Please add $5.00 
shipping/handling for all orders. 
California residents add local sales 
tax. MC/VISA orders accepted. No 
C.O.D.s. 

puts of IC1 are fed to the BCD 
inputs of IC2, a 74HC154 high- 
speed CMOS 4 -to -16 line decoder 
that's used to decode the output 
of the sensor. The four pull -up resis- 
tors (R3 -R6) are needed, since the 
sensor has open -collector outputs. 
The 74HC154 can directly drive the 
LEDs, as long as the current is no 
more than 6 mA. Resistor R2, an 820 - 
ohm unit, is used to limit current to 
the LEDs. 

The author's circuit is powered 
from a single 9 -volt transistor radio 
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4 INCHES 

Fig. 2. The Hall -Effect Electronic Compass was built on a small printed- circuit board, 
measuring 4 by 2 -118 inches. A full -sized template of that printed circuit pattern is shown 
here for those who don't mind etching their own hoard. For those who'd prefer not to fab- 
ricate their own board, a pre- etched and drilled board can be purchased from the sup- 
plier given in the Parts List. 

battery, but, if you prefer, the unit 
can also be powered from the 12- 
volt supply of your car or boat. 
Components R1, C3, and Zener 
diode D1 provide voltage spike 
protection. Integrated circuit IC3, a 
78L05 5 -volt, 100 -mA voltage regu- 
lator, is used to regulate the 9 -volt 
output of the battery to 5 -volts for 
IC2. Since the circuit draws over 30 
mA of current, JP1 is used to switch 
the battery source on and off, oth- 
erwise battery power will be lost. Of 
course, JP1 can be replaced by a 
switch if desired. 

rl 

-R1- 
00 
JP1 

Assembly Instructions. The Hall - 
Effect Electronic Compass was built 
on a small printed- circuit board, 
measuring 4 by 2 -1 /8 inches. A full - 
sized template of that printed cir- 
cuit pattern is shown in Fig. 2. The 
pattern can be lifted from the 
page and used to etch your own 
board. If, on the other hand, you'd 
prefer not to fabricate your own 
board, a pre- etched and drilled 
board can be purchased from the 
supplier given in the Parts List. 

Once you obtain all of the com- 
ponents shown in the Parts List, 

LED7 

LED4 LEDE 

LED2 j 
LED3 y 
®~ 

Fig. 3. Once you've obtained all the components needed for the project, assemble the cir- 
cuit, guided by this parts -placement diagram. Be sure that IC2, IC3, the Zener diode, the 
LEDs and other polarized parts-including the battery connector -are properly orient - 

3g ed or polarized. 

assemble the circuit using the 
parts -placement diagram shown in 
Fig. 3. Note that the printed- circuit 
board contains seven short jumper 
wires. Install them first using bits of 
solid insulated or bare bus wire. 
After that, install the Zener diode, 
while paying close attention to its 
proper orientation. Next move on 
to the resistors and ceramic 
capacitors, followed by the elec- 
trolytic unit. Be sure to observe 
proper polarities when installing the 
electrolytic capacitor. Install the 
voltage regulator (I03), again 
observing the proper polarity. It 
may be necessary to bend the 
leads of IC3 to fit the printed- circuit 
board. With that done, install a 24- 
pin IC socket in the board position 
reserved for IC2. 

Before continuing, clean the foil 
side of the PC board with alcohol 
or flux remover. Then install a 9 -volt 
battery connector where indicat- 
ed. Be sure to attach the connec- 
tor to the board, with the polarity 
shown. Install the 74HC154 CMOS 4- 
to 16 -line decoder (IO2). Since both 
IC1 and IC2 are CMOS devices, 
they can be easily damaged by 
static discharge. Take proper anti- 
static precautions when handling 
those chips. Refer again to Fig. 3 
before installing IC2 to make sure of 
the proper orientation of pin 1, then 
press the IC firmly into the 24 -pin 
socket, making sure that it is proper- 
ly seated. 

Install the 1490 sensor (10 1). It 
may be necessary to bend the 
leads of the Hall -effect compass 
slightly so that they fit into the holes 
on the PC board. Note: There is no 
absolute orientation of U1. It may 
be installed in any one of four rotat- 
ed positions and will still work prop- 
erly. Fig. 4 shows the label (approxi- 
mately 1 inch in diameter) that was 
placed on the author's unit to show 
the direction indicated by the lit 
LED, along with a table showing the 
direction corresponding to each of 
the eight LEDs. You can photocopy 
that pattern and scale it to fit your 
unit, or you can devise a design of 
your own. If you choose, you can 
even omit it all together. 

Operation. Before applying power, 
verify that the power- source input 

(Continued on page 78) 
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JOSEPH J. CARR 

Over the years many different 
receiver designs have been 
tried out by designers. Some 

of them were immediately found 
wanting. Others were popular for a 
while, but fell out of favor when 
superior designs came into play. For 

example, the tuned radio frequen- 
cy (TRF) radio went out of fashion in 

the late 1920s or early 1930s, when 
the RCA -owned superheterodyne 
design became more widely used 
(and it is still used today!). Other 
designs were popular for a while, 
went into eclipse, and then were 
resurrected when newer technoVo- 
gies made them viable again. One 
such receiver design is the auto - 
dyne or direct conversion design. 

If you understand the principles 
behind the superheterodyne 
receiver, then you will find it very 
easy to understand the autodyne, 
for it is similar in basic concept. 
Therefore, let's start our discussion 
with the more familiar superhetero- 
dyne design, which forms the basis 

for almost all modern radio and 
television receivers. 

Heterodyne Receivers. The word 
heterodyne implies a process 
whereby two different frequencies 
are brought together in a nonlinear 
mixer circuit to produce several 
new frequencies. Figure 1 shows a 
block diagram of the typical super- 
heterodyne receiver front -end ci r- 
cuit. The mixer stage receives 

two input frequencies: one is the 
incoming RF signal (f1) that we 
want to receive, and second there 
is a signal (f2) from the local oscilla- 
tor. Tuning a superhet radio is 

accomplished by varying the fre- 
quency of f2. The mixer, in turn, out- 
puts several frequencies: fl, f2, the 
sum of fl and f2, the difference of 
f1 and f2, plus the sums and differ- 
ences of the galaxy of harmonics 
of f1 and f2. Those frequencies are 
defined by the relationship mfl t 
nf2, where n and m are integers (1, 

2, 3, ...). A frequency selective filter 
at the mixer output selects which of 
all the frequencies is to be 
used -let's label it f3, the intermedi- 
ate frequency (IF). 

In most superhet radios the IF, f3, 

RF 
INPUT 

(f,) 

3 O 

MIXER 

z 

I 

LOCAL 
OSCILLATOR 

FREQUENCY 
SELECTIVE 

FILTER 

MANY 
FREQUENCIES 

mf t nf2 

Fig. 1. Shown here is a block diagram of 
the typical superheterodyne receiver front - 
end. The mixer stage receives two input 
frequencies: one is the incoming RF signal 
(f1) and the other is from the local oscilla- 
tor (f2). Tuning the superhet receiver actu- 
ally varies the frequency of f2. 

is the difference between fl and f2, 

so the front -end is called a down - 
converter. In modern communica- 
tions receivers, however, the sum 

frequency is sometimes used, and is 

therefore called an upconverter. 
The detection process depends on 
the type of signal being received. If 

the signal Is frequency modulated 
(FM), then a frequency or phase 
sensitive detector is used. If the RF 

signal (f1) is amplitude modulated 
(AM), on the other hand, an enve- 
lope detector is required. And if the 
RF input is a CW (Morse code) or 

single sideband (SSB) signal, then a 
product detector is used. A prod- 
uct detector is very similar to the 
front -end of the superhet radio (see 
Fig. 1), except that f1 is replaced 
with the IF signal (called f3), and 
the local oscillator is replaced with 
a beat -frequency oscillator (BFO) 

that operates at a frequency (f2) 
that is very close to the IF signal. 

The frequency selective filter at 
the output is a low -pass audio filter. 

If the signal is an SSB signal, then the 
BFO frequency (f2) must be about 
1.8 kHz from the IF frequency (i.e., f1 

- f2 = 1.8 kHz). When those fre- 
quencies are heterodyned 
together, then the audio passband 
of the original SSB input signal is the 
difference signal. CW signals, which 
are on /off telegraphy, but are not 
otherwise modulated, are also dif- 
ference signals. 

In order to demodulate those 39 

. 



signals, it's necessary to use a BFO 
operating at 300 to 2000 Hz from 
the IF signal, so the difference fre- 
quency will be 300 Hz to 2000 Hz 
(the exact BFO frequency depends 
on the tone that is comfortable to 
you). AM signals can be tuned on 
the autodyne (direct conver- 
sion) receiver if the local oscillator 
is tuned exactly on the carrier fre- 
quency of the AM signal. That point 
is indicated by the beat note 
squeal dropping to zero (Le., the 
"zero- beat" point). 
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AUDIO 
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FILTER 
MIXER 

Cl 

LOCAL 
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Fig. 2. In the direct conversion receiver, 
the mixer is tuned to f j by a resonant tank 
circuit. The local oscillator frequency (f2) 
is mixed with f j to produce f3 , which is 
then fed to the low -pass audio filter, 
which, in turn, selects the audio difference 
frequency. 

"So what ?" You wonder, "What's 
all this superhet stuff got to do with 
autodyne receivers ?" An auto - 
dyne, or direct conversion, receiver 
is nothing more than a product 
detector that uses input RF tuning 
that is on the desired frequency of 
operation (rather than the IF ), and 
whose local oscillator or BFO tuning 
is at or near the RF. The difference 
frequency is the desired audio fre- 
quency. 

Direct Conversion Receivers. Figure 
2 shows the most basic form of 
direct conversion receiver. The 
mixer input circuit is tuned to f1 by 
a resonant tank circuit. A local 
oscillator operates on a frequency, 
f2, that is only 1800 Hz from f1 when 
SSB is received, or 300 to 2000 Hz for 
CW. A low -pass audio filter selects 

40 the audio difference frequency. In 

some CW receivers, a narrow 
bandpass audio filter is used 
instead of a low -pass filter. For 
example, if you prefer an 800 Hz 
tone for CW then an 800 Hz band - 
pass filter would be used for the 
output filter stage. From the output 
of the filter, the signal is passed to 
an audio amplifier (not shown). 

A more sophisticated direct 
conversion receiver block diagram 
is shown in Fig. 3. That radio design 
retains the mixer, local oscillator, 
and low -pass audio filter, but adds 
an audio output stage (which can 
drive either a loudspeaker or ear- 
phones), as well as an RF amplifier 
stage. The latter stage is used to 
amplify weak input signals and 
reject unwanted signals. It also pre- 
vents leakage of the local oscillator 
signal applied to the mixer from 
being radiated from the antenna 
to interfere with other receivers. 
(Note: One of the dangers of some 
direct conversion designs is that the 
local oscillator signal can be erro- 
neously coupled to the antenna, 
causing illegal local interference to 
other receivers.) 

Simple Direct Conversion Mixers. 
Any type of mixer circuit can be 
used for the front -end of the direct 
conversion receiver, and both pas- 
sive and active designs have been 
developed. For example, consider 
the circuits shown in Fig. 4. In Fig. 4A, 
a junction field -effect transistor 
(JFET) is used as the autodyne 
mixer. The RF signal is applied to the 
gate of the JFET, while the LO signal 
is applied to the source. Note that 
the source bias resistor is not 
bypassed to ground as it would be 
in a JFET amplifier. 

The output signal is taken from 
the drain of the JFET. The low -pass 
filter consists of an RF choke (L1), 
which is connected in series with 
the signal line, while two capacitors 
(C3 and C4) are shunted across the 
signal line. Together, those compo- 
nents form a low -pass filter that 
removes the RF and local oscillator 
signals, leaving the difference sig- 
nal, which is the desired audio. The 
output capacitor, C5, is used to 
block the DC applied to the drain 
of the JFET. 

The particular JFET used in that 
design (an MPF102) will work to the 

VHF region. The JFET, easily avail- 
able from a number of sources, can 
be replaced by an NTE312. 

Another circuit, shown in Fig. 4B, 
uses a MOSFET (metal -oxide semi- 
conductor, field -effect transistor). 
The device selected, the 40673, is 
also easily available and can be 
replaced by an NTE222. In Fig. 4B, 
the incoming RF is applied to G1 
(gate 1), while the local oscillator 
signal is applied to G2. The other 
parts of the circuit are similar to the 
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Fig. 3. A more refined direct conversion 
receiver block diagram is shown here. This 
design, while retaining the mixer, local 
oscillator, and audio low -pass filter stages, 
introduces an RF amplifier to the input of 
the circuit while adding an audio amplifier 
to the output. 

circuit of Fig. 4A. 
A passive direct conversion 

detector circuit is shown in Fig. 4C. 
That circuit uses a pair of diodes 
and a broadband RF transformer 
(L2) in a balanced detector 
scheme. The transformer consists of 
a single toroidal core (Amidon 
Associates, 12033 Otsego Street, 
North Hollywood, CA, 91607) that is 
trifilar wound; i.e., three separate 
wires are wound together, parallel 
to each other, on the same core. 
The dots on the three windings 
shown in Fig. 4C indicate the same 
ends. Although the diodes shown 
are 1N4148 (or 1N914) silicon small 
signal diodes, somewhat better sen- 
sitivity can be gained by using ger- 
manium units such as the 1N34A, 
1N60, or 1N270 devices. The germa- 
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sive or active. In A, a junction field -effect transistor (JFET) is used as the autodyne mixer. 

In B, we see a dual -gate MOSFET is used as the mixer. A passive direct conversion mixer 

is shown in C. 

nium units can be replaced by 
NTE 109 and ECG 109 devices from 
replacement parts distributors. 

IC Direct Conversion Mixers. 
Several different integrated circuits 
have been used successfully for 

direct conversion mixers, among 
them the CA3028A and NE602. 

Figure 5 shows the CA3028A -based 
direct conversion circuit. The 

CA3028A (IC1) is basically a DC to 
RF differential amplifier that has a 
separate signal input on the cur- 

rent source (pin 2), which is used, in 

this circuit, as the LO input. The dif- 
ferential input amplifier is tuned by 

Cl and Ll -a; the coil (L1 -a) has a 
low impedance tap to match the 
impedance of antennas (typically 
50 ohms). The secondary of the 
input coil (Ll -b) is a low impedance 
winding that is applied to the differ- 
ential inputs of IC1. 

The output signal is also differen- 
tial, so an audio output transformer 
is connected across IC1's output 
terminals, with one end connected 

to the 12 -volt source as well. Use an 
audio transformer that has a 10- 

kilohm primary, and either 1- or 2- 

kilohm secondary winding. The 

audio output of the transformer 
must be routed to a high -gain 
audio amplifier. 

Another direct conversion 
receiver, this one based on the 
NE602, is shown in Fig. 6A. The NE602 

is a one -chip approach to both RF 

and LO functions. It uses a double 
balanced mixer "Gilbert cell" circuit 
in the front end, and contains its 

own internal oscillator stage, all 

within an 8 -pin DIP package. The 

double balanced mixer provides a 

cleaner output than other mixers 

because only the sum and differ- 

ence signals exist; the LO and RF 

signals are suppressed in the out- 
put. The input circuit is tuned by a 
transformer (comprised of coils Ll -a 

and Ll -b) and variable capacitor 
C1. The transformer coils are wound 
on a toroidal core. Coil Ll -a consists 

of several turns (2 to 6) wound over 
Ll -b. The main tuning inductor is Ll - 

b, which must have an inductance 
that will resonate with Cl at the 
desired operating frequency. The 

operating frequency is given by: 

f= 1 

27rV L lb x Cl 

where fis frequency in hertz, Ll -b is 

inductance in henrys, and Cl is 

capacitance in farads. The exact 
values required depend on the 
desired frequency range, but typi- 
cal maximum capacitance values 
for Cl are 50 pF for high HF, 140 pF 

for all of HE and 365 pF for lower fre- 

quencies. Of course, any of those 
capacitance values can be used 
for any of the frequencies in the VLF 

to VHF range, but a suitable induc- 
tor must be provided in each case. 
Keep in mind that the equation is 

for the ideal case. In the real world, 
the inductor and capacitor values 
are not exact, and there will be a 

small amount of stray capacitance 
and inductance in the circuit to 
throw the resonant frequency off a 

little bit. 
The input transformer can be air 

wound over a form of your own 
making, or wound on either a 
toroidal core or a slug -tuned coil 41 
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Fig. 5. Shown here is a CA3028 differential amplifier -based direct conversion circuit. In 
that circuit, one input (pin 2) to the amp receives the LO signal, while the RF signal is 
applied through LI -a /LI -b to the amp's differential inputs. 

form (both available from Amidon 
Associates). Another alternative is 

to use a tuned transformer intend- 
ed for IF amplifier service in radios. 
The 455 -kHz transformers in AM 
radios can be used for VLF and AM 
broadcast -band applications, 
while those from FM broadcast 
radios (10.7 MHz) can be used for 
shortwave receivers. The best ones 
are those that have the resonating 
capacitor in a small hollow space 
on the bottom of the transformer. 
Those capacitors can be crushed 
to remove them from the circuit. 

The power for the NE602 double - 
balanced mixer is provided by a 5- 
volt DC power supply. The NE602 
wants to see a lower voltage (less 
than 8 -volts DC) than many popu- 
lar ICs, so if you need to use a high- 
er voltage (such as 9 or 12 volts), 
then include a low -power voltage 
regulator in the circuit to drop the 
voltage to the desired range. For 
example, a 78L05 (which is housed 
in a small plastic transistor pack- 
age) will work nicely. 

Some people have used a 1 k 
resistor for R2 when using the NE602 
in 9 -volt battery operated circuits. 
In other cases, people have used a 
1 k resistor for R2, and a 6.8 volt 
Zener diode shunted by a 0.1 -µF 
capacitor at the power supply ter- 
minal (pin 8) of the NE602. 

42 The local oscillator signal is 

applied through a 0.047 -µF DC 
blocking capacitor (C4) to pin 6 of 
IC1. The signal level should be 
approximately 700 millivolts peak- 

s- 
' C3 

L1-b 

Cl* 

_ C2 
`.cos 

1 

to -peak (mV p -p) at a frequency 
close to the RF (see rules above). 
The output signal, taken from the 
differential output terminals at pins 
4 and 5, is applied through a low - 
pass RC filter to a differential ampli- 
fier circuit (Al), which supplies suffi- 
cient boost to drive a loudspeaker 
or earphones. The circuit in Fig. 6A 
can use either an external oscillator 
for the LO, or the internal LO stage. 

Alternate output circuit schemes 
are shown in Figs. 6B and 6C. In Fig. 
6B, the output signal taken from 
pins 4 and 5 of the NE602 is applied 
to the primary of an audio trans- 
former. Bypass capacitors C8 and 
C9 are used to decouple the RF sig- 
nal, while retaining the low -fre- 
quency audio signals. Again, the 
output signal must be fed to an 
audio amplifier circuit. The output 
circuit shown in Fig. 6C is similar to 
those used on circuits presented 
earlier. It consists of a Tr-network 
low -pass filter (comprised of C8, C9, 
L1). The value of L1 should be 1 or 
2.5 mH (use 2.5 mH below 7 MHz). 
The output capacitor (C10) is used 
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use an external inductor and a few capac- 
itors to turn the DBM's internal oscillator 
into a variable frequency LO. A voltage - 

tuned local oscillator, using a varactor 
diode for tuning, is shown in B. 

for DC blocking. 
Figuré 7A shows how to use an 

external inductor and a couple of 
capacitors to provide a variable 
frequency LO. A pair of DC block- 
ing capacitors connect the NE602 

to a Hartley oscillator (i.e., tapped 
coil) circuit. The required oscillator 
feedback is provided by the tap on 
L2; that tap is at a point about 25 

percent above the ground end. 
The inductor (L2) is resonated by 
capacitor C10. The inductor in Fig. 

7A should be an adjustable type if 

maximum flexibility is desired, other- 
wise use a toroidal inductor. The 

capacitor can be either a single air 
variable capacitor, or a parallel 
combination of an air variable, a 

trimmer capacitor, and perhaps 
one or more NPO ceramic or sil- 

vered -mica capacitors in order to 
obtain the desired capacitance 
and capacitance range. 

A voltage -tuned local oscillator 
circuit is shown in Fig. 7B. That circuit 
uses a varactor diode for tuning. A 
varactor diode offers a capaci- 
tance that is a function of the 
applied DC voltage (VT). The par- 
ticular varactor used depends on 
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Fig. 8. A variable frequency oscillator (VFO), built around a 40673 dual -gate MOSFET, 

Ql , that can operate well into the shortwave region is shown here. The output of the VFO 

is fed to a buffer amplifier, built around an MFE102 JFET (Q2) that is used to isolate 

the oscillator from the following stage. 

the desired frequency coverage. 
The NTE catalog and other sources 
offer versions with values ranging 
from 11 to 440 pF. 

Outboard Circuits. Thus far, the cir- 
cuits that we've discussed are cen- 
tered around the direct conversion 
process. In this section, we'll present 
a couple of circuits that can be 
used to augment the converter, 
including a variable- frequency 
oscillator (VFO) and high -gain 
audio amplifier. Figure 8 shows a 
VFO circuit that can operate well 
into the shortwave region (20 MHz 

or so). The actual oscillator circuit is 

built around a 40673 dual -gate 
MOSFET, Ql (which can be 
replaced by an NTE222). Tuning is 

accomplished by way of coil Ll, 
plus the combined capacitance of 
Cl (main tuning), C2 (trimmer, tun- 
ing, or bandspread) and the 
optional capacitor CX (which is 

used to provide the balance of the 
required capacitance). Because Ll 

is tapped, the circuit is a Hartley 
oscillator. As in the previous case, 
the tap is about 25 percent above 
the ground end of the coil. 

At the output of the VFO is a 
buffer amplifier built around JFET Q2 
(an MPF102 or NTE312) that is used 
to provide isolation to the oscillator 

circuit. Unbuffered oscillators tend 
to "pull." i.e., change output fre- 

quency, when the load impedance 
changes. 

Figure 9 shows a high gain audio 
amplifier for use with direct conver- 
sion receivers. The circuit is built 
around an LM386 audio amplifier 
(housed in an 8 -pin DIP package) 
that is used to drive an 8 -ohm 
speaker or earphones through Cl 

(Continued on page 75) 
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THE LASER FRIDGE-IT'S COOL! 
Who would have ever thought that a device that's been shown to generate extreme heat could be used to generate cold. Well, science has found a way to do just that! 
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Government scientists are 
cooling it with lasers. Using a 
70 -year old theory, for the first 

time researchers have proven that 
under the right conditions the sear- 
ing radiation in laser beams can 
actually be used to cool solid mate- 
rial. It is the first successful demon- 
stration of an optically cooled solid. 
Los Alamos National Laboratory 
experiments have shown optical 
refrigeration to be not only possible 
but efficient enough that someday 
the process could provide reliable 
cooling for cryogenic electronic 
instruments in space and ultra -fast 
computer circuits on your desk, as 
well as other uses. 

Data from laboratory measure- 
ments, combined with computer 

44 simulations, indicate that a "fluores- 

In this conceptual design for the Los Alamos Solid -State Optical Refrigerator, a pump light supplied by a laser diode is carried through an optical fiber and enters the optical refrigeration element (ORE) through a small hole in one of its mirrored surfaces. The mir- rors trap the light in the ORE until it is absorbed and then re- emitted at a higher energy level. The ORE cools and the higher energy light escapes and is absorbed by the walls of the vacuum casing. Radiation shields that transmit the higher energy light, but block ther- mal radiation from the vacuum casing, keep the ORE cool through an inverse greenhouse effect. The object to be cooled is attached to a cold finger connected to the ORE. 

cent cryo -cooler" could operate 
for years with efficiencies and cool- 
ing powers comparable to current 
commercial systems. The cryo -cool- 
er, however, boasts several improve- 
ments: it would produce no vibra- 
tions since it has no moving parts; it 
would neither generate nor react 
to electromagnetic interference; it 
could cool to 77 °K; weigh less than 
3 kg /watt; and could operate con- 
tinuously for 10 years. 

Using laser heat for cooling may 
at first seem to violate common 
sense, to say nothing of the "Second 
Law of Thermodynamics." Yet, physi- 
cists have theorized since the 1920s 

that bright light should be able to 
chill objects. Usually, when light falls 
on a solid object, it deposits heat or 
energy. However, under certain cir- 
cumstances, light can absorb ener- 
gy from thermal vibrations in a solid, 
thus decreasing the object's tem- 
perature. When an object excited 
by radiation at one frequency can 
be caused to emit radiation at a 
higher frequency, which carries 
more energy, the net result is the 
object cools. 

"You can think of the principle 
here as something like cooling an 
object by washing it with cool light," 

(Continued on page 78) 



COMPUTERS ARE HELPING 

THE BLIND AND DEAF 
Here's a look at some new sophisticated software technology 

which enables persons with minimal vision or profound hearing loss 

to see and hear again. 

S 
urgery and corrective lenses 

cannot help persons with 
minimal vision -therefore 

they are legally blind. Likewise even 
the best hearing aids are of little 
value to people with profound sen- 

sorineural hearing loss. New technol- 
ogy based on the power of the 
computer can now help both the 
profoundly blind and deaf. 

Allowing the Blind to See Again. 
Advances in computer technology, 
coupled with novel design in optical 
lenses, provide people declared 
legally blind with sufficient sight to 
be considerably more indepen- 
dent. A computer program called 

BILL SIURU 

Soltis has been developed in 

France. The Windows -based Soltis 

software is used to calculate the 
optical dimensions for corrective 
eyeglasses that maximize the 
amount of light transmitted to the 
portion of the retina, which is still 

functional, even though the area 
may be quite small. As an optic 
instrument, measurements on the 
eye can be quantified to determine 
under what conditions light is trans- 

mitted correctly to the retina. The 

Soltis program utilizes photometric 
calculations that determine each 

ray of light through the lens from 

object to image. According to M. 

Yves Maigret, the French optician at 
Espace Vision, who, along with a 

team of researchers at the University 

of Tours, developed the technique 
for designing the corrective lenses, 

their results show about 50 percent 
improvement of the patient's vision 

in the straight -on direction. This is 

enough vision so that the previously 
sightless can get around without a 

cane or seeing eye dog. 
Soltis software, offered commer- 

cially by Optis Ze La Farlede locat- 
ed in Toulon, France, is a real -time, 

ray -tracing computer program 
used in designing a variety of pho- 45 



An image is seen reflected on the still func- 
tional portion of the retina. 

tometric, optic and laser systems. In 
this application, Soltis uses data 
from several different measure- 
ments of the eyes to determine the 
optimum prism parameters and 
level of magnification needed to 
maximize vision. The Soltis calcula- 
tions, which take only about five 
minutes, result in about a 95 per- 
cent accuracy. The software also 
calculates the eye's physical para- 
meters and most importantly, the 
location and size of the portion of 
the retina that is still functional. 

Input data to the Soltis software 
includes measurements of the 
external radius of the patient's 
cornea. Data on eye parameters 
are also determined using a variety 
of optometry and ophthalmology 
techniques; such as, echography 
or sonography, angiography, and 
retinography. The precise location 
and size of the portion of the eye 
that is still active is determined by 
using a dual laser scanning laser 
ophthalmoscope (SLO). One laser 
of the SLO projects an optotype 
image onto the retina. The second 
laser scans the retina to locate the 
precise area that reflects the opto- 
type. Areas of the retina that reflect 
are the portions that are still active 
and, with properly designed lenses, 
they can be used for vision. 

The results of some five years of 
research are quite impressive. The 
technique has been used to design 
glasses for patients of whom 80 per- 
cent were over 75 years old, with the 
rest being younger than age 15. The 
test group (women -65 percent 
and men -35 percent) included 
1242 eyes with acuity lower than 10 
percent for far vision. The patients 
suffered a wide variety of eye 
defects including ametropia, retina 
and optic nerve diseases, and even 
those that could not be exactly pin - 

46 pointed. Nearly all fittings were suc- 

cessful, with the few failures in peo- 
ple who did not complete the train- 
ing needed to use the regained 
vision and subsequent increased 
mobility. Training that takes three 
months includes learning how to 
recognize and focus on objects. The 
Soltis technology has recently been 
approved by the French govern- 
ment and is now being used in ten 
French hospitals, often on even 
younger patients. It is to be hoped 
that the technology will spread to 
other countries, Including the United 
States. 

Cochlear Implants for the Deaf. 
Sensorineural hearing losses, or 
"nerve deafness," result from dam- 
aged or depleted hair cells in the 
inner ear. Without healthy hair cells, 
there is no way to convert sound 
into electrical current to stimulate 
the auditory nerve. Sensorineural 
hearing loss can come from loud 
noises, head injuries, medications, 
infections or can be hereditary. 

For individuals with a profound 
hearing loss, even the most power- 
ful hearing aids may provide little to 
no benefit. Unlike hearing aids that 
collect sounds entering the ear 
and amplifying them, the cochlear 
implant can help people with sen- 
sorineural hearing losses by bypass- 
ing the damaged hair cells, and 
electronically converting sound 
into electrical signals that are sent 
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directly to the auditory nerve. While 
they do not restore normal hearing, 
the implants can benefit most pro- 
foundly deaf people to varying 
degrees. Candidates for implants 
are those unable to understand 
speech through the use of hearing 
aids, and who have lost their hear- 
ing after some speech and Ian- 
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The Windows -based Soltis software uses various measurements to calculate the appro- 
priate corrective lens parameters. 



M1("R(7Pf16 t I 

C'( ktI(I 11-2 

Iiicdllf'IF°L't 
tA1PLA Vi Aitl.d_ 
CYX`HlI _1R ' STIA9l1.1t(>R ;If 'in T( 77i l' 

NI RN 

J t 4'1 f2í)171:" Akli AA 

('Afit,fi 
TO SPfit? 
PR( X.'f ,AS 

DVfiPICED 
IOHICS 

/n this cross-section of the skull, the implanted cochlear receiver or stimulator and the 

electrode array transmits /receives signals directly to the auditory nerve, thereby bypass- 

ing damaged parts of the auditory system and directly stimulating the auditory nerve. 

The headpiece is mounted adjacent to the implant, behind the patient's ear 

guage skills have been learned. 
Some users say the sounds they 
hear are similar to those they heard 
before becoming deaf. Others say 

the sounds are different from those 
they remember or are sounds that 
they never heard before. Benefits 

from implants include awareness of 
speech and sounds around them, 
improved control of the loudness 
and quality of their voice, improved 
ability to lip -read, better speech 
understanding without lip reading, 
and the ability to better use the 
telephone. For individuals with a 

profound hearing loss, even the 
most powerful hearing aids may 
provide little to no benefit. 

There are several types of 
cochlear implants. The single chan- 
nel implant has one electrode 
located in the cochlea. These sim- 

ple implants can help lip reading 
and provide general awareness of 
sound. Next there is the multi- chan- 
nel implant with multiple electrodes 
in the inner ear to simulate different 
regions of the cochlea. Multi -chan- 
nel cochlear implants offen make 
speech recognition possible with- 
out lip reading. The most sophisti- 
cated implant is the multi- strategy, 

multi -channel implant, which pro- 
vides the best sound to maximize 
speech recognition. 

One advanced cochlear im- 
plant system is the CLARION® Multi- 

StrategytM Cochlear Implant System 
offered by Advanced Bionics of 
Sylmar, California. The CLARION sys- 

tern consists of both surgically 
implanted and externally worn 
components. The internal compo- 
nents include a single cochlear 
receiver or simulator, implanted 
under the skin behind the ear, and 
the connecting electrode array of 
16 tiny wires inserted into the ear's 
fluid -filled cochlea, which, when 
healthy, contains thousands of tiny 

hair cells. Implants are done under 
general anesthesia in two to three 
hours either on an inpatient or out- 
patient basis. Four to six weeks after 
surgery, the patient is given the 

external parts of the system -the 
headpiece (worn behind the ear), a 

battery -powered speech processor 

(usually carried on the belt like a 

pager or in a pocket), and a thin 

cable that connects the two units. 

The speech processor is pro- 

grammed specifically for the individ- 

ual user by a trained hearing techni- 
cian using Windows -based software 
running on a personal computer. 

(Continued on page 76) 

"Baby In A Briefcase" Tests Newborn's Hearing 

The earlier a child with a hearing 

impairment is identified, the sooner 

corrective action can start. Hearing is 

critical in a baby's first years for prop- 

er development of language, cogni- 

tive, and emotional skills. The 

Auditory Response Cradle, (ARC), 

developed jointly by the Hillington 

Hospital and Brunei University in 

London, provides very early screen- 

ing -when the infant is only a couple 

of days old. 
The ARC looks like a large brief- 

case with a built -in cradle. The just - 

fed baby, the optimum time for testing, 

is placed in the cradle and earphones 
are placed on the infant's head. A 

range of audio sounds are transmitted 
to either or both ears. Responses to 

the sounds, like turning of the head, 

startling motions, and other body 

activity is monitored by the pressure 

sensitive mattress and headrest. 
Another sensor in a polyethylene 
band around the baby's abdomen 
monitors breathing. The responses 

are recorded by the microprocessor in 

the ARC's computer. The computer is 

programmed to detect lack of normal 

responses and automatically indi- 

cates either "PASS" or "REFER." 

The entire test only takes a few 

minutes and is designed only for 

screening. It refers babies with poten- 

tial hearing problem for more exten- 

sive, traditional testing. With a unit 

cost of only about $3600, the ARC 

means that all infants can now be 

screened. Previously, because of the 

time and expense involved, only chil- 

dren at risk, because of rubella, phys- 

ical abnormalities or premature birth, 

were tested very early in life. So far, 

some 6000 babies have been suc- 

cessfully tested with the ARC. 

Hearing of' a newborn infant being tested 

with the Auditory Response Cradle. 

IIN 
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A 100- kHz -30 -MHz 
ACTIVE 

ANTENNA 
Give your ham rig or DX station the pull 
it needs to catch the communications 
that you most want to hear! 

WILLIAM SHEETS, K2MQJ AND RUDOLF F. GRAF, KA2CWL 

If you're an SWL or AM radio DX 
fan living in or near a large city, 
you've no doubt been plagued 

by one or more of the common 
antenna maladies. For example, no 
outside antennas are allowed in 
your community, or you live near an 
electric plant where high RF noise 
levels abound. Perhaps you simply 
have no room in your yard for an 
outside antenna. Other problems 
include theft and vandalism; 
esthetics and unsightly appear- 
ances; restrictive covenants; legal 
liability (kids, pets, etc.); fear of 
lightning strikes; and on and on, ad 
nauseam. And all ham radio fans 
know that even a good communi- 
cations receiver is literally hobbled 
by a poor antenna. 

In restricted use areas (high -rise 
apartment buildings, or dense - 
packed private homes) the anten- 

na (usually a length of wire) is 
strung around the room in a vain 
attempt to pluck signals from the 
air. But an indoor antenna, sur- 
rounded by RFI- infested AC wiring, 
is, unfortunately, a very poor substi- 
tute for a well- constructed long - 
wire antenna. Adding to the prob- 
lem are light dimmers, computers, 
fluorescent lighting, TV sets and 
video equipment, all of which can 
be real noisemakers. In addition, 
many newer electrical and elec- 
tronic appliances and assorted 
gadgets are microprocessor 
controlled, which generates lots 
of RFI. Not to mention that with the 
frames of modern buildings corn - 
prised of various types of metals, it's 
like living inside a shielded can with 
RFI generators going full blast. 

If you've encountered any of 
the drawbacks usually associated 
with the ham or SWLing hobby, then 
just maybe this article will be of 
interest to you. Presented here is a 
reasonable solution to most long - 
wire problems -the 100- kHz -30 -MHz 
Active Antenna. 

Circuit Operation. A schematic 
diagram of the 100- kHz -30 -MHz 
Active Antenna is shown in Fig, 1. 
The incoming signal is picked up by 
the antenna wire, and coupled via 
Cl to the gate of Q1 (an MFP102 
FET, configured as a source follow- 
er). Capacitor Cl has a very high 
impedance to stray 60 Hz and 120 
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Fig. 1. In the 100-kHz-30-MHz Active Antenna, incoming signals are picked up by an 

antenna wire and coupled through CI to QI (an MFPI02 FET, configured as a source 

follower), where the signal is amplified and applied to the base of Q2 (an MPS3866 UHF 

transistor). The bandwidth and signal handling capability of the circuit are determined 

by transformer T1 (a home -brewed trifilar -wound toroidal unit). 

Hz power line hum. A neon lamp, 
NE 1, is used to protect the gate of 
Q1 from excessive static charge. 
That's because the PVC enclosure 
in which the antenna is housed 
tends to develop high static 
charge levels when handled, 
inducing a charge on the antenna 
wire. That charge might, in turn, 
cause Cl to break over and dam- 
age the gate of Ql . Transistor Ql is 

biased at 2.5 volts by R1-R3. The sig- 

nal that's fed to Ql is amplified and 
applied to the base of Q2 (an 
MPS3866 UHF transistor), which can 
deliver 100 milliwatts output power. 
Transistor Q2 operates at 30 to 40 

mA, allowing it to handle large sig- 

nals with good linearity. 
Potentiometer R5 (the gain con- 

trol), connected in the emitter cir- 

cuit of Q2, provides a variable resis- 

tance to boost or decrease the 
gain of the input signal. Capacitor 
C3 is connected in the wiper circuit 
of R5 as a bypass for AC signals. With 
the gain control set so that all of the 
R5 is not bypassed, Q2 provides a 
voltage gain of about 6, with an 
overall antenna to cable gain of 2. 

When impedances are factored in, 

the circuit has an output gain of 

about 36 dB. Potentiometer R5 is 

adjusted for best results on a weak 
signal, and it should be set for the 
lowest useable gain to allow for the 
best dynamic range. 

Transformer T1 (a toroidal wide - 
band transformer, with a 9:1 imped- 
ance ratio) determines the band- 
width and signal handling capa- 
bility of the preamp. The 50 -75 ohm 
antenna input of the receiver is 

transformed to 450 to 680 ohms 
as seen at the collector of Q2. 

Resistor R6 suppresses Q2's tenden- 
cy toward VHF parasitic oscilla- 
tion. DC bias for Ql and Q2 is fed to 
the circuit through the tap on Tl . 

Capacitor C2 AC grounds the cold 

end of Tl and bypasses the drain of 
Q1. 

The amplifier band width is 

about 10 MHz at 3 dB down, but 
that's allowable as the antenna is 

more efficient at the higher fre- 
quencies, where less gain is need- 
ed. That's also desirable since SW 

stations on 12 and 15 MHz are 
sometimes very strong and can 
cause cross modulation. Below 1 

MHz, antenna pickup is the poorest 
and higher gain is needed. The 

amplifier's low frequency point is 

around 80 kHz, depending mainly 
on Tl . That covers the lower limit of 
the long -wave band (140 -425 kHz 

or thereabouts) found on some 
receivers with coverage below the 
AM broadcast band. 

Signals from Jl are fed through 
a length of coax to the signal 
input /DC output jack of the power 
supply circuit, J2. From J2, the RF sig- 

nal is AC coupled through C4 to J3 

and on to the receiver. Capacitor 
C4 is used to block DC while pass- 

ing the AC signal. 
Power is delivered to the preamp 

through the same cable that deliv- 
ers the RF signal to J2. That power is 

supplied by an AC wall transformer 
connected to PL1, which feeds 12 

tol4 volts to a simple half -wave rec- 
tifier circuit, consisting of Dl, R7, R8, 

and C4 -C7. Diode D1 rectifies the 
incoming AC voltage to provide a 

DC source that is filtered by C5 and 
decoupled by C6, while C7 acts as 

a bypass. 

Construction. The 100- kHz -30 -MHz 

Active Antenna was assembled in 

two sections -the preamp and the 
DC block. We'll look at the preamp 
first. The authors' prototype of the 
preamp was built on a small print- 
ed- circuit board, measuring 3 -1/8 by 

t 
3 1/8 INCHES 

Fig. 2. The 100- kHz -30 -MHz Active Antenna was assembled in two sections -the pre- g 
amp and the DC block. The preamp section was built on a small printed- circuit board, 

measuring 3 -18 by 14 inches. A full -size template of that printed-circuit pattern is shown 

here. 
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Fig. 3. Transformer TI was wound on a 112 -inch toroid core, using color -coded 3 -x -32 
trifilar wire. Wind 20 inches of the trifilar wire on the toroid core, as shown in A, leav- 
ing about I -ri, inches of wire at each end of the winding. After separating the leftover 
wire at each end of the winding, strip, twist, and solder them as shown in B, and mark 
the joints and remaining ends accordingly. 

3/4-inches. A full -size template of 
that printed- circuit pattern is shown 
in Fig. 2. Once you've etched your 
board, it's time to turn your atten- 
tion to the transformer (T1), a hand - 
wound unit whose construction 
details are shown in Fig. 3. 

Transformer Tl was wound on a 
1/2-inch toroid core, using 3 x 32 tri- 
filar wire (three strands of 32 gauge 
wire that will be wound as a single 
unit). The trifilar wire should be color 
coded. If you cannot find color 
coded trifilar wire, don't despair, 
you can always color code individ- 
ual wires by painting what you 
have on hand. Otherwise, you can 
use an ohmmeter to perform conti- 
nuity tests to determine which wire 
is which, and then mark both ends 
of the wires accordingly. In any 
event, start by winding 20 inches of 
the trifilar wire on the toroid core, as 
shown in Fig. 3A, leaving about an 
inch and a half at each end of the 
winding. Separate the individual 
wires as illustrated, and then strip, 
twist, and solder them as shown in 
Fig. 3B; e.g., one end of color 1 is 

connected to one end of color 2, 
and other end of color 2 is con- 
nected to one end of color 3. Note 

50 that the connection between color 

2 and color 3 forms the tap of the 
transformer, whereas there is no 
connection (NC) to the color 1/ 
color 2 junction. Mark those con- 
nections accordingly. 

Connect the finished transformer 
to the printed- circuit as shown in the 
parts -placement diagram (Fig. 4), 
and then install the rest of the pre - 
amp components in the positions 
indicated. Because Q1, Q2, T1 (as 
well as the wire used to wind the 
transformer), and NE1 are critical to 
proper circuit operation, no substitu- 
tions or modifications to those com- 

J1 

GND WIRE FOR J1 

ponents are permissible. Make sure 
T1 is properly connected, and that 
Ql, Q2, Cl, and C3 are installed with 
the proper orientation. Note: 
Although NE1 appears to be mount- 
ed to the component side of the 
board in Fig. 4, in the authors' proto- 
type, it is actually soldered to the 
copper side of the board. Install a 
flange -type F- connector (which is 

used to mount the board to its 
enclosure, as well as connect the 
circuit to its power source) to the 
board where indicated, and then 
solder the antenna wire to the 
opposite end of the board. 

The antenna pickup is little more 
than a length of #18 or #20 bare 
steel wire, but any similar diameter 
copper wire should suffice. The wire 
was soldered in line with and direct- 
ly to the end of the board. The 
length of the pick -up wire is pretty 
much up to the builder; but a pick- 
up of from 16 to 24 inches is a good 
starting point for most applications. 
In severe cases, however, (if you live 
close to a transmitter) the pickup 
wire can be shortened as needed, 
but be warned that too short a 
pick -up wire (less than 12 inches) 
may reduce weak signal perfor- 
mance. A longer pick -up wire, up to 
4 feet, can be used in weak signal 
areas. Pick -ups longer than 4 feet 
will not improve performance, and 
may lead to excessive signal input, 
resulting in spurious signal genera- 
tion. Therefore, longer pick -ups are 
not recommended. If excessive 
interference and /or noise is heard 
with R5 at minimum and a shorter 
antenna, try relocating the anten- 
na to a quieter location. 

TO 
PICK -UP "4--' 

WIRE (ANTI) 

GND 
WIRE FOR J1 

Fig. 4. Once you've etched your hoard and prepared the transformer, assemble the pre - 
amp hoard guided by this parts- placement diagram. When installing the components, be 
sure to connect the transformer as shown, and also see that the polarized components are 
properly oriented. Note that although NEI appears to he mounted to the component side 
of the board, it is actually soldered to the copper side. 
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Once the board is completed, 
put the circuit to the side and pre- 

pare the plastic PVC pipe that will 

house the preamp. The board is 

mounted into a 3/4-inch (ID) PVC 

coupling with stops using a pair of 

318x 1 -inch fiat washers, and mount- 

ing hardware. The coupling acts as 

a water shield for F connector J1. 

Note: Use gray or white PVC fittings. 

Black fittings may be ABS type and 
possibly the carbon pigment used 

could cause RF losses. Do not use 

metallic fittings. Figure 5 shows 

details of the preamp assembly and 
its PVC housing. First a nut is thread- 
ed onto the F connect to serve as a 

back stop. Then the washers are 

positioned one on each side of the 

coupling stop, and the F connector 
is threaded though the washers and 
secured with a nut. 

Cut a piece of 3/4 -inch (OD) 

PVC pipe to an appropriate length 
to cover the board (see Fig. 5.). The 

open end of the pipe is outfitted 
with another 3/4-inch pipe coupling, 
the coupling mates with a reducer 
and the reducer mates with a 

length of I/2 -inch pipe or conduit 
that holds the pickup antenna. A 

cap is placed at the end of the 1/2- 

inch PVC pipe that holds the far 

end of the antenna wire in place. 
The wire is folded over the pipe end 
and the cap forced over it. Do not 

use a screw as this will result in 

exposed metal and possible water 
leakage. Once that step is com- 
pleted, check out all wiring and the 
component placement. 

Now turn your attention to the 
DC Block. The DC block was hard- 
wired into a small metal box, as 

shown in Fig. 6. A good source of 

such enclosures are old video 
game switches or junked TV assem- 

blies. You can also use a small 

metal project box. Do not use a 

nonmetallic enclosures, as RF 

shielding is necessary here. Wire the 

circuit together using Fig. 1 and Fig. 

6 as a guide. The DC Block can be 
mounted in any convenient spot, 

as location is not critical. It would 
be best to choose a spot more 

than 2 feet from AC wiring to mini- 

mize the chance of noise pickup. 

Fig. 5. The completed preamp hoard, along with its antenna x'ire is housed in a length of 

plastic PVC pipe. The board is first mounted into a 3,4 -inch (ID) PVC coupling with stops 

using a pair of 31x - x I -inch flat washers and mounting hardware. See text for complete 

construction details. 

Checkout Procedure. After all 

wiring has been checked out and 
found to be OK, apply power to J1. 51 
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Fig. 6. The DC block, which serves as the preamp section's power supply, was hard -wired 
into a small die -cast metal enclosure. A good source of such enclosures are old video 
game switches or junked TV assemblies. You can also use a small metal project box. Do not use a nonmetallic enclosures, as RF shielding is necessary here. Wire the circuit 
together, using Fig. 1 and this illustration as a guide. 

For the checkout procedure, use a 
positive 13 -volt DC source with the 
negative lead connected to the 
preamp's ground plane. Set R5 to 
the default position as follows: 

If you live in a city, set R5 at mini- 
mum gain (fully CCW). Also use that 
setting for the less expensive solid 
state receivers that may be sus- 
ceptible to overload and spurious 
responses, as this antenna can 
deliver a lot of signal. Amplifier lin- 
earity will also be best at lower gain 
settings. 

If you live in the country far away 
from strong AM signals, set R5 about 
halfway to two thirds CW from 
minimum. 

Next, check for the following volt- 

CAUTION!!! 
Use care when connecting this or any 
other antenna to certain older tube -type 
SW receivers that may use a hot chas- 
sis (AC /DC types), as a shock hazard 
may exist with these receivers. The 
S38D used as one of our test sets is 
this type. Check your receiver docu- 
mentation to determine what it is. If in 
doubt, either consult a qualified techni- 
cian or do not use this receiver with this 
antenna. Do not install this or any 
antenna or associated lead -ins near, 
over or under any power lines; or where 
there is a possibility of accidental con- 
tact with power lines. Performance will 
suffer, and you could be electrocuted. 

Note that this antenna is for receiv- 
ing only. Active antennas such as this 
are not designed for transmitting. 
Attempting to transmit with this anten- 
na will destroy the preamplifier and 

52 may also damage the transmitter. 

ages using a DVM or VOM. Connect 
the negative lead to the negative 
lead of the power supply. Voltages 
are specified assuming a 13 -volt DC 
input. This can vary ± 20 %, so you 
may see some proportionate varia- 
tions in these readings: There should 
be 13 volts at the collector of Q2 
and the drain of Q1, if not check the 
connections to T1 and 02; 2.3 volts 
at the junction of R2 /R3, if not check 
the connections to those compo- 
nents; there should be 2.8 -4.2 volts 
at the source of Q1, if not check Ql, 
R2; then check that 2.3 volts 
appears at the junction of R2 /R3, if 
not check R2 and R3; and finally, 
check Q2 for 2.1 -3.5 volts at its emit- 
ter, if not check Q1, Q2, R5, C3. 

Next, check out the DC block as 
follows: Apply 12 -14 volts AC to PL1. 
You should measure 17 to 22 volts at 
J2 and zero at J3. Remove power 
and momentarily short C6 with a 
lead to ground. A spark should 
occur. Next connect an ohmmeter 
between J2 and the junction of 
C6 /C7. You should read 129 ohms ± 
10%. The reading from PLI to J3 
should be infinity. That completes 
the DC block checkout. Temporarily 
assemble the antenna without 
cementing any of the plastic parts 
together. The parts will fit snugly 
together without cement and hold 
well enough for temporary use. 

Connect the antenna assembly, 
DC block, and receiver as outlined 
in Fig. 7, and try out the antenna. 
For best results, your receiver should 
have a coaxial cable antenna 
connector. If the receiver has a 

whip or other built -in antenna, dis- 
connect it. If a ferrite loop antenna 
is used for AM and long -wave 
reception (as is often the case), you 
may have to disconnect the loop 
and substitute a suitable antenna 
coil(s) if you want the benefits of 
this antenna on those frequencies. 
If SW reception is your main interest, 
you can use the receivers' built -in 
AM antenna, but then the active 
antenna will not benefit AM recep- 
tion, only shortwave reception. 

Set receiver to AM broadcast. 
Tune in a signal. Note the S -meter 
reading (if your receiver has one). If 
not, tune in a weak signal. You 
should hear signals as well or better 
than you would using a 20 -foot 
length of wire on the floor. Next, 
place the antenna outside the 
building, or if this is difficult, you can 
place it in a window. If all is OK, a 
number of strong signals should be 
heard, and performance and 
reception of standard AM broad- 
casts should be similar to a good 

The printed circuit board is mounted into 
the PVC coupling by way of the board - 
mounted F connector, a couple of washers, 
and hardware. This holds the board rigid- 
ly in an upright position (as shown here), 
so that the unit's PVC tube housing can 
easily be slipped into position over it. 



PARTS LIST FOR THE 100- kHz -30 -MHz ACTIVE ANTENNA 

SEMICONDUCTORS 
Q1- MPF102 N- channel JFET 
Q2- MPS3866 NPN silicon transistor 
DI- 1N4007 1 -amp, 1000 -PIV, rectifier 

diode 

RESISTORS 
(All resistors are 114 -watt, 5% units, 

unless otherwise noted.) 
R I -10- megohm 
R2- 10,000 -ohm 
R3-- 47,000 -ohm 
R4 -1000 -ohm 
R5-100 -ohm potentiometer 
R6-22 -ohm 
R7 82 -ohm 
R8-47 -ohm 

CAPACITOR 
CI-43- pF, ceramic disc 
C2, C3 -1 -µF, 50 -WVDC, electrolyric 
C4-0.04711E, 50 -WVDC, Mylar 
C5, C6- 2200 -µF, 25 -WVDC, 

electrolytic 
C7-- 0.1 -µF, 50 -WVDC, Mylar 

ADDITIONAL PARTS 
AND MATERIALS 
NE 1- Small neon lamp (100 -volt 

breakdown, CM1 type) 
Tl- Ferrite toroid core 

(P/N 768T188 -3E2A) 

J1 J3 Chassis mount F connector with 
flange 

PL1 -2.1 or 2.5 mm connector. 
Printed -circuit materials, 3 X 32 trifilar 

wire, 12 -14 -volt AC, 100 mA wall 

transformer, metal enclosure, 16- to 

48 -inch length of 1/2 -inch PVC pipe, 3- 

to 41 -inch length of 3/4 -inch PVC pipe, 

3/4 -inch PVC couplings, 3/4- to 1/2 -inch 
PVC reducer bushing, 318 -X 1 -inch 
washer, 3/8 -24 Hex nuts, PVC cement, 
wire solder hardware, etc. 

Note: The following items are available 
from North Country Radio, PO Box 

53, Wykagyl Station, New Rochelle, 
NY 10804: A complete kit of parts 
(minus the wall transformer) for the 

100- kHz -30 -MHz Active Antenna for 
$19.50 plus $4.50 S/H. The plastic 
parts (pipe and fittings) are not includ- 
ed in the kit to reduce shipping costs. 
A suitable wall transformer is avail- 
able for USD $9.50 plus $1.00 S/H. 

NY residents add 8.25% sales tax. A 

catalog of kits for amateur radio pro- 
jects, ATV transmitters, downconvert- 
ers, receiver and video accessory kits, 
video and surveillance cameras and 
lenses is available for $2 (refundable 
with first order) plus SASE with $0.75 
postage and handling from the above 
address. 

ACTIVE U.....________ 
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CABLE 
UP TO 
500 FT 

s--d- 

AM OR 
SW 

RECEIVEF 

12 -14VAC 
WALL TRANSFORMER 

Fig. 7. Connecting the 100-kHz-30-MHz 
Active Antenna to your receiver is a simple 
task. As outlined here, you simply connect 
the antenna assembly to the DC block, and 
the DC block to your receiver. Coaxial 
cable runs of up to 500 feet can be placed 
between the antenna /preamp and the DC 
block or between the DC block and your 
receiver. Don't forget to plug a 12 to 14 

volt AC wall transformer into PLI -after 
all, the preamp really could use the power. 

AM auto radio. If not, check all 

wiring and the cables, and con- 
nections to T1. If reception is noisy 
try another location as indoor loca- 
tions are usually noisy. Next, try the 
antenna on shortwave signals. 

Adjust R5 for best performance. 
Use R5's default setting at first, and 
if the setting seems OK or doesn't 
seem to matter, then it is best to 
keep it. You may want to experi- 
ment with R5's setting for various 
reception conditions for a time 
before deciding. Use as low a gain 
setting as possible, and if any cross 

modulation or intermodulation is 

noted, adjust R5 to reduce gain. 

Final Assembly. When you are sat- 
isfied that all is well, you can perma- 
nently assemble the antenna, using 
PVC plastic cement at all joints. If 

you've not yet decided on a setting 
for R5, or if you want to change it 

some time, you can drill an access 
hole in the 3/4-inch PVC pipe to 
allow a small screwdriver blade or 

alignment tool to get at it. A 1/8 or 

3/16-inch hole will do. Be sure to seal 
it with silicone rubber or electricians 
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(NEAREST 5% TOLERANCE) 

Fig. 8. If you are one of the many SWLers 
who own more than one receiver, perhaps 
a signal splitter may be of use to you. The 

signal splitter can be built using a few 
jacks, a metal case, and a few resistors. 

putty before outdoor use as water 
could leak in and destroy the PC 

board. Such sealants are easily 
removed and replaced. The anten- 
na can be mounted almost any- 
where, but a location in the clear, 
well away from AC and telephone 
lines and buildings (30 to 50 feet, or 

more) is always the best. The small 

inconspicuous size of the antenna 
helps greatly in that regard. 

You can also mount the anten- 
na on a post, fence, railing, vent 
pipe, on the terrace, etc. You can 
use another length of 3/4-inch PVC 

pipe as a mounting support, inside 
of which the coax can be run. The 

antenna will fit snugly on the 3/4 
inch PVC pipe, and no cementing 
is necessary. You can use a small 
self- tapping sheet metal screw to 
secure the antenna, if desired, but it 
is unnecessary in most cases. For 

ground mounting, the coax can be 
fed through a drilled hole in the 
support and buried underground 
for a completely hidden installa- 
tion. Make sure J1 and coax con- 
nectors are at least 6 inches above 
ground -12 inches would be better 
to allow for snow and ice. If you are 
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DTMF 
FREQUENCY COUNTER 

' 

Put that old inoperative tone telephone back in service 

with the aid of this easy -to -build frequency detection circuit. 

If you'd like to add an extension 
to your home phone network, 
but don't want to pay a premi- 

um price for a spare phone, then 
maybe you should attend a Ham - 
fest or Computerfest. You'll be 
amazed at the telephone equip- 
ment that can be found there at 
rock- bottom prices. Most of the time 
the phones have been cleaned 
up and checked out to make sure 
they're 100% operational. All you 
need to do is take them home, plug 
them in, and you're in business. 
Unfortunately, you'll also find a few 
really cheap ones that have minor 
malfunctiions. For example, you 
might find a telephone that has 
audio and produces tones but 
won't access the local telephone 
office. Or maybe the phone won't 
produce any tones at all. 

A Little Background. In a fully func- 
tional tone phone, pressing a num- 
bered button on its key pad acti- 

54 votes a pair of oscillators in the 
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phone that produce two special 
audio tones; one for the row and 
the other for the column. If the fre- 
quency of one or both of the tones 
is not "within tolerance," then the 
local telephone switching center 
will not recognize the tones and will 
either connect you to the wrong 
number or simply ignore your signal 
altogether. If you simultaneously 
push two buttons in the sane row 
on most tone phones, you will get 
a single frequency tone: the row's 
oscillator frequency. If you push two 
buttons in the same column of the 
pad, you will get that column's oscil- 
lator frequency. That gives you an 
easy way to separate the row from 
the column tones, thereby allow- 
ing you to independently measure 
each of the pad's audio frequen- 
cies. And that's where the DTMF 
Frequency Counter described in this 
article comes into play 

n addition to the DTMF Freq- 
uency Counter, you'll need a regu- 
lated 5 -volt power supply. If you 
already have one, you can build 
the DTMF Frequency Counter for 
about $1 6.00, even if you have to 
buy every part new! For those of 
you who don't have a power sup- 
ply, well present a simple regulated 
power supply that you can incor- 
porate into your unit for a just few 
dollars more. 

the DTMF Frequency Counter 
uses a quartz crystal taken from a 
dig tal watch for its frequency stan- 
dard. You probably have seen 
brand-new digital watches for chil- 
dren, selling for less than a buck at 
large drug or discount stores. Better 
yet, you may have a cast -off digital 
watch in a junk drawer. When you 
open the back of the watch, (this 
mad take some doing) you'll find a 
smell tubular can with two tiny wires 
sticl.ing out of one end. That's the 
fimebase crystal, which is designed 
to oscillate at 32,768 Hz. 
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Fig. 1. The DTMF Frequency Counter is built around six integrated circuits (1C1, a 555 

oscillator /timer; 1C2, a 7400 quad 2 -input NANO gate; IC3, 4553B 3 -digit BCD counter; 

1C4, a 7447 BCD -to -7- segment decoder /driver; 105, a 4060 14 -stage ripple binary 

counter /divider; IC6, a 74LS393 dual 4 -bit binary counter), four FND507 common - 

anode, seven- segment displays (DISP1 D1SP4), and a handful of support components. 

Circuit Description. A schematic 
diagram of the DTMF Frequency 
Counter is shown in Fig. 1. The circuit 
is built around six integrated circuits 
(IC1, a 555 oscillator /timer; IC2, a 
7400 quad 2 -input NAND gate; IC3, 

4553B 3 -digit BCD counter; IC4, a 
7447 BCD -to -7- segment decoder/ 
driver; IC5, a 4060 14 -stage ripple 
binary counter /divider; IC6, a 
74LS393 dual 4 -bit binary counter) 
four FND507 common -anode, seven - 

segment displays (DISP1- DISP4), and 
a handful of support components. 

In the DTMF Frequency Counter, 
IC5's built -in oscillator (which re- 
quires only a crystal, plus a few resis- 

tors and capacitors) is set to oper- 
ate at 32, 678 Hz. The oscillator fire - 

quency is internally divided by its 

built -in counter circuitry. The output 
of IC5 at pin 1 is fed to the clock 
input of IC6-a (half of the 74LS393 

dual 4 -bit binary counter) at pin 13. 

The output of IC6-a at pin 8 divides 
along two paths. In the first path, the 
output signal is fed to IC2 -a at pin 12 

and used to trigger (gate) the NAND 

gate. In the other path, the signal is 

applied to C5 (a 0.005 -pf capaci- 
tor), transforming the leading edge 

of the squarewave output to a very 
fast, positive -going spike. The spike is 

applied to the reset terminals of IC3 

and IC6-b, causing them to reset just 
before the count begins. IC6-b- 
which functions as both a "count = 

1000" latch and an over -range 
detector (counting "overflow puls- 

es)-is used to illuminate the thou- 
sands display (DISP4). 

On the first overflow pulse (count 
= 1000), pin 3 of IC6-b goes high, 

PL1 

117VAC 

T1 

10 

2 -b 
7400 

DISP 

causing four segments (a, d, e, and 
f) of DISP4 to go dark. Pin 5 of IC6-b 

is at ground potential, causing seg- 

ments a and b to light, in turn caus- 
ing DISP4 to display a "1." On the 
second overflow pulse (count = 

2000), pin 3 returns to its low state. At 
the same time, pin 4 goes high, 

feeding that high through D1 (a 

1N4148 diode) to the input of U3 at 
pin 12, clamping the input high, and, 
thereby, stopping the count. At this 

C8 
470 

8VDC 

REG 
5VDC 

Fig. 2 Here is a simple power- supply circuit -consisting of a 12- volt,] .2 amp center - 

tapped, step -down transformer (T1), a pair of diodes (D3 and D4) configured for full - 

wave rectification, a 5 -volt, 1 -amp, voltage regulator (1C7) and a few additional compo- 

nents-that can be used to power the DTMF Frequency Counter. 55 



point, all of the display digits have 
returned to zero. When the counter 
has visibly gone through its count 
and all the digits return to zero, you'll 
know for certain that the count has 
gone overrange. 

The counter actually will count 
well above the audio range, but 
would only display the last three 
digits. The circuit was simplified to 
count only to 1999 Hz, which covers 
all the frequencies used by tone 
phones. The last three sections of 

itor connected between pin 3 and 
pin 4 of IC3. The overflow output of 
IC3 at pin 14 is tied the clock input of 
I06-b. The BCD output of IC3 is fed 
to the corresponding inputs of IC4 
(the 7447), which coverts the BCD 
output of IC3 into seven -segment 
code. That code is used to illuminate 
the appropriate segments of DISP1 
through DISP3. 

Figure 2 shows a simple power 
supply circuit that can be used to 
power the DTMF Frequency Count- 

Construction. The author's prototype 
was built in two sections -one 
section containing the four display 
modules (DISP1- DISP4) and the 
other containing the remainder of 
the circuitry (the counter section). 
The counter was assembled on a 
RadioShack catalog # 276 -154A 
card -edge protoboard, which has 
copper traces and solder pads for 
the ICs. When assembling your unit, 
be sure to use sockets for all of the 
ICs. Start by attaching sockets for 
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Fig. 3. The four 7- segment modules of the display board mounted in a pair of 24 -pin IC 
sockets positioned end -to -end, are shown here. Note the locations of the four unused pins 
on each 24 -pin socket when wiring the sockets. 

the 74000 IC are used to handle 
the current consumed by the com- 
mon -anode LED displays. 

The low- voltage output of the 
telephone is applied to ICI, which is 

used to amplify the signal to the full 
TTL voltage level. The output of the 
555 is fed to one input of NAND gate 
IC2 -d at pin 13. The other leg of IC 1- 
d is tied to the output of IC6 -a, 
which is used as a gating signal for 
IC2 -d. When the gate is high, the 
output of IC1 is allowed to pass 
through IC2 -d to the input of IC3 
(the heart of the counter circuit) at 
pin 12. The 4553 has built in multiplex 
capabilities, whose frequency is 

56 determined by C2, a .005 -11F capac- 

er. The circuit uses a 12 -volt center - 
tapped, 1.2 amp step -down trans- 
former, whose output, after fullwave 
rectification by D3 and D4, is about 
8 volts. 

The 8 -volt output divides along 
two paths. In the first path, the recti- 
fied output of the transformer pro- 
vides an 8 -volt source that is filtered 
by C7 and C8 (a pair of 470 -.tF, 25- 
WVDC, electrolytic capacitors). The 
8 -volt output is provided because 
some tone phones may require a lit- 
tle more than 5 volts DC to operate. 
In the other path, the transformer 
output is clamped at 5 volts by the 
action of IC7 (a 7805, 5 -volt, 1 -amp, 
voltage regulator). 

the ICs to the board. Install the sup- 
port components as needed, while 
using point -to -point wiring to make 
all of the interconnections between 
the ICs and the support compo- 
nents. Carefully check wiring. 

When wiring up the counter 
board be sure to keep the input 
leads to the LM555 IC short and 
away from wires carrying 60 cycle 
AC, otherwise you could pick up 60 
Hz hum. Be sure the 8 -volt DC to R1, 
at the LM555 input, is well filtered for 
the same reason. Remember that 
the crystal in the author's prototype 
unit was salvaged from a discarded 
watch. The crystal (XTAL1) was very 
carefully unsoldered, and the crystal 
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Fig. 4. The DTMF Frequency Counter is 

amazingly easy to use. Once properly con- 

nected to the telephone to be tested, apply 

power to the circuit, and press any two row 

or column keys on the telephone keypad. 

The readout should display, depending on 

which keys were pressed, a value consistent 
with the frequencies shown here. 

can's leads were soldered to two 
pins of a cut -down 14 -pin header, 
making it much easier to handle. 
Some glue was then dabbed onto 
the assembly to hold the crystal in 

place; the assembly was then set 

aside to dry, while the rest of the 
counter circuit was assembled onto 
the board. Resistor R9, 20- megohms, 
is actually two series -connected 10- 

COUNTER 
ROARD 

megohm I/4-watt 5% resistors. When 
you finish wiring the board, check 
your work for faults; i.e., cold solder 

joints, misoriented components, mis- 

connected components, etc. Once 
the counter board is complete and 
verified to be properly wired, put it 

to the side and start on the display 
board. 

Like the counter section, the dis- 

play portion of the circuit was 
assemble on a Radio -Shack (cata- 
log # 276 -150) protoboard. Begin by 
attaching two 24 -pin IC sockets on 
the board end -to -end, as shown in 

Fig. 3. Note that there will be four 
unused pins on each 24 -pin socket, 
so be careful when wiring these 
sockets. When completed, the four 
FND -507 display modules are 
plugged into the two 24 -pin IC 

sockets, side -by -side. Please note 
that the IC socket pins for DISP4 

( "Count = 1000 "), will be wired dif- 
ferently so leave its wiring for last. 

Modules DISP1 -DISP3 are multi- 

plexed. That means that all of the 
like segments are connected 
together (e.g., segment "a" of DISP1 

connects to segment "a" of DISP2 

and DISP3), and are connected to 
the card -edge labeled "a." The 

same is true of all the "b," "c," "d," "e" 

POWER 
SUPPLY 
BOARD 

DISPLAY 
BOARD 

All three of the boards that make up the DTMF Frequency Counter were mounted in a 

metal enclosure. Located in the bottom of the enclosure is the power supply board; the 

display was mounted to the front panel; and the counter board was placed above the 

power supply, using a card -edge connector mounted to the rear panel of the enclosure. 

PARTS FOR THE 
DTMF FREQUENCY 

COUNTER 

SEMICONDUCTORS 
IC1 -555 oscillator /timer, integrated 

circuit 
IC2 -7400 quad 2 -input NAND gate, 

integrated circuit 
IC3- -4553B 3 -digit BCD counter, 

integrated circuit 
IC4 -7447 BCD -to-7- segment 

decoder /driver, integrated circuit 
IC5 -4060 14 -stage counter with 

oscillator, integrated circuit 
IC6- 74LS393 dual binary counter, 

integrated circuit 
D1, D2- 1N4148 general -purpose, 

small- signal diodes 
DISPI -DISP4- FND507 seven -seg- 

ment, common -anode LED display 

RESISTORS 
(All resistors are 'i4 -watt, 5% fixed units 

unless otherwise noted.) 
R1-150-ohm 
R2- 100,000 -ohm 
R3, R4, R10 --4700 -ohm 
R5 R7, R11-47 -ohm 
R8- 33,000 -ohm 
R9- 20- megohm (see text) 

CAPACITORS 
CI- 0.01 -µF ceramic disc 
C2, C5- 0.005 -0, ceramic disc 
C3- 82 -pF, silver mica 
C4 -22 -pF silver mica 
C6 470 -µF, 25 -WVDC, electrolytic 

ADDITIONAL PARTS 
AND MATERIALS 
SO1- 4- conductor modular telephone 

jack 
XTALI -327 -Hz quartz watch timing 

crystal 
Protoboards, IC sockets, switch, 14-con- 

ductor ribbon cable, 14 -pin header, 
wire, solder, hardware, etc. 

"f" and "g" segments. The three pos- 

itive ( +) common anode leads of 
the modules are brought out sepa- 
rately as DISP1, DISP2, and DISP3. 

Remember that DISP4 is not multi- 

plexed along with the other three 
display modules. When you get to 
the socket pins for DISP4, wire the 
pins for segments "b" and "c" 
together, and label that line IC6 pin 
5. Then wire the socket pins for DISP4 

segments "a ", "d," "e" and "f" 
together and label this line IC6 pin 3. 

Bring the common -anode line out 
separately, and label it DISP4. These 

lines are soldered to the edge con - 
(Continued on page 77) 57 



SCANNER SCENE 
Of Scanners and Things 

The company Relm Communica- 
tions has made a fine reputation 

for itself in the FM two -way radio field, 
producing VHF and UHF portables, 
mobiles, bases, repeaters, antennas, 
and more, including standard and 
trunked systems. Now they have 
entered the scanner market with two 
programmable handheld units, the 
RELM models HS -100 and the HS -200. 
To be more accurate, we should say 
that the company has re- entered the 
scanner market. You might not know 
that RELM was formerly known as 
Regency Electronics, which had been a 
leading manufacturer of quality scan- 
ners prior to the mid- 1980s. 

The HS -100 scanner has 100 mem- 
ory channels set up in ten banks. It 

covers a dozen two -way action bands 
from 30 to 512 MHz, including the VHF 
aeronautical band. The more formida- 
ble HS -200 covers 13 bands, set up in 
ten banks, including 800 MHz. 
Advanced features in the HS -200 
include PLJCTCSS and DPL/DCS pro- 
gramming capabilities. 

Both scanners provide fast scan, 
selective bank scan, weather band 
scan, priority scan (with hierarchy), 
direct channel access, search, search 
hold, channel lockouts, birdie lockouts, 
and LCD display. Both units come 
standard with AC adapter, ear piece, 
carrying strap, and a metal belt clip. 
They are powered by four "AA" pen- 
light batteries, easily accessible on the 
side of the unit. 

RELM scanners are sold through 
the company's dealer network. RELM 
Communications is located at 7505 

rnTechnology Drive, West Melbourne, 
T FL 32904. Tel: 407 -984 -1414. 

á Battery Hints 
If you use standard alkaline batteries 

to power your handheld, you find that 

á 
eventually they run out of steam. The 

w natural inclination is to throw out the 
dead batteries and replace them with a 

óset of fresh ones. My advice is not to 
a ditch those dud batteries. Just because 

they don't have enough moxie left to 
58 power a scanner doesn't mean that 

they're drained out. You might be sur- 
prised to find that such apparently dead 
batteries will still provide enough zip to 
operate small, low- current devices like 
remote controls for months. 

The former Regency Electronics, now 
known as RELM Communications, has re- 
entered the scanner market with two hand - 
helds, including the HS -200, pictured here. 

Another hint -be wary of the accu- 
racy of those self -test meters provided 
on several brands of batteries. They 
seem all too quick to pronounce bat- 
teries in poor shape when, in fact, the 
batteries are a long -way from quitting. 
Manufacturers probably don't mind if 
customers replace batteries a bit soon- 
er than necessary! 

Mad Scientists on the Air? 
Several exciting things that can be 
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monitored on scanners are given little 
publicity. For instance, you seldom get 
information about stations that the 
FCC licenses in the Experimental 
Radio Service. For some unknown 
reason, the subject never comes up. 
Yet those off -beat stations often repre- 
sent new and unusual uses for radio. 
The majority of experimental stations 
operate on microwave frequencies, 
but here's a sampling of some recent- 
ly licensed ones operating in the scan- 
ner bands. 
Kyler Abarnathy of Hawaii tracks 
endangered seals via the ARGOS 
satellite system. He is licensed as 
WA2XEE on 401.65 MHz. 
Alenco Communications, Inc. in 
Texas, as WA2XEK, tests the feasibili- 
ty of a "BETRS wireless local loop" on 
454.70, 454.975, 459.70, and 459.975 
MHz. 
California State University is licensed 
as WA2XDI on 401.7025 MHz to collect 
weather information from the GEOS 
satellite system. The state of Alaska 
does the same, as WA2XFE, on 
401.7355 Mhz. 
Digital Radio Technology Inc. oper- 
ates as WA2XDO, on 112.45, 136.125, 
136.15, 136.75, 136.775, and 136.80 
MHz. This signal is broadcast through- 
out the United States to develop 
datalink radio equipment for both air- 
craft control and differential GPS navi- 
gational landing systems. 
Harris Corporation, in Florida, oper- 
ates as KB2XEM to test and demon- 
strate mobile data, automatic vehicle 
location, computer -aided dispatch, 
and digital voice on 811.00- 816.00 
and 856.00- 861.00 MHz. The same 
company also operates on 136.00, 
136.40, and 136.425 MHz to test a 
VHF digital link. 
Oregon Emergency Management 
uses the callsign WA2XFO on 406.025 
MHz to test and develop personal loca- 
tor beacons. 
Radian International, based in Texas, 
operates a wind profiler radar on 
915.00 MHz as WA2XEA. This is for 
air -pollution studies in Houston. 

(Continued on page 74) 



A Couple of Neat Things 
For Hams 

ingle Bells! Jingle Bells! No, I 

haven't gone whacky, and I'm 

sweating as much as you are this sum- 

mer. But if you plan your Christmas list 

this early in the year (as I do), then you 

might want to consider a lot of neat 

products that are on the market for 

hams. In this month's column, we will 

look at several items that you might 

find interesting. 

Good Antenna Book 
I believe that all hams (especially 

those who like technical stuff) should 

have a relatively recent copy of The 

ARRL Handbook (see December 1996 

review in this column). This book is 

known as the "bible" in ham radio cir- 

cles, so buy a new edition from time to 

time. As a guy who writes a lot about 

antennas and has built more than a 

few over the years, I buy just about 
everything that comes out in that field, 

and The ARRL Antenna Book is a nec- 

essary addition to your bookshelf. 
The 17th edition of The ARRL 

Antenna Book comes with an antenna 

software disk that runs on IBM- compat- 

ible computers. If you haven't seen this 

book, it is a winner! For ordering infor- 

mation, contact ARRL (225 Main 

Street, Newington, CT, 06111 -1494; Tel. 

(860) 594 -0250; Fax: (860) 594 -0259; 

Order No. 4734; ISBN 0- 87259473 -4, 

$30; e-mail: pubsales @arrl.org), or see 

a local ham dealer. Most technical book 

dealers carry these books even though 

they are intended for amateurs...and 
that a lot of pros use them too. 

Das Loudenboomer 
It seems that there is a never -end- 

ing series of "loudenboomers" on the 

ham market. A recent news release 

from Ameritron (owned by the popular 
MFJ Enterprises, Inc.), announced 
their model AL -800H Linear Amplifier 
for the high frequency (HF) ham bands 

(see Figure 1). The output power is 

rated at what Ameritron calls "1.500 

watts plus." The list price is $2,295, 

which, given the price of everyt'iing 

else these days, isn't too terribly bad 

for a major hobby item (photography 
fans would scoff at that price...and you 

know what I mean if you've ever priced 

lenses and accessories for cameras 

that take 120 or 220 -size film). There 
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tubes are pricey!), automatic load con- 

trol (ALC), and ball bearing vernier re- 

duction drives for tuning and loading. 

The tuned input circuit uses adjustable 

slug tuned coils, which is common prac- 

tice on HF linear amplifiers. The output 

Fig. 1. The Ameritron AL -800 Linear Amplifier has a rated output of 1250 -watts PEP. Its 

big brother, the AL -800H, uses two Eimac 3CX800A7 tubes to smash through the iono- 

sphere with over 1500- watts. 

are actually two models of the AL -800 

amplifier. The straight AL -800, which 

lists at $1595, uses a single Eimac 

3CX800A7 power amplifier tube, and 

runs up to 1,250 watts peak envelope 

power (PEP). The addition of the "H" 

suffix, to make the model number AL- 

800H, means that the amplifier uses a 

pair of Eimac 3CX800A7 power ampli- 

fier tubes, with final output power 

exceeding 1,500- watts. 
The AL -800 and AL -800H are de- 

signed for legal operation over the 

range of 160 to 15 meters, and can be 

user modified by licensed ham opera- 

tors to operate on the 12 -meter and 10- 

meter bands. It is likely that some 

enterprising CBer will figure out how to 

make the antenna tune the 11 -meter 

band, but as we all know, that's strictly 

illegal! 
Both the AL -800 and AL -800H linear 

amplifiers feature a tuned input circuit, 

output network, tube protection (those 

Eimac 3CX800A7 power amplifier 

network is a Pi /Pii -L design, which is 

supposed to provide smoother tuning 

and a wide impedance matching range. 

A heavy duty power supply (particularly 

important in power amplifiers) is fea- 

tured along with a Step -Start Inrush 

ProtectionTM design which limits initial 

inrush current (means longer life for 

those expensive bottles). 
The AL -800 and the AL -800H also 

have a grid circuit that limits grid cur- 

rent and thereby protects the tubes. 

Again, as ads in this and other ham 

magazines demonstrate, the Eimac 

3CX800A7 power amplifier tubes are a 

major contributor to the price tag of lin- 

ear amplifiers, so any protection is well 

warranted (grid current violations are a 

major murderer of RF power tubes...I 

whacked my share of a 6146B, 807, 

1625, 813 and an occasional 4 -400A 

in my misspent youth -when I didn't 

understand grid current and overdrive!). 

The illuminated front -panel meters 

use the popular cross -needle design. 59 



Fig. 2. The MF1-264 dummy load is a nec - 
essary addition to your ham station. 

These meters read peak forward 
power, reflected power, voltage stand- 
ing wave ratio (VSWR), high voltage, 
grid current and DC plate current. The 
power supply of these linear amplifiers 
can be set for operation over a line 
voltage of 90 to 140 -volt AC, or 200 to 
250 -volt AC; 14 settings of the AC pri- 
mary voltage are possible. My own 
prejudice, by the way, calls for opera- 
tion of kilowatt- and -up RF power 
amplifiers from the 220 -volt AC line. It 
requires a special outlet, of the sort 
that electric clothes dryers use, but not 
necessarily as many amperes. My lin- 
ear amplifier is connected to a 220 - 
volt AC, 20- ampere line that is dedi- 
cated to the amplifier only. 

For information, contact Ameritron 
(116 Willow Road, Starkville, MS, 
39759; Tel. (800) 647 -1800 for catalog 
or (601) 323 -8211; Fax: (601) 323- 
6551; Web: http. / /www.ameritron.com). 

Dummy Load 
The dummy load is a noninductive 

resistor used to simulate an antenna 
when adjusting a transmitter. It is the 
mannerly thing to do when adjusting 
transmitters, linear amplifiers (especial- 
ly), or antenna tuning units. These 
devices consist of a noninductive, 50- 
ohm resistor inside a shielded enclo- 
sure. Some of them are installed in an 
oil bath while others are air cooled. 
Pictured in Fig. 2 is the MFJ -264 
UHFNHF /HF Dry Dummy Load which 
can handle 100 watts for ten minutes or 
up to 1500 watts for ten seconds. Price 
is a reasonable $59.95; contact MFJ 
Enterprises (P.O. Box 494, Mississippi 
State, MS, 39762; Tel. (800) 647 -1800 
for catalog or (601) 323 -5869; Fax: 
(601) 323 -6551; Web: http: / /www. mfj 
enterprises.com). Some models, like 
the Drake 2,000 -watt unit that I have, 
are designed with a cut -out on one end 
to accommodate a small 3.5 inch blow - 

60 er fan, which keeps the load resistor 

cool at extended high power and high 
duty cycles (that is -the ratio of on -time 
to off- time). 

Fig. 3. Here's the MF,1 -346 digital fre- 
quency counter: This compact frequency 
counter is only a little larger than a pack 
of cigarettes -and a lot more useful! 

The dummy load offers benefits over 
regular antennas for the serious tester. 
First, it is a nearly constant impedance 
over the entire HF frequency range, 
and that is a tremendous advantage. 
Sometimes, when you are adjusting an 
antenna tuning unit or transmitter, you 
don't know whether an anomaly is in 
the unit or in the antenna, especially 
those which are frequency dependent. 
Second, it does not present any appre- 
ciable reactance. Impedance is actually 
a combination of resistance, capacitive 
reactance and inductive reactance. 
When an antenna's impedance is quot- 
ed, it is usually the resistive part that is 
meant. This is the situation at reso- 
nance (reactances are zero). Off reso- 
nance, however, the impedance begins 
to see a reactive component. Third, and 
perhaps most important, the dummy 
load provides the ability to conduct tests 
off the air where you won't cause televi- 
sion interference (TVI) or broadcast 
interference (BCI), or interference to 
other users of the test frequency that 
you select. Besides, it is illegal and just 
plain rude to radiate when you don't 
have to! 

One "tune -up" use for dummy loads 
is to adjust antenna tuners. You can 
connect the dummy load to the antenna 
output of the tuner, and then adjust the 

controls for best VSWR at a number of 
frequencies. By recording the knob set- 
tings, you can "rough in" the antenna 
tuner when repositioning. 

Digital Frequency Counter 
At one time, a digital frequency 

counter (DFC) was terribly expensive. 
Even "cheap" models cost about the 
same as new cars of that era. They 
were heavy to carry and were power 
hogs. I can remember lugging one of 
those things up four flights of stairs to 
a rooftop penthouse where a bunch of 
commercial radio transmitters were 
located...l've come to appreciate the 
modern types. 

Those early DFCs were really open 
only to professionals and that top elite 
of rich hams. The rest of us used a 
receiver and crystal calibrator to mea- 
sure frequency, more or less. Today, the 
situation is different. While the best 
DFCs are still costly, there are a num- 
ber of ham -grade instruments on the 
market. The MFJ -346 DFC, shown in 
Fig. 3, features frequency measure- 
ment to 600 MHz with 10 -digit LCD pre- 
cision -and for only $189.95. A number 
of very similar models that are also very 
reasonably priced are available from 
about a half dozen sources, and they 
allow you to measure frequency accu- 
rately enough for most ham uses. 
These battery- powered devices make 
the use of the DFC a game for all. 

A Personal Note 
Every month at the end of my col- 

umn, I provide my e -mail and snail -mail 
addresses in the hope that readers will 
contact me. A number of readers take 
advantage of this and either write or e- 
mail questions, criticisms, requests for 
information and so forth. 

Not long ago I got a letter from a 
reader who asked where he could get 
parts for his old Vibroplex "bug" (a semi- 
automatic telegraph key for you "young - 
un's"). I recognized his name from my 
ham activities in northern Virginia about 
35 years ago, so I called him on the 
telephone. He was surprised, but it was 
obvious that he didn't remember me. I 

asked him "Do you still have that 
Hammarlund HQ- 180 ?" He was now 
really surprised -how does a guy at 
Popular Electronics know about a 
receiver he had when he was a kid? 

I can be reached by snail mail at P.O. 
Box 1099, Falls Church, VA, 22041, or 
by e -mail at carrjjr@a aol.com. 



ANTIQUE RAdio 
This `n That 

Let's start off with an interesting let - 

ter from David Booth. Usually, let- 

ters appearing in this column are 

shortened or paraphrased in order to 

conserve room. However, Dave's letter 

is so packed with lore on early Westing- 

house /RCA production that I've decid- 

ed to run it in its entirety. 

Which Was the Senior Aeriola? 
"I was recently rereading the 

October, 1989, issue of Popular Elec- 

tronics (I save all my back issues), and 

noted that you responded to a Mr. Ray 

Shetrone concerning an Aeriola (or 

Radiola) Senior, which was missing the 

inside card from the lid. My grandfather, 

James D. Booth, who died in 1970, 

worked for Westinghouse from 1919 to 

1962. He *said in his 1962 retirement 

speech [quoted below] that the Aeriola 

Senior was produced in the L -80 sec- 

tion of Springfield Works. 
'Later in 1921 we moved into larger 

quarters known as L -80. There we built 

RC receivers and that little marvel of 

the age -the Type LV Vocarola. I'll 
have to skip lightly over the Aeriola 

Senior Type RF, which was actually 
produced a little before the Aeriola 
Junior Type RE .... The Aeriola [my 

italics] Type RS was really a very good 

receiver when used with headphones. 
Davenport, Iowa, came in loud and 

strong .... 

'In 1922, radio suddenly became 

big business, and cost reduction hit 

the fan. Cabinets were the most costly 

item, so we built samples of the 

Aeriola Junior in tomato cans. RCA 

wouldn't go along with this, but we 

cost -reduced the Type RS cabinet 
from about $7 to less than $1. It then 

became the Radiola Ill, and we built 

thousands of them. In fact, we proba- 

bly sold more of them than any other 

type.' 
"I used to wonder why my grandfa- 

ther called the RF the Aeriola Senior, 

when most of the texts I had seen 

called the RS a Senior. Following my 

grandmother's death in 1995, my father 

and I cleaned out the house, and found 

a large quantity of papers from 

SMALL CAPACITOR 
(SEE TEXT) 
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Fig. I. A small capacitor-, conne ïted as 

shown to the antenna segment of he Star 

Roamer's bandswitch, makes an outside 

antenna work on the broadcast hand. The 

drawing of the bandswitch is a copy from 
the original manual. 

Aerola Sr (RF) from Radio Manufacturers 
of the 1920's. 

Westinghouse that my grandfather had 

saved. Among them was a notebook 

containing outer shipping labels and 

inner instruction cards for all Westing- 

house home use radio production for 

1921 and 1922. They are pasted onto 

Westinghouse watermarked paper, and 

many labels are stamped with a circular 

time and date received stamp. The 

dates range from mid -March 1921 to 

August of 1922. 
"All of the labels and instruction 

sheets for Aeriola Seniors show that 

MARC ELLIS 

they are designed as Type RF. They are 

all shown as one -tube receivers. Alan 

Douglas, in Radio Manufacturers of the 

1920's, Volume 3, shows an Aeriola 

Senior (RF) on pages 6 and 11. Both of 

them have one tube. But beneath the 

photograph of the Aeriola Senior Type 

RF, on page 11, is a single -tube unit that 

contains an RCA Radiola Senior label. 

Also on page 11, he shows a Radiola 

Senior (Type RS), which is a two -tube 

unit. 
"These photographs, combined with 

my grandfather's papers and retirement 

speech, seem to suggest that the Type 

RF was originally called an Aeriola 

Senior, later called a Radiola Senior, 

and later improved to a Type RS, but 

still called a Radiola Senior. My remain- 

ing question is why my grandfather 

called the RS an Aeriola Senior. 

Because he typed his speech, and did 

not save the draft copies, I do not know 

whether this was intentional or not. In 

any case, I have never seen the RS 

called an Aeriola by anyone else. 

"I have two of the Type RS Seniors, 

which were my grandfather's. Neither of 

them has any label, and there are no 

signs of labels ever having been 

installed. I assume he purchased them 

through Westinghouse's surplus- sales- 

to- employees policy. 
"I would be very interested in hear- 

ing from anyone who can shed light on 

the Aeriola/Radiola question. If I find 

more information on this arcane mat- 

ter, I will follow with another letter." 

David E. Booth 
318 Fairfield Avenue 
Westminster, MD 21157 -5913. 

Latest Lindsay Reprints 
Lindsay Publications, long a source 

of reprints of early technical books, 
has scored again with the release of 

1928 Radio Trouble Shooting, by Enno 

R. Haan, E.E., Associate Editor of 

Popular Mechanix magazine. In the 

preface, the author grandly claims that 

this book was the first -ever volume 

devoted, in its entirety, to the mainte- 

nance and repair of broadcast radio 

receivers. He goes on to say that while 



simple enough for "the veriest ama- 
teur," the volume is complete and 
exhaustive enough to be useful to the 
radio serviceman. 

Appearing just prior to the age of AC 
(or "socket power ") radio receivers, 
1928 Radio Trouble Shooting contains 
information only on battery sets (and on 
plug -in battery eliminators). But while 
repair data on early AC sets is fairly 
common, detailed repair information on 
battery sets is harder to come by. And 
there is more of the latter between the 
covers of this excellent book than I 

have ever seen in one place before. 
The book is organized in a logical 

and intelligent manner. Its eight chap- 
ters deal, in order, with tools and in- 
struments, propagation conditions, 
antenna troubles, batteries and charg- 
ers, battery eliminators, tube troubles 
and remedies, "internal disorders" in 
radio receivers, and reproducer trou- 
bles and maintenance. The book is 
also extremely well illustrated, con- 
taining 257 numbered figures and 
charts -many of them charming line 
drawings. 

Thanks very much, Lindsay, for 
making this valuable compendium of 
battery-set lore available once again! 
The soft -cover book has 317 pages. It 
costs $12.95, plus $1 shipping and 
handling (book rate mail); UPS ship- 
ping is available for an extra cost. 
Illinois residents add 1/4% sales tax. 
Write to Lindsay Publications, P.O. 
Box 538, Bradley, IL 60915. 

In the "Spring Supplement 1997" 
catalog included with the review copy of 
1928 Radio Trouble Shooting, Lindsay 
also marked a two -page spread 
announcing another new reprint: the 
1912 edition of Maver's American Tele- 
graphy and Encyclopedia of the Tele- 
graph. The 700 -page classic reference 
contains 34 chapters, including 544 
illustrations, detailing the state of the art 
of that technology as it was in the early 
years of the century. It looks like a very 
important book for those who are inter- 
ested in the history of telegraphy. The 
hard -cover book has over 700 pages. It 

costs $34.95 plus shipping and han- 
dling, and tax as mentioned above. 

Tube Lore Supplement 
I just received a note from Lud 

Sibley, author of Tube Lore, which was 
reviewed in the February 1997 column. 
Thanks to a great deal of interaction 

62 with readers of the new book, not to 
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mention his ongoing research, Lud has 
acquired enough additional material to 
publish an eight -page supplement. The 
supplement is included with all books 
shipped since mid - February. 

Those who received their books ear- 
lier can get a copy in one of two ways: 
(1) Send a business -size, self -ad- 
dressed, stamped envelope to Lud 
Sibley at 44 East Main Street, Fleming- 
ton, NJ 08822 -1224; or 
(2) Download the file from the New 
Jersey Antique Radio Club Home Page 
(http: / /globalent.net/oldradio, but cur- 
rently being changed to http. / /www.eht. 
com/oldradio.) 

Lud anticipates that additional sup- 
plements will be released from time to 
time as new discoveries continue to 
surface. 

Star Roamer Echoes 
Reader Ed Gold (Ezec, KY) writes: 

`Thank you for the series on the Star 
Roamer! I spent a summer mowing 
grass and baling hay to save enough to 
buy a Star Roamer kit. At the time I was 
12 years old. Somehow, the radio actu- 
ally worked. I couldn't tell you how many 
hours I spent listening to the world. 

"I got away from shortwave listen- 
ing for many years, but last year I was 
in RadioShack and found a DX394. 
This is a good receiver, but lacks the 
personality of my old Star Roamer. I'd 
give a lot to find out what happened to 
it 25 or 30 years ago. Thanks again for 
all the great memories." 

I was impressed by Ed's achieve- 
ment. He put together a working Star 
Roamer at age 12. That was no mean 
task! From my own experience, I can 
testify that, while the Star Roamer re- 
ceiver was inexpensive and had a low 
tube count, it included some fairly 
sophisticated circuitry. 

Now, from Arthur L. Manning 
(Brunswick, GA), comes this tip on 
using an external antenna on the Star 
Roamer's broadcast band: 

"I have a Star Roamer radio and 
have been following your articles on it 
with interest. If you use an outside 
antenna for long wave and shortwave 
reception, you will find it does no good 
on the broadcast band (band 2). That 
uses only a loopstick mounted on the 
rear of the set. 

The addition of a very small coupling 
capacitor between terminals 11 and 1 of 
the bandswitch will allow loose coupling 
of the antenna into the loopstick and 
dramatically improve broadcast recep- 
tion. (Fig. 1 shows a portion of the orig- 
inal schematic diagram in the manual 
with the added capacitor.) I used a 4.5 
pF capacitor because it was in my 
junkbox, but any very small capacitor 
will do. Do not use a large -value capac- 
itor as the loopstick resonance will be 
affected." 

See you next month, when we'll get 
back to our exploration of the Freed 
Eisemann NR -5 Neutrodyne "three - 
dialer." If anyone has a unit, we'd like 
photos of it! 



Jose Returns 
Aose has sent in another big batch 

of quality circuits for us this 

month, so he gets a kit and another 

MCL1010 chip along with the book 

awarded for single submissions. 

A 

transformer to reduce the voltage. To 

refresh your memory about how that 

works, take a look at Fig. 1A. That cir- 

cuit is plugged into an AC outlet via 

PL1, and 117 -volts AC is applied to the 
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Fig IA. The voltage across the loud resistor is a reduced value of the input voltage. Fig. 

IB. With one diode, current flows only half the time -producing pulsating voltage across 

the load resistor. Fig. IC. When the circuit has two diodes, pulsating voltage Bows all the 

time across the loud resistor. 

Remember friends, if you would like to 

try winning a book, send a schematic 

and a description of the theory for a 

working circuit to Think Tank, Popular 
Electronics, 500 Bi- County Blvd., 
Farmingdale, NY 11735. Send enough 

suitable circuits to fill a column, and a 

chip and kit will be on the way, too. 

Getting back to our discussion 
topic, last month I mentioned house- 

hold current is delivered as 117 -volts 

AC. That's okay for heavy -duty appli- 

ances containing just AC motors, but it 

is not suitable for most devices, which 

typically require DC and at a low volt- 

age. Such circuits usually contain a 

primary of step -down transformer T1. 

The transformer reproduces the wave- 

form at its secondary winding, but at a 

reduced voltage. That gets us closer to 

what we want, since the voltage to the 

load is now at a lower value. 

Consider what happens if we place 

diode D1 in series with the load. The 

diode permits current to flow only when 

it is forward biased, effectively cutting 

current off when the diode is reverse 

biased. When current does flow, it cre- 

ates a voltage drop across the load. 

When current is cut off by the diode, the 

current through the resistor is also close 

to zero, producing only negligible volt- 

JOHN J. YACONO 
LAB TESTING COORDINATOR 
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age as shown by the waveform diagram 

in Fig. 1B. This diode in the circuit forms 

what is called a "half -wave rectifier," 

and the resulting current is called "pul- 

sating direct current." Now we have 

lower voltage with current flowing in 

only one direction, although this current 

is intermittent. 
What we need is a circuit that fills in 

the gaps, so current continues to flow 

through the resistor when the diode is 

cut off. Perhaps we could use another 

diode receiving bias current that is out 

of step with the one we have already. 

Figure 1C is exactly that. Here we are 

taking advantage of a center -tapped 

transformer. Relative to the center tap, 

the polarity of the secondary voltage at 

point AA is always opposite to that at 

point BB (except for those brief 
moments when the voltage is zero). So 

when diode D1 is reverse -biased, diode 

D2 is forward biased and steps in to 

provide current to the load. 

Let's look at the operation of the cir- 

cuit one step at a time. When point AA 

goes positive with respect to the cen- 

ter tap, diode D1 conducts. Conven- 

tional current flows through D1, re- 

turning to the center tap by way of the 

load. Also when the voltage at AA is 

positive, the voltage at BB is negative. 

At this time, diode D2 is reverse - 

biased and no current flows through it. 

Eventually the voltage at AA drops and 

goes negative with respect to the cen- 

ter tap -diode D1 stops conducting. 

When the voltage at AA becomes neg- 

ative, the voltage at BB is positive. 

Then, diode D2 conducts current, 
which flows through the load back to 

the center tap. Note how the direction 

of current through the load remains the 

same regardless of which diode is con- 

ducting at the time. 
This diode /transformer configura- 

tion makes up a "full -wave center -tap 

rectifier" circuit, although the resulting 

waveform is still termed "pulsating 
DC." Can you think of a way to use 

four diodes and a plain transformer to 

achieve the same result? We will 

explore the answer to that next time. 

Now let's get to the letters! 63 
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Fig. 2. This mini -CD player stereo amplifier works better than commercially available 
units. Equivalent substitutes for the LM386N -1 ICs are the Thompson SK9210 chips. 

Mini -Stereo Power Amplifier 
The circuit in Fig. 2 is a mini -CD 

player stereo amplifier that works bet- 
ter than commercially available power 
amplifiers. The circuit requires only a 
few parts and uses the inexpensive 
National Semiconductor LM386N -1 
low voltage audio power amplifier IC. 
This circuit features tone controls, so 

64 you can separately alter the amount of 

bass and treble at each output. 
The headphone output channels of 

the CD player are fed to amplifier input 
jacks J1 and J2. The jacks are coupled 
to the non -inverting inputs at pin 3 of 
IC1 and IC2, by way of the 
resistor /capacitor series connection 
R4 /C4 and R16/C18, respectively. The 
input signals are filtered by C1 /R2 and 
C2 /R1 for the left channel, and by 
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C15/R14 and C16/R13 for the right 
channel. The dual volume control, R3, 
and tone controls (bass -R6, and tre- 
ble-R9), also act as filters in the nega- 
tive feedback loop. Capacitors C3 and 
C17, which are connected to each side 
of the volume control, boost low fre- 
quency signals for each channel. 

The amplifier outputs of IC1 and IC2 
are correspondingly coupled to the 
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Fig. 3. With this compact voltage regulator, 

you can power the mini -stereo power amp 

from your auto battery. A 1- x 2 -inch metal 

heatsink will keep this regulator cool. 

speakers or headphone through 
capacitors C11 and C24. Switch S1 is a 

power on /off switch, while switch S2 

lets you choose between the speakers 

and headphones. Switch S3 is a 

stereo /monaural switch. Closing this 

switch produces a monaural output, 
while opening it selects stereo sound. 

The circuit can be powered by a 9 -to 

12 -volt DC adapter. For operation in a 

car, use the simple three -terminal posi- 

tive voltage regulator circuit shown in 

Fig. 3, which sets the DC output for the 

amplifier at 9 volts. 
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Your CD player's output power 

must be sufficient to prevent loss of 

high frequency signals. Just to show 

how small the whole amplifier is, I 

have assembled the circuit on a 2 -34-x 

3 -34-inch circuit board. All parts are 

available from Digi -Key or local parts 

distributors. 
-Jose Ignatius A. Alea, Cebu, 

Philippines 
I'm really surprised that this unit can 

be built so small. The car voltage reg- 

ulator is a really nice touch. Note, 

builders can dispense with switch S2 

by using a headphone jack that cuts 

the signal to the speakers when a plug 

is present. 

Stereo Power Amplifier 
If you want an amplifier that pro- 

duces more audio power than the one 

in the last letter, take a look at the circuit 

in Fig. 4. This stereo power amplifier is 

built around two LM383T 7 -watt audio 

power amplifier ICs. Although the circuit 

exhibits maximum performance and 

fidelity with a preamplifier, the head- 
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phone output from a CD player can be 

fed directly to jacks J1 and J2. It can 

then be coupled to the non -inverting 

input of IC1 and IC2 through resis- 

tor /capacitor pairs R11/C5 and R12 /C6, 

respectively. Balance between chan- 

nels is accomplished with potentiome- 

ter R8. An automatic gain system is 

formed using components Cl , C4 and 

R6 for the left input, and C2, C3, and R7 

for the right input. Dual potentiometers 

R5, R17 and R18 are used to uniformly 

vary the volume, bass and treble con- 

trol for each channel. Again, the tone 

controls are part of a negative feedback 

loop. 
The outputs of IC1 and IC2 are cou- 

pled to the speakers or headphone, 

through capacitors C21 and C22, 

respectively. Switch S1 is a power 

on /off switch. The fuse you need in 

series with this switch depends upon 

how much current you want to supply 

for the amplifier. National Semi- 

conductor recommends 3.5 to 4.5- 

amps per LM383. Since this is a stereo 

circuit, it needs at least 7 to 9 amps. In 
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Fig. 4. This stereo power amplifier provides up to 7 -watts per channel. Good substitutes 

for the LM383T ICs are the NTE1232 devices. 
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my experiment, I tried supplying 12 to 
17 volts at 10 amps, and it worked well. 
Switch S2 allows you to choose 
between stereo and moaural. Closing 
S2 selects monaural operation and 
opening it selects full- stereo reproduc- 
tion. Switch S3 selects the headphones 
or the speakers. 

A heatsink should be used for both 
ICs. If you are using an aluminum 
chassis for your enclosure, you can 
use it as a heatsink, but don't forget to 
use heatsink compound. 
-Jose Ignatius A. A/ea, Cebu, 
Philippines 
That's an interesting implementation of 
a balance control. Again folks, you can 
dispense with S3 by using a head- 
phone jack that cuts the signal to the 
speakers. Jose recommends using the 
next circuit as a preamplifier for the 
Power Amplifier. 

Power Amplifier /Preamplifier 
Here's an amplifier circuit (see Fig. 

5) designed to boost low power audio 
signals, such as the headphone output 
of portable CD players. It is sufficient to 
drive a loudspeaker or a high input im- 
pedance power amplifier. This circuit 
not only amplifies -it filters the input 
signal at the same time, so you can 
hear the highs and lows clearly. 

The audio channels are coupled to 
the input terminals of IC2 and IC3 
(LM386N -1) by way of the resistor/ 
capacitor pairs R3 /C5 and R4 /C6 for 
the respective left and right channels. 
A band pass filter, consisting of 
C3 /R7 /C1/ and R5 for the left input, 
and C4 /R8 /C2/ and R6 for the right 
input, passes both high and low fre- 
quency audio depending on the vol- 
ume of your CD player. A low level 
input loses some of the high frequen- 
cies, and too much volume produces a 
distorted signal -so adjust the volume. 

The gain of the left channel output 
is determined by C9 /C11 /R9/ and R11 
and the gain of the right channel is 
determined by C10 /C12 /R10/ and 
R12. The outputs of IC2 and IC3 are 
coupled to speakers or the inputs of a 
high impedance amplifier via capaci- 
tors C11 and C12, respectively. 

This circuit is designed primarily for 
use as a preamplifier for the power 
amplifier presented earlier, but if you 
want it as a low power amplifier you 
can connect an 8 -ohm speaker to 
each of its outputs. The circuit can be 

66 powered by a 9 to 12 -volt adapter. The 
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Fig. 5. You can use this circuit as a stand -alone amplifier or as a preamp for the 7 -watt 
stereo power amp. 

purpose of the LM78L09 voltage regu- 
lator here is to match the power supply 
of this preamplifier to the supply of the 
mini -stereo power amplifier -should 
you use this circuit as its preamplifier. 
Exclude IC1 if you use an external 9 to 
12 -volt supply, and connect the DC 
directly to pin 6 of IC2 and IC3. 
-Jose Ignatius A. A/ea, Cebu, 
Philippines 
It looks as if all the parts for this circuit 
are available at local distributors too. 
For stand -alone use, you will need a 
volume control. Perhaps placing a 
stereo potentiometer at the input will do. 

Fuzz Amplifier 
John, I have an electric guitar, local- 

ly made, but it sounds like the big 
names. As you already know, guitar for 
rock or heavy metal is not complete 
without "fuzz." So I threw some parts 
together, and the result (shown in Fig. 
6) is a superb circuit that makes my 

guitar sound very fuzzy. The circuit, 
built around an LM386N -1 low -power 
voltage amplifier IC, not only produces 
fuzz, but can also amplify the signal 
from the guitar. 

The guitar signal is fed to jack J1, 
and coupled to the inverting input of 
IC1 by way of C1 and R2. The input 
coupling capacitor should be a ceram- 
ic type. The input signal is clipped by 
back -to -back diodes D1 and D2 and 
produces a distorted signal. When the 
signal appears at output pin 5, it is fed 
back to pins 1, 7, and 8. The return sig- 
nal to pin 7 is limited by diodes D5 and 
D6, and the feedback signal to pin 8 is 
limited by diodes D3 and D4. These 
diodes distort the signal feedback to 
pins 7 and 8. Most of the output signal 
at pin 5 is coupled to the output jack, 
J2, through capacitor C4. Diodes D7 
and D8 clip the output signal for the 
last time. Potentiometer R7 and resis- 

(Continued on page 75) 



alfdoun'y Cancco, 
No Trouble in Troubleshooting 

This edition of the Circuit Circus is 

for all of you who enjoy trou- 

bleshooting and solving problems 

using your electronic knowledge and 

skill. Whether you are just a beginner 

or a seasoned technician, there is 

something here for you. All of the trou- 

bleshooting circuits used in the follow- 

ing examples are both inexpensive to 

build and simple to use, and they could 

prove invaluable in solving a future 

electronic problem. 

Automobile Testers 
Don't let the simplicity of the first 

three test circuits fool you. The test cir- 

cuit of Fig. 1 has been around for a very 

long time and is still being used. It is an 

ideal voltage tester that anyone can use 

in troubleshooting the electrical sys- 

tems of most cars and trucks. Just con- 

nect the alligator clip to the auto's metal 

frame and start to probe away. The 

quality of the battery and circuit resis- 

tive losses are indicated by the bril- 

liance of the lamp. I've seen mechanics 

do an excellent job troubleshooting 
auto battery problems with this simple 

test instrument and only basic electrical 

troubleshooting knowledge. 

PROBE 

ALLIGATOR 
CLIP 

Fig. I. Just about the simplest automobile 

voltage tester around! 

PARTS LIST FOR 
THE SIMPLE VOLTAGE 

TESTER (Fig. 1) 

L1 -Auto lamp, type 1891 (14 -volt, 

240 mA) 
Meter probe (RadioShack 278 -704 

or equivalent), heavy -duty alliga- 
tor clip (RadioShack 270 -344, or 

equivalent), etc. 

The second circuit, shown in Fig. 2, 

is a modern version of the first circuit 

but with a built -in polarity indicator. Here 

we have replaced the miniature incan- 

descent lamp with two LEDs. When the 

probe is connected to the positive volt- 

age and the clip to the negative voltage 

source, LED2 lights up. When the 

probe and clip are reversed, LED1 

lights up. Noting the polarity can be 

useful when troubleshooting in areas 

where a common ground is not easily 

accessible. 

PROBE 

LED1 

ALLIGATOR RED 

CLIP 

Fig. 2. This little auto voltage tester will 
note the polaritn of the test voltage. Green 

light is for positive voltage, und red light is 

for a negative value. 

PARTS LIST FOR 
THE VOLTAGE TESTER WITH 
POLARITY INDICATOR (Fig. 2) 

LED1, LED2- Light- emitting diode, 
any color or type 

R1- 470 -ohm, 1/4-watt, 5% resistor 
Meter probe (RadioShack 278 -704 

or equivalent), heavy -duty alliga- 
tor clip (RadioShack 270 -344, or 

equivalent), etc. 

Let me share the solution to one 

auto battery problem that I'll bet every 

one of you has had at least once. Your 

car was starting and running fine when 

you parked it. You took care of busi- 

ness and returned to your car minutes 

later, but now it would not start. All you 

could hear was a clicking noise -no 
motor turn -over. 

Nine times out of ten the problem 

can be traced to the junction where the 

heavy battery cable connects to the 

battery post. The connection can look 

just fine, but a thin layer of oxidation 

can be hidden between the cable con- 

nector and the battery post, adding 

resistance to the circuit. Since the 

car's starter takes several hundred 

amperes to bring the engine to life, any 

added resistance keeps the starter 

from doing its job. 
Examine the battery cables and post 
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connections. Since both battery termi- 

nals must be checked, start with either 

post terminal. Take the first of our two 

troubleshooting circuits and connect the 

clip to one of the battery cable clamps, 

and then press the probe in on the cen- 

ter of that battery post. Unless the con- 

nection is really bad, the indicator 

should be dark. When the starter is en- 

gaged, the lamp should glow if you are 

on the bad connection. If not, go to the 

other battery cable clamp and its corre- 

sponding battery post, and repeat this 

test. Once you find the bad junction, 

proper cleaning will cure the problem. 

Caution! Before removing or cleaning 

any battery post, refer to your car man- 

ual. In some cars, the computers don't 

like to have their power source 
interrupted. 

PROBE 

B1 

ALLIGATOR +9V 

CLIP 

Fig. 3. This compact general purpose conti- 

nuity tester is an indispensable tool for 
checking cables. connectors and switches. 

Its audiovisual output will keep you awake. 

Make sure all power is removed from the 

circuit under test! 

PARTS LIST FOR THE 
CONTINUITY TESTER (Fig. 3) 

LED1- Light- emitting diode, any 
color or type 

R1 -470- ohm, 1/4-watt, 5% resistor 
B1 -9 -volt alkaline battery 
BZ1- Piezo- buzzer (RadioShack 

273 -060, or equivalent) 
Meter probe (RadioShack 278 -704 

or equivalent), heavy -duty alliga- 
tor clip (RadioShack 270 -349. or 

equivalent), etc. 

Our next circuit, in Fig. 3, shows a 

simple continuity tester with an audible 

arid visual output. This is a great little 

tester to use in checking for low resis- 

tance shorts and circuit continuity 
between cables and connectors. It's 67 


