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Better Designs - Faster

With the Personal Design Solution

The Design Solution Includes: Electronics Workbench Personal Edition + EWB Layout

Electronics Electronics

Workbench  Workbench Layout

Personal edition
Full-featured schematic capture Power-packed PCB layout with
and SPICE 3F circuit simulation! autorouting and real-time DRC!
The world's best selling circuit design software. With EWB Layout is a powerful board layout package for
analog, digital and mixed A/D SPICE simulation, a producing high-quality, multi-layer printed circuit boards.
full suite of analyses and over 4000 devices. Imports Offering tight integration with our schematic capture
netlists. Seamlessly integrated with EWB Layout or exports  program, you can incorporate board layout and design
to other popular PCB programs. Still the standard for and quickly bring weli-designed boards to production.
power and ease of use. Still the same effective price.
= kil i, ¥ o
m-l-,ﬂlﬁu.i:ﬂ;-'n T e
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HIGH-END FEATURES POWER-PACKED FEATURES
TRUE MIXED AMALDG/DIGITAL YES AUTOROUTING YES
FLLLY INTERACTIVE SIMULATION YES REROUTE WHILE MOVE YES
PRO SCHEMATIC EDITOR YES LAYERS 32 ROUTING LAYERS
HIERARCHICAL CIRCUITS YES BOARD SIZE 50" X 50"
WIRTUAL IMSTRUMERTS YES LIBRARY SHAPES OVER 3,500
OM-SCREEM GRAPHS YES BLIND AND BURIED VIAS YES
ANALOG AND DIGITAL MODELS OVER 4,000 EXTENSIVE OUTPUT YES
FREE TECHNICAL SUPPORT YES SELECTIVE NET HIGHLUGHTING YES
DC OPERATING POINT YES USER DEFINED PADS YES
AC FREQUENCY YES REAL TIME DESIGN RULE CHECK YES
TRANSIENT YES DENSITY HISTOGRAMS YES
FOURIER YES FREE TECHNICAL SUPPORT YES
NOISE YES
DISTORTION YES

CALL FOR INFORMATION
AND PRICING ON OUR
PROFESSIONAL EDITION.

30-DAY MONEY-BACK
GUARANTEE

ELECTRONICS WORKBENCH Personal Edition $299.00 .
S50
EWE LAYOUT Personal Edition £299.00 £548.00
INTERACTIVE IMAGE TECHNOILOGIES LTD., 908 Niogora Falls Baulevard,
6 800_ 263 ) 5 5 5 2 #0648, North Tonowando, New York 14120-2060 / Telephane 416977-5550.
TRADEMARKS 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 $15 SHIPPING AND HANDLING CHARGE.

For a free demo, Yis“ our website Fax: 416-977-1818  E-mail:ewb@interactiv.com
at http://www.interactiv.com CompuServe: 71333,3435 / BBS:416-977-3540
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We're the shop for home shops.

49.99

Auto-ranging digital

39 9() rultimeter. Simpie pusn-

2 button and slide-swith

3-amp regulated power controls. #22-53
supply powers DC devices
from home AC. #22-163

1.99

Durable project box
with aluminum and
plastic lid. #250-1801

4
“d
h S

19.99

Soldering work
station has dual-
powered iron—

just flip a switch

_to go from 20W to
] 40W. #64-2184

2.29

Muiticolor heat-shrink
tubing. Red, white,

5.99 e : £ 5 : e 9.1,9 blue and clear.

6-piece, precision . Pkg. of 7, #278-1610
& s Ball-bearing type o0

anti- static screwdriver 3 ol 4

set. Durable alloy 'V i 12¥0C blewer Fan.

stee shafts. #64-1963 Pocket-size torch kit. e M 2,60JRPV, 18GMA.
Produces SO00°F in an #273-260
adjustable pinpcint flame.
#64-2165

Solutions for all your projects and repairs.

Tlere’s a RadioShack in your neighborhood with the tools, parts and accesscries to complete virtually any small
electronics project or repair. You'll find the hottest gear for everything from making simple repairs and testing
circuits to building speaker systems and designing your own electronic devices. Even hard-to-find parts and acces-
sories that might not be on our shelves are available for fast delivery direct to your doar—just ask a store associ-
ate about RadioShack Unlimited. For our store nearest you, call 1-800-THE SHACK (1-800-343-7422).

@ RadioShack.

You’ve got questions. We’ve got answers.

Prices apply at participating RadioShack stores and dealers. Independent RadioShack dealers and franchisees may not be participating in tais ad or stock or special-order every item advertised.
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Accredited B.S. Degree in

Computers or Electronics
by studying at Home

Grantham C. ollege of Engineering
offers 3 distance education programs:

¢ BS.E.T. emphasis in Electronics
e B.S.E.T. emphasis in Computers
e B.S. in Computer Science

AN

‘Q@v:lElectronics Workbench Professional 5.0
\ “included in our B.S.E.T curriculums
-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham C ollege of E ngineering
34641 Grantham College Road
Slidell, LA 70460-6815

LR - 1.
Some Say Watching Tropical
Fish Lowers Blood Pressure
& Relieves Stress...

They Could Be On To

Something.

Discover the Caribhean aboard a Tall Ship.
6&13 (lay adventures from $650.

For more information call your travel agent

or 1-800-327-2601.

Windjammer
Barefoot’Cmises,m
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Editorial

Y2K Problem—Boom or Bust?

It is difficult to pick up a newspaper or magazine
nowadays without reading about the concern and
apprehension that people all over the world will have
when the clock strikes midnight on January 1, 2000.
Many are calling it the “Year 2000 (Y2K) Problem” or
the “Millennium Time Bomb.” | read about many
groups holding multi-day seminar sessions on this
potential problem for CEOs, management informa-
tion system directors, and programmers. The Senate
is setting up a panel to review the potential effects of
this computer glitch on the executive and judicial
branches of the government, as well as on state and
local governments, and on private business. In fact, |
just came across a related Web site (www.greenwich2000.com) out of England,
which is visited daily by hundreds of concerned people throughout the world.
Research firms figure that private industry will pay between $300 to $600 billion dol-
lars to fix this date problem. It will require knowledgeable people to laboriously go
through line after line of arcane computer code, check the date-variable’s digits, fix
these little pieces of code, debug and test the routines, and then benchmark the
entire program. In fact, the U.S. Federal Reserve forecast that the Y2K Problem
could shave growth in the economy by a tenth of a percent over the next two years.

Why the worry you ask? Isn't it easy just to flip over a new calendar page—but this
time see a lot of zeros in the year? For many “hard-copy’-oriented people out
there—no problem. But for anyone who uses a computer and works with date-
derived input data—there will be a great deal of trepidation. You see, back in the 60s
and 70s many of the financial programs were developed, like banking, payrolls,
inventory-control programs, bookkeeping and database management programs,
distribution of government’s benefits, etc. With the millennium in the far distant,
these programmers—many using now-arcane languages like FORTRAN (FOrmula
TRANSslation) and COBOL (COmmon Business Oriented Language)—wrote effi-
cient programs requiring the user, or the computer clock just to utilize only the last
two digits of the calendar year, since the first two year-digits were assumed to be
19. All time-related calculations were done with these last two digits. For example,
if you deposited money in a bank in 1970 and withdrew it in 1999, you accumulat-
ed 9970 or 29 years of interest. And if you withdrew it in 2000 you would have 30
years. Wrong! Some of these computer programs would assume that the money
was put in at 00, or 7900. Hence the interest would be computed for —70 years!

v On the other hand, the Y2K problem has created a boom for programmers—

especially those retired-types—who can still recall their early programming days
with FORTRAN and COBOL. Last Spring, a high-tech analyst reported that
“We're going to see a lot of people coming out of retirement to do this for two or
three years, and then going back into retirement.”

So for many people, boom times are coming amidst a “bust time” for others.

AT

Ed Whitman
Managing Editor



TECHNOLOGY UPDATE

Little “black box” solves
the phone company voice
mail system dilemma...

New telephone accessory designed for users of the phone
company’s electronic voice mail service gives a visible sign—
a blinking red light—that there are messages waiting.

everal years ago, I threw away my |

answering machine in order to subscribe

to the phone company’s voice mail ser-
vice. I was tired of losing messages in power
failures and missing messages when the tape
ran out. Today, the only thing I miss about my
answering machine is the blinking light that
notified me of mes-
sages. But I am willing
to sacrifice that conve-
nience for the quality

VISIBLE MESSAGE INOICATOR INSTALLS IN SECONDS

/,_\ | telephone

that will flash a red light
to notify you of new mes-
sages. No more picking
up the phone to listen for a broken dial tone or
missing messages because you forget to do so!
Plug it in. Just connect VoiceMail Light
between your telephone and wall phone jack.
It's that easy. And
VoiceMail Light is
small enough to fit
on the side of most

and reliability of the telephones!

telephone company’s Highly compat-
service. Today, Voice- 4 ible. VaiceMail
Mail Light gives me Light is compatible
the best of both worlds. ‘ w?th any stapndard
ML LA VoiceMail Light is easy to install—simply connect telephone as well

Mail Light is a compact
device, 3.5" x 1.4" x 8"

it between your telephone and your wall jack!

as any telephone
I company voice mail

system that alerts users of new messages with
a stutter dial tone (an audibly broken tone that
you hear when you pick up the phone).

Try it risk-free. VoiceMail Light is backed
by Comtrad’s exclusive risk-free trial. Try it,
and if you're not satisfied, simply return it
within 90 days for a full "No Questions
Asked” refund. VoiceMail Light is also backed
by a 90-day manufacturer’s warranty.

VoiceMail Light* .. ... ........ $35 $4 SaH

Additional units. . .. ..... .. $30 s4 saH
VoiceMail Light is powered by two AAA batteries, not included.

Please mention promotional code 3583-13260.

Do you know how many seconds there
are to the next millennium?

The CountDown watch marks hours, minutes and seconds until the millennium, or any important date

you choose, for years to come.

by Mike Pestorelli

There are less than 750
- 0 days left until the year
- 2000. Imagine the growing
- excitement that will surround
this momentous occasion—after
all, it happens only once every 40 generations.
Famous resorts, exclusive hotels, cruise lines
and banquet halls all over the world are
already booked in anticipation of this spec-

tacular event in world history.

To usher in the new millennium with pre-
cision and style, Branco International has cre-
ated the CountDown
watch. This forward-
looking watch not d st
only tells the regular ang) seconasiioline
ana);og time bgunt it moment of 1/1/2000
also displays a digital countdown of the
hours, minutes and seconds to the year 2000.

Countdown to any special moment.
That's not all: this remarkable timepiece can
count down to any special date you specify—
birthdays, anniversaries, weddings, gradua-
tions, due dates, you name it. If you happen
to know someone who has a hard time

Digital frame counts
the hours, minutes

remembering special occasions, why not ges
them the CountDown watch!

Celebrate in style. This watch not only
tracks the time to the millennium, it does so
in style. Its attractive, futuristic face shows
the three globes of the sun, earth and moon to
symbolize time. The attractive timepiece i3

available in black or
white and sports a stylish
padded leather band.
The watch features three
Quartz ATM and fine Swiss movements, for
the ultimate in precision. It comes attractively
packaged and makes a great gift.

Risk-free. Don’t wait until the next century
to order this unique timepiece. It comes with
a one-year manufacturer’s limited warranty
and Comtrad’s 90 day risk-free home trial.
Try it yourself, and if you’re not completely
satisfied, return your purchase for a full
refund, “No Questions Asked.”

Andlog part of
the watch reads
the present time

CountDown Watch . .. . .. .. $79.95 6 S&H
Please specify white or black face.

Please mention promotional code 3583-13260.

For fastest service, call toll-free 24 hours a day
800-992-2966 X SSH-
comtrad '

2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113
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CORRECTIONS/
CLARIFICATIONS

The June 1998 Popular Electronics
issue features an article entitled “Smart
Batteries Have Arrived” by Bill Siuru.
This article has a sidebar on page 42
entitled “Locating a Current Drain” in a
vehicle battery. [ feel that this discussion
has a very serious flaw in it. The note
instructs the reader to disconnect the
positive terminal of the battery. One
should never disconnect the positive ter-
minal while the negative (ground) termi-
nal is still connected. If the reader, while
unbolting the positive connector, acci-
dentally bumps or touches his/her
wrench to anywhere on the frame of the
vehicle, the battery will short-circuit and
could easily explode causing severe
injury and acid bums.

The sidebar should instruct the
reader to disconnect the negative
{ground) terminal first; then disconnect
the positive terminal. The next step is
to connect the ammeter in line between
the battery’s positive post and the pos-
itive cable. Next, reconnect the nega-
tive (ground) terminal to the battery’s
negative post.

Please let your readers know this
before a battery explodes in some-
one’s face. Someone could accidental-
ly touch the vehicle frame, with his/her
ring, while holding a wrench that was
touching the positive terminal clamp.
R.J. F
via e-mail

I went back and looked at the original

notes | got from Fluke Instruments, and
they said to disconnect the positive ter-

W

LeETTERS

minal and then reconnect it with an
ammeter in series. However, the writer
is correct—connecting it on the negative
side (or going through the alternate pro-
cedure disconnect the negative side,
then the positive side, add the ammeter
to the positive side, then reconnect
everything) is a bit safer. You should
print the better procedure: negative con-
nect to the negative side—just to be on
the safe side, although | don't think it is
anywhere as dangerous as he warns—
smoking around a battery is a much
greater hazard, for instance!—Bill Siuru

In the circuit diagram of Fig. 1, for
the “Build a Power-Line Monitor” in
April's issue, the lower end of resistor
R42 should be connected to ground,
not to the bus that connects pin 5 of
IC1-b. Also, | couldn't get the harmonic
distortion filter to notch out (at 120 Hz);

e., | couldn’t get a minimum voltage
reading across capacitor C4 by adjust-
ing R5, until | used a capacitance meter
to select values for C1, C2, and C3 of
exactly 0.1, 0.1, and 0.2 uF, respective-
ly. Since 0.2 pF is not a standard size, |
connected two 0.1-uF capacitors in
parallel for C3.

I've had the monitor in operation for
about three weeks and so far there
have been no indications of harmonic
distortion, outages, sags, or surges.
The spike warning light does come on
once or twice a day—usually after
switching fluorescent lights in an adja-
cent room, and particularly if they are
switched on and then rapidly off again.
I was gratified to find that no spikes
were getting through my computer’s

surge suppressor. In terms of follow-
up, | would like to see what circuit
changes are needed to make a fourth-
order filter in the harmonic distortion
detector.

W. E.

Toronto, Ontario

Thanks for the feedback. Note that
although the R42 error appears in the
schematic of Fig. 1, it is not in the foil
pattern of Fig. 3. As far as the perfor-
mance of your unit, most likely during
summertime operation the monitor
will give some indication of outages,
surges, etc., in your electric power.
Perhaps some ambitious designer out
there can upgrade the harmonic dis-
tortion detector to a fourth-order
notch filter (first read the construction
article on page 40 of this month’s
issue!).—Editor

| am interested in building the
“Digital Capacitance Meter” construc-
tion featured in the March issue. In try-
ing to match parts | have on hand,
there appears to be a problem with the
meter’s display board shown in Fig. 3
on page 37. A 40-pin IC socket, which
is called out in the Part's List, won't fit
this PCB. Please help!
RS
Garland, TX

You are correct—an error was
made on the foil pattern of this PCB.
Use the full-scale layout shown
below (foil-side up) for the display
board of the Digital Capacitance
Meter—Editor

o
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TELEPHONE CIRCUITS,
AD INFINITUM!

| just received the May issue, and
when | finished with the Haves & Needs
section, | knew | had to write. This is for
Al Conforti, but may be of interest to
others. | use my telephones as they are
for an intercom system. No additional
circuitry is required. | just pick up my
phone and dial my own number and
hang up. In a couple of seconds, the
phones start to ring. Instead of one ring
followed by a pause and then another
ring which indicates an outside call, |
get two quick rings and a pause and
then another two quick rings. When
someone picks up one of the other
phones, the ringing stops and | know to
pick up my phone. | do not know if this
will work with all systems, but I've been
using it for years. And while I'm at it, in
the September 1991 issue of Radio
Electronics there was an article for a
telephone in-use monitor entitled
“Phone Line Sentinel” on page 60. This
may be just what you are looking for.
T M.
Racine, WI

I'm not sure what telephone system
you have, but when | dial my own tele-
phone number, | get a busy signal, and
when | hang up—nothing happens!—
Editor

i am impressed with Popular
Electronics readers’ responses to my
letter, as mentioned in the May Haves
& Needs section asking for a circuit
diagram for a telephone in-use indica-
tor. | have received many responses.
Now | have about 20 great circuits! |
am sorry that | am busy and don’'t have
time to respond to each of your letters.
So a collective thanks to all of you who
gave me a response!

Brenden McNeil
via e-mail

Well Brenden, take a look at this
month’s Think Tank column and your
circuit's count will now go up to 22!—
Editor

HAVES & NEEDS

Is there a programmable radio/tape
made by any manufacturer that can be
programmed like a VCR? Suppose one
would like to hear a 15-minute program
which comes on, say, Tuesdays on radio
station WBAL at 1:00 PM, but he does
not have access to a radio at that time.

Or, perhaps, he would like the radio to
switch programs automatically at various
times during the day. With all types of
clock radios and tape recorders already
available on the market, why doesn’t
the manufacturers combine them in this
practical consumer application?
George B. Wroe

4802 Butler Road

Glyndon, MD 21071

| would like to know if any of your
readers could recommend a basic
electronic circuit design computer pro-
gram which does not require much
math to use.
Charles Kenwood
1015 S. 25 Street
Lincoln, NE 68510

| am a barber who works regularly
in London. Most of my equipment was
bought in the U.S,, so | have to use a
converter whenever | use these tools
in London. No matter what | do, | can’t
seem to stop my Wah/ and Andis clip-
pers from rattling unbearably. | feel it's
a 50-Hz European to 60-Hz U.S. line
frequency problem for the motors. if
that is so, what circuitry would | be

able to build or buy that would solve
this problem? My friends tell me they
have the same problem in Jamaica,
where the power-line frequency varies
between 50 Hz to 60 Hz, instead of
being a constant value.

B.B. Henriques

4132 Rainbow Drive

Decatur, GA 30034

Good questions, writers. Perhaps
our readers will contact you directly
with a solution or forward a response
to the magazine.—Editor |

Free Sample! &
Antique Radio's |
Largest Circutation Monthly.
Articles, Ads & Classifieds.
6-Month Trial: $20.95. 1-Yr: $40.95 ($57.95-1st Class).
A.R.C., P.O. Box 802-L20, Carlisle, MA 01741
Phone:(978) 3710512 VISAMC Fax:(978) 371-7129

ANTIQUE RADIO CLASSIFIED

NAVY

YOU AND THE NAVY.
FULL SPEED AHEAD.
1-800-USA-NAVY
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TALRIK™ II

TAL2KIT - Kit to Build Serious
R&D Talrik IT Robot w/ 64k
Memory, Sensors, Wheels,
Servos, Micro-controller, Sensor
Board, Body, Software * $495.95
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Order Today !
Mention this Ad for =757
FREE Insurance
_on Your Order !

Autonomous, Programmable, Mobile Robat Platforms:

* First-time buyers of Mekatronix™ brand products need a Com-Kit $19.95
OR a Com-Pack $27.95 which plugs into the PC’s serial port.

Program options: SBASIC, HC11 Assembly, C (ICC11), POGO, Forth or IC!
The TALRIK™ robot development platform offers sophisticated, expandable,

programmable, autonomous, mobile robot kits with all the processor, memory,
motor, and sensory functions found on robots costing a lot more!
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TALRIK™ Jr.
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TALJRKIT - Kit to Build Super-
Fun Talrik Jr. Robot w/ 2k
Memory, Sensors, Wheels,

Servos, Micro-controller, Birch-
Body, Software * $135.95
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Olympus Products plus
New Hardware and Software

I am amazed by a product that start-
ed shipping last Fall that | had never
seen before. | had heard about it, but |
hear about far more products than |
can write about, and | receive more
products for testing than | even have
time to test. If enough people had
exposure to this product, | think it could
change the face of photography. I'm
talking about an Olympus digital photo
printer that is so good, its prints rival 35
millimeter prints, and they’re much bet-
ter than photos from instant cameras.
I've had some doubts in my mind in
recent months about how much of a
threat digital photography is to tradi-
tional silver-based technology. The
main problem is getting prints of digital
images. | don't like ink-jet printers all that
much because of all the maintenance.
Plus it's relatively expensive and slow to
print color photos on an ink-jet, and
unless you buy very special and costly
paper, the images just don't look right.
Another problem is that digital cam-
eras have been rather expensive, espe-
cially for fancy ones with resolutions
higher than 640 by 480. That resolution
just doesn’t do photographs any justice,
especially if digital images are being
compared to traditional film. However,
once you get up into the 1024 by 768
region, and are making photo-album
size prints, the images start to look
incredibly sharp. I'd say that 1024 by
768 and up is more than adequate for
99.9 percent of the pictures people
take. From close-ups to family portraits
to outdoor vacation scenery, it's fine.
Professional photographers, of course,
need more. .

OLYMPUS P-300
PERSONAL PHOTO
PRINTER

Olympus has solved both of my
problems, one with printing and the
other with taking digital pictures. The
Olympus P-300 Personal Photo Printer
is a 300 dpi, photo-quality dye-sublima-
tion printer. Dye-sublimation produces

The Olympus P-300 is a 300 dpi, photo-quality
dye-sublimation printer that prints 24-bit color
images on 4-inch by 5.5-inch glossy sheers. It
connects directly to Olympus digital cameras.

continuous color tones, so the P-300’s
output is equivalent to a 2400 dpi ink-
jet printer. It prints images on 4-inch by
5.5-inch glossy sheets at 1.5 minutes
per page in true 24-bit color with 16.7
million colors. Photos can come from
scanners, digital cameras, the Internet,
wherever—as long as they're digital.
Not only do | feel that the P-300's
glossy prints rival 35 millimeter prints,
but the printer, in combination with
Olympus digital cameras, offers the
magnificent ability to print directly from
the camera with no computer required.
In addition to the direct printing fea-
ture, the P-300 has a parallel port for
PCs and a serial port for Macs. That
way it can make prints taken by any dig-
ital camera, or ones not from a camera,
but from the Internet or a scanner.
Images can also be retouched and
manipulated when a computer is
involved. The P-300 prints 3.5- by 4.5-
inch images on 4- by 5.5-inch sheets. It
measures 107/g inches front to back
(with the small paper tray attached) by
25/3 high by 9%/ inches wide and
weighs 5 pounds, 8 ounces. The paper
tray holds 30 sheets, and a thumb
wheel on the tray sets the number of
prints that you want of the same image.
Aside from the shiny sheets, which
are basically just that, the P-300 uses a
special dye-sublimation ribbon that

MARC SPIWAK
ASSOCIATE TECHNICAL EDITAOR
COMPUTER RESELLER NEWS

looks a little like cellophane reeled up in
a larger-than-life 110-film cartridge. The
ribbon cartridge, good for 60 prints,
slides into the side of the printer. Aside
from the regular photo paper, there's
also sticker-label photo paper and
miniature sticker-photo labels, 16 to a
sheet, great for sealing envelopes.

The P-300 costs $399, and it comes
with 10-print paper and a ribbon kit.
Additional 60-print paper and ribbon
kits seli for $39.95. That's cheaper than
Polaroid’s, and way more convenient
than having regular pictures devel-
oped. Plus, with the P-300, you only
print images that come out the way you
want them. With regular pictures,
there’s always a bunch of them with
people who have their eyes closed,
ones out of focus, and so on. The $10
or $15 you pay for film and developing
24 prints might only get you 10 good
ones, so the P-300 can end up being
less expensive to operate.

OLYMPUS D-500L
DIGITAL CAMERA

The perfect complement to the P-
300 printer is the Olympus D-500L
Digital Camera. It has a maximum res-
olution of 1024 X 768 plus a 3X zoom,
all glass aspherical F2.8 autofocus
lens, and a through-the-lens (TTL) sin-
gle-lens reflex (SLR) type viewfinder.
In addition, there’s a progressive-scan
CCD with 850,000 pixels, a back-panel
color LCD for reviewing images, three
levels of compression, a serial port for
connecting to computers, and a paral-
lel port for connecting directly to the P-
300 printer. It also has a built-in auto
flash with red-eye reduction, fill flash,
auto low-light and back-light mode,
and more.

One of the best things is that the D-
500L uses SmartMedia memory, and
comes with a 2-megabyte card. Higher
capacity media is available. Smart-
Media are these tiny little memory
cards that can be removed from the
camera and changed like rolls of film.
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Support!
By 2008, computer-related employment will jump by an
estimated 60% nationwide for trained programmers —
with as many as 400,000 NEW jobs opening up!

Now, with NRI
training, you can get the
in-demand skills you need
to build a top-paying
career — or business of
your own — in this high-
growth, high-opportunity
field!

- . -
“Those with up-to-the-minute
skills can almost name
their price.”
— The Washington Post —
In as little as a year, you can become the  Train with a 233 MHz Pentium® processor-based multimedia PC, featuring...
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The Olympus D-500L digital camera has a max-
imum resolution of 1024 X 768 plus a 3 X zoom,
color LCD, huilt-in auto flash, and more.

They can also be quickly read in PC
Card adapters, floppy-disk adapters,
and desktop readers to avoid the
dreaded serial link between the cam-
era and computer. After images are
saved or printed, the card can be
erased and reused over and over
again. The D-500L's 2-megabyte card
can store from 3 to 25 images depend-
ing on the compression setting.

The zoom provides wide-angle
shots equivalent to 50mm on a 35mm
camera, and a telephoto focal length
equivalent to 150mm. A macro focus
mode provides close-ups from just
under a foot away. The camera weighs
16.5 ounces and measures 4.5 inches
wide by 3.25 inches high by 5.1 inches
front to back. The camera will quickly
eat four fresh AA batteries, so the
optional rechargeable nickel metal
hydride AA batteries and charger are a
good idea to get a hold of.

The D-500L takes excellent digitat
photographs, and its suggested retail
price (SRP) recently dropped to $799.
There's also a big brother D-600L (for a
lot more money) that takes 1280 by
1024 images and is otherwise identical
to the D-500L, plus several less expen-
sive littte brothers to choose from. All
Olympus cameras will print directly to
the P-300 printer. The D-500L/P-300
combination works so well together
and makes such good prints, that |
might never buy film again.

CD TRAVELER 2020

| recently came across a new
portable CD-ROM drive for notebook
computers that has some features |
really like. EXP Memory Products’ CD
Traveler 2020 uses a PC-Card inter-
face to achieve performance up to
20x. The drive can use three different
power sources. It can pull power from
the notebook computer through the PC

Card interface for portable use. If it's
used as a portable audio CD player, six
AA alkaline cells can provide power. An
AC power adapter is also included.
The drive is 5.4 inches wide, 7.4
inches deep, and 1.4 inches high, and
weighs less than a pound. It has play
and skip controls, line output, and
headphone jacks, and a volume con-
trol for headphones. The drive features
POWER and BUSY status lights, and
power automatically turns off to con-
serve battery power. A handy PC Card
holder is molded into the bottom of the
drive for easy traveling. The drive
allows hot connecting and disconnect-
ing, which is something that paraliel-
port drives cannot do. it costs $399.

NEW ULTRA ATA
HARD DRIVES

There's a new addition to the IDE
family of hard drives, but don’t run out
and buy one expecting better perfor-

_—

EXP Memory Products’ CD Traveler 2020 uses a
PC-Card interface to achieve performance up to
20X. It can pull power from the notebook com-
puter through the PC Card interface.

mance, unless your system is brand
new, the IDE controller on your mother-
board can't talk as fast as the new hard
drives. The current interface, called
Fast ATA, supports a burst data transfer
rate of 16.7 megabytes per second.
Ultra ATA (UATA) doubles the burst rate
to 33 megabytes per second—close to
Ultra Wide SCSI's 40 megabytes per
second.

New chipsets support U-ATA, as do
most new systems. Ultra ATA is back-

ward compatible with Fast ATA. So
you can buy one and use it in any IDE-
based system, but it won’t be as fast
as it could be unless your motherboard
supports it or you buy a special con-
trolier card. Unfortunately for IDE,
SCSI will still be the performance king.
Ultra2 SCSI LVD, or low-voltage differ-
ential, offers transfer rates of up to 80
megabytes per second.

NEW SOFTWARE

ComicBase from Human Computing
is a must-have for comic-book collec-
tors. It's a collection of descriptions of
over 3000 comic book titles, plus values
on over 70,000 issues with price histo-
ries for the past four years. It creates
price labels and reports to help you buy,
sell, and evaluate comic books. You can
search for a character's first appear-
ance, second appearance, death, and
so on. ComicBase includes over 200
megabytes of color and black and
white artwork. The deluxe version,
which costs $129, runs under Mac OS
and Windows 95. A Mac-only version
costs $49.

Elektroson’s new CD-R Suite is a
compilation of useful CD-R utilities. It
lets you copy CDs, record Web sites,
mix custom audio CDs, and more. The
package includes Replicator, Web-
Grabber 2.2, and GEAR Audio. Rep-
licator lets you duplicate any compact
disc, CD-ROM, Video CD, or CD-L
WebGrabber 2.2 saves Web and FTP
sites to a CD for off-line browsing. All
downloading and recording functions
are controlled from the browser. GEAR
Audio lets you record audio and make
custom CDs. It can remove clicks and
scratches from recordings. You can
even print jewel case song indexes.
CD-R Suite has a suggested retail
price of $129.

New from Expert Software is Speak
Spanish, where you learn Spanish as
you explore a virtual city. You visit
shops, a hotel, a theater, and so on. You
can also record your voice and practice
pronunciation with a native speaker.
Graphics, animation, and sound help
the language sink in more effectively
than learning from books. Other titles
help you learn German and French.
Expert Software has been sending me
lots of new titles, all reasonably priced at
$14.99 each. There's Animated E.Mail,
that can turn your e-mail into animated
messages, Animated Clip Ant, Internet
Game Commander, and many more.



WHERE TO GET IT

Access Software

4750 Wiley Post Way

Building 1, Suite 200

Salt Lake City, UT 84116

801-359-2900

www.accesssoftware.com
CIRCLE 60 ON FREE
INFORMATION CARD

Elektroson, Inc.
2105 S. Bascom Ave.
Suite 160
Campbell CA 95008
408-371-4800
www.elektroson.com.
CIRCLE 61 ON FREE
INFORMATION CARD

EXP Computer, Inc.
12-C Mauchly
Irvine, CA 92618
800-EXP-6922
www.expnet.com
CIRCLE 62 ON FREE
INFORMATION CARD

Expert Software, Inc.
800 Douglas Road, Executive Tower
Coral Gables, FL 33134
800-759-2562
www.experlsoftware.com
CIRCLE 63 ON FREE
INFORMATION CARD

Hasbro Interactive
50 Dunham Road
Beverly, MA 01915
978-921-3700
www. hasbro.com
CIRCLE 64 ON FREE
INFORMATION CARD

Human Computing
4509 Thistle Drive
San Jose, CA 95136
408-266-6883
CIRCLE 65 ON FREE
INFORMATION CARD

LucasArts Entertalnment Company
PO Box 10307
San Rafael, CA 943812
415-472-3400
www.lucasarts.com
CIRCLE 66 ON FREE
INFORMATION CARD

Olympus America Inc.
Digital & Imaging Systems Group
Two Corporate Center Dr.
Melville, NY 11747
800-347-4027
www.olympus.com.
CIRCLE 67 ON FREE
INFORMATION CARD

Tex Murphy: Overseer is new from
Access Software. A gorgeous client’s
father is dead of an apparent suicide,
but she says he was murdered. Tex

Murphy, P.l., must investigate a dark
secret. The story twists and turns, and
is full of danger, espionage, and a lot
more. One box includes DVD and CD-
ROM versions. The cast includes
Michael York and Rebecca Broussard.
Tex Murphy: Overseer costs $79.95.
Hasbro Interactive just released
Mastermind and Sorry! on CD-ROM.
Mastermind is a game of logic, with
four different games, graphics, and
sound. There are variations for chil-
dren and adults. Mastermind is for
ages eight and up. Sorry!is the classic
game of slide and pursuit, with animat-
ed game pieces and four game varia-

tions. Kids and adults will like playing
Sorry! You won't be sorry after spend-
ing $19.95 for each of these games.
Lucasarts’ Star Wars Rebellion is a
strategy game of galactic expansion.
Players choose the Rebel Alliance or
the Galactic Empire. Players battle for
control of the galaxy containing up to
200 systems. Star Wars Rebellion
takes place just after the destruction of
the first Death Star in A New Hope.
Characters are drawn from the movies,
the Timothy Zahn novels, and the Dark
Horse comic books. There are 55
characters in all. Join the fun for only
$49.95. m

P(-B0ARD DESIGN

made easy

Why have more than 25,000
pc board designers chosen
EAGLE as their layout tool?

Mainly because EAGLE is so easy lo
use that you can start designing your
own boards within a few hours. But
there are many other good reasons!
Check out our Web Site for a free demo
and more detailed information.

EAGLE 3.5

Schematic Capture * Board Layout
Autorouter

for Windows®95INT

Windows 95 and windows NT are registered
trademarks of Mircrasoft Corporation.
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EAGLE Stanaard

Board Size: 6.3 x 4 inches
4 Signal Layers
99 Sheets per Schematic

Order a FREE demo today
and experience EAGLE flyst hand.
You will be surprised!

EAGLE Light

Board Size: 4 x 3.2 inches
2 Signal Layers
1 Sheet per Schematic

EAGLE Professional
Board Size: 64 x 64 inches
16 Signal Layers
99 Sheefs per Schematic

CadSoftt Computer, Inc., 801 S. Federal Highway. Delicy Beach, FL 33483
Hotline {561) 274-8355, Fax (561} T74-82] 8, E-Mail : Info@cadsoftusa.com

CIRCLE 13 ON FREE INFORMATION CARD
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Casino Fun Online

A nyone who's been to the illumi-
nated slice of desert known as
Las Vegas, or aboard a river-boat casi-
no, or within any of the many popular
gambling cities in this country and
abroad knows how much fun can be
had. Everywhere you look there are
happy people, who got this way either
by winning money or allowing their
losses to not seem so bad—thanks to
the numerous free drinks offered at
tables and slot machines.

It sure is hard to capture the partic-
ular atmosphere of otherworldliness
that casinos have. Finding a window in
one of these places is difficult, and few
of them have clocks on the walls.
Once you enter, you're catapulted into
a place that doesn't really obey the
laws of the time-space continuum.

Oh, yeah, and you could lose a /ot
of money.

As fun as the casino experience
can be, it pays (literally) to keep your
wits about you. Remember that those
little chips you're stacking on the
blackjack table in front of you repre-
sent real, hard-earned cash. Keep in
mind that if you insert a couple hun-
dred dollars into a dollar slot machine,
with each “3 coin” pull you're losing
three dollars. It's amazing how fast
your funds can disappear.

This month, we'd like to introduce
you to a new form of casino fun, one
that actually allows you to have fun for
free, if you'd like. Sites on the Net are
now offering free downloads of virtual
casino games that you can play on
your PC, and even Java versions of
these games that can be played right
through a Java-capable browser such
as Navigator or Explorer.

Of course, to make money, the sites
also offer real gambling for real, credit-
card-obtained cash. But the beauty of
Internet gambling is that you don't
really need to use money if you don’t
want to. While there are several Net
casinos that require you slap down
real funds (they outnumber the free
ones, actually), | came up with a cou-
ple of sites that allow you to have

er Warch

KONSTANTINOS KARAGIANNIS

some free fun. No real-world casino
would ever allow you to play a few

hands of blackjack “just for kicks.” Now
you can watch your virtual winnings

% Roulette

The Gold Club Casino offers a virtual version of the ultimate game of chance—roulette. Warch the
numbers speed by and wait to see if the ball lands on your lucky number or color!

e
?I[, : '5\ d \A
and on | 7, and L

PFres 1 e 10 oM You win $100.00 FUINE o
Blackjack has long been considered a game where a skilled player can get a statistical edge over
the casino. Find out how up-to-speed your skill in this game is, without risking any cash.



pile up or disintegrate without a care.
And if Lady Luck seems to be on your
side at a particular net session, who
knows? Maybe you can try putting a lit-
tle real money down on that table float-
ing in cyberspace.

GOLD CLUB CASINO

If you like playing games of chance
and you have a computer, it's likely
you have found yourself perusing a
few casino-game software titles at
your local computer store. Everyone
gets sick of Windows Solitaire after a
while, and the idea of having a good
poker game on your PC might have
appealed to you. Or, perhaps you've
been trying to learn the basic strate-
gies involved in playing Blackjack, and
wouldn't mind a little practice.

Whatever your reasons, you may
have seriously considered at one time
or another plunking down anywhere
from $20 to $50 on a CD-ROM. Now
you don't have to spend a cent to get
high quality, multimedia casino action
on your computer.

Point your Web browser over to the
Gold Club Casino site and download
the company's proprietary game pack-
age. With it, you can have access any-
time to a wonderful-looking collection of
games. Choose from Roulette, Black-
jack, Slotmachine, Videopoker, Poker,
and Pai Gow Poker.

When you run the program, it will
ask you if you want to play for fun or
money. Selecting the former will bring
up the game-selection screen and will
automatically give you $4000 of fun
money. Clicking on to play for real
money will bring you to the Cashier
section of the program where you can
use a credit card to purchase real
credits or chips (you have to be online
at the time, obviously).

| only played the games locally
(offline) for fun and found them to be
just as pleasing to the eye as even the
most expensive store-bought titles.
While you should realize that Gold Club
Casino is offering this excellent-looking
and -sounding interface so that you'll
want to play, play, and keep playing,

HOT SITES

GalaxiWorld
htto://www.galaxiworld.com

Gold Club Casino
http://www.goldclubcasino.com
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Using Java applets to create vnlual Vzdeo Poker S/ors and other games of chance, Ga/(mWo; /d
spares its users from having to download any software to enjoy the site.

you don’t need to risk your paycheck to
do so.

The Roulette table is a lot of fun.
After you place your bet, you click
the wheel. While it spins, a close-up
shot of the passing numbers appears
onscreen, and you eventually see the
ball land in its socket. Possibly, the one
you bet on.

Blackjack had a wonderful inter-
face, too. Even though you're the only
one playing (so much for card count-
ing), the simulation still shows a full
table. You place your bet, and the
cards fly onto the table. Before you
know it, you may be stuck holding a 16
while the dealer is showing a ten-value
card. Decisions, decisions, decisions...
At least it doesn’t have to be real
money on the table, right? Of course,
getting dealt that natural 21 makes you
wish it were, sometimes.

You'll find that the other game inter-
faces are rendered perfectly as well.
Certainly a much more exciting pack-
age to have on your PC than Solitaire.

GALAXIWORLD

When first hearing the name of this
site, | thought it was some kind of virtu-
al gaming site, but one more along the
lines of the shoot-em-up in outer space
variety. Still being finished at the time of
this writing, it should be in full swing by
the time that you read this.

In keeping with its out-of-this-world

nomenclature, GalaxiWorld has de-
signed a visually compelling casino
site that makes you feel as if you've
traveled to a gambling spot floating out
in space somewhere. After you spend
a moment looking at the animations
and moving star fields, you can get a
free membership to the site. All they
need at first is a user name, password,
and e-mail address. You can then
select as much “fun money” as you'd
like to play with. The site wasn't offer-
ing gambling for real money just yet,
which to many might make the site
even more appealing.

Then, it's off to the games. Unlike
the earlier site, there’s no need to
download any software. GalaxiWorld
employs tiny Java applets to simulate
various casino games. Try to download
the latest version of either Navigator or
Explorer for the best resulits.

While still a beta site, GalaxiWorld
only offered two choices—Video Poker
and Slots—but will soon offer (easily
by the time this is in print) a whopping
52 games. To be perfectly honest, |
didn't even know that there were this
many games of chance in existence!

The two games | was able to try out
work on the same principle. A virtual
machine appears on your screen, and
you choose how many coins you'd like
to play (from one to five). Then, if
playing poker, you hit peaL. The cards

(Continued on page 66)
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DIMINUTIVE DIGITAL
CAMCORDER

MODEL DSR-PD1 DVCAM DIGI-
TAL CAMCORDER. From Sony
Electronics Inc., 1 Sony Drive,
Park Ridge, NJ 07656; Tel. 800-
686-SONY; Web: www.sony.
com. Price: $2975.

Dan and Annie Weatherbee are cre-
ating a documentary about the prepara-
tion, training, and challenges facing
the astronauts aboard the Space Shuttle
Atlantis. The camera they select for the
Jjob must be small, lightweight, able to
use existing lighting conditions, and
easy for the astronauts and their train-
ers to use—without distracting them
from their own mission.

Moss Landing Laboratories uses a
camcorder mounted on the back of a
sea lion to obtain unique underwater
footage of whales in their natural habi-
tat in the Monterey Bay area. The cam-
corder, and its waterproof casing
(donated by Pace Technology), must
be small and lightweight enough so as
not to hinder the speed and agility of
the sea lion. High light sensitivity is
required to capture images in the
depths of the ocean, and the video out-
put must be good enough to be broad-
caston TV.

The popular MTV show Road
Rules was looking for a camcorder that
could be used both on screen by the
cast, and behind the scenes by the
crew, as the show follows five young
adults around the country as they strive
to complete a variety of missions. The
camcorder had to have a sleek, high-
tech look on the air, yet be easy for the
cast to use. It also had to be small and
lightweight to allow the greatest free-
dom of motion to tape scenes as varied

as bouncing inside a giant inflatable
ball and capturing images of ghosts in
a haunted castle.

All three of these disparate groups
selected the same camcorder—and not
a professional unit. They chose Sony’s
DSR-PDI DVCAM digital camcorder—
a consumer model that’s available to

anyone (who can afford it, that is).
Their own comments explain why.
“The astronauts have ... agreed to
take the DSR-PD1 into orbit with them
during the mission,” said producer
Annie Weatherbee. “The camera is so
small, it fits in the pocket of their flight
suits. They can take it out, shoot



footage, and put it away without inter-
fering with the mission or taking them-
selves out of the action.”

Besides reducing the amount of
drag, which makes it easier for the sea
lions to keep pace with the whales, and
providing PCM stereo digital audio
recording of whale song, “Sony’s DSR-
PD] digital camcorder and DVCAM
cassettes made our research much
more manageable,” noted Dr. Jenifer
Hurley from Moss Landing. “We
could download the information to a
computer. We will also be able to
freeze an image and study it clip-by-
clip, if necessary, and duplicate or edit
the same video over and over without
the quality of the image degrading.”

“The DSR-PDI1 provided the out-
standing video quality needed to con-
tribute to the production of the show
and the camcorder’s ease of use was
very important when working with
amateurs,” said Tod Dahlke, director of
business development of MTV’s Road
Rules. “We wanted to capture life as it
happened, and the DSR-PD1 let us.”

In singing the praises of this partic-
ular Sonry model, Weatherbee, Hurly,
and Dahlke inadvertently yet effective-
ly summed up the many advantages of
digital video (DV) in general, and the
DVCAM format in particular. Digital
video, by the way, should not be con-
fused with digital features (zooms or
special effects, for instance) that are
offered on analog camcorders. Just as
all audio material recorded on a CD,
MiniDisc, or DAT is recorded as a
stream of digital bits (0Os and 1s), both
the audio and video portions of a digi-
tal video recording are digitally encod-
ed on a DVCAM. (See the accompany-
ing box for more on digital standards.)

Strictly speaking, Sony's DSR-PDI
DVCAM digital camcorder is not a DV
camcorder, but they share some simi-
larities. The company calls DVCAM
*“a more reliable and higher end format
than the consumer DV format.” The
two are somewhat, but not entirely,
compatible. DVCAM’s track pitch is
15 mm compared to DV’s 10 mm, and

Gizmo is published hy Gernsbhack Publications,
Inc., 500 Bi-County Blvd., Farmingdale, NY
11735. Senior Writers: Christopher Scott and
Teri Scaduto. Copyright 1998 by Gernshack
Publications, Inc. Gizmo is a registered trade-
mark. All rights reserved.

DVCAM offers both a drop frame and
a non-drop frame (SMPTE) time-code
system. For audio recording, DV uses
an unlock mode, in which the audio
and video sampling frequencies are
independent, while DVCAM uses a
lock mode, in which the two sampling
frequencies are synchronized. Both DV
and DVCAM cassettes can be recorded
using eitier DV or DVCAM video
gear, but DV-formatted cassettes can
be played back on DVCAM equipment
only if they’ve been recorded in SP
mode. Editing between the two formats
gets even more confusing, due to the
difference in track pitch. Depending on
the specific models involved, you may
or may not be able to digitally transfer
video from a DV to the DVCAM. To
further confuse things, the DSR-PDI
uses the “mini DVCAM” flavor of
tape, not the standard size.

The first thing you’ll notice about
the DSR-PD1 is its diminutive size. The
overall dimensions of the camcorder are
2-3/8 X 5-1/8 X 4-5/8 inches, taking
into account the color viewfinder and
lens, which protrude (back and front,
respectively) from the top of the unit,
and the battery compartment bump-out
on the right side. The main body of the
camcorder actually measures just 4-
3, (H) X 3-3/; (W) X 1-3/,( (D) inches. It
weighs in at just over one pound.

The uppermost portion of the DSR-
PDI is home to the viewfinder on one
side and the lens on the other. At the
top of the unit is a built-in microphone
and an accessory shoe. On the right
side, just behind the lens, are the zoom
controls and a Focus button that
allows you to focus manually, using
the focus ring that encircles the lens.
Just to the right of the viewfinder is a
dial used 10 customize the viewfinder
to your eye. On the “front panel”
(below the lens) is a light that indi-
cates when the unit is recording, and a
covered jack labeled “DV in/out.”

To the left of the viewfinder is
a hinged door that opens to reveal
a 2-1/,inch (measured diagonally)
“Swivelscreen” color LCD that can be
used during recording or for playback.
Inside the Swivelscreen compartment
are controls for adjusting brightness,
volume, menu options, and more, all
surrounding a small speaker.

Just below the LCD screen is the
battery compartment. The DSR-PDI

uses an “Accupower” lithium-ion bat-
tery system that earns its name by let-
ting you know, to the minute, just how
much battery life remains at any given
time. The time is displayed next to the
battery icon at the lower left side of
the image in the viewfinder or on the
LCD—keep an eye on it when you’re
using the Swivelscreen to discover
just how quickly that luxury drains
battery power!

Directly below the standard view-
finder is the multi-position power con-
trol dial. A small green button on the
dial must be depressed before the
power switch can be moved from the
off position to vTR (for playback),
camcorder, or photo standby mode. A
press of the large, round red button in
the center of the power dial starts actu-
al recording.

Located a bit further down the rear
panel, the START/STOP mode button
appears at first glance to be redundant.
It turns out to activate one of three
modes of recording. In normal mode,
pressing the record button once starts a
recording and pressing it a second time
stops it. In the second mode, the cam-
corder records only while you hold
down the record button, and stops as
soon as pressure is removed. In the
five-second mode, recording starts
when you press record, and it automat-
ically stops five seconds later.

The idea behind the latter two
modes is that instead of 30 minutes of
boring, live-action recording, you’ll get
quick, punchy scenes of lively video.
Of course, you have to master your tim-
ing in five-second mode. Press record
when your daughter is climbing up the
diving-board ladder, instead of when
she’s poised to begin her dive, and you
might not get to see her shear the water
upon landing! The point is, of course,
that nobody wants to see her climb the
ladder, and your video will be much
improved for having omitted that part.

Two other “front panel” buttons are
labeled AE Lock and FADER. AE lock
takes the camcorder out of automatic
exposure mode and can be used to
lock in an exposure setting (0 compen-
sate for such problems as strong back-
lighting, insufficient light, or taping a
bright subject in a dark background.
The fader allows you to fade a scene
in or out, giving your recording a
more professional look. When fader is
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activated, it affects not just the pic-
ture—the sound also fades in or out.
The fade-in/-out function can be used
only in the normal START/STOP mode.

Running alongside the START/STOP
mode, AE LOCK, and FADER buttons is a
rubberized panel that contains soft-
touch video playback controls. When
the camcorder is in playback mode,
the STOP, REW, PLAY, FF, and PAUSE con-
trols light up within that panel. At all
other times, the panel remains dark-
ened. Rounding out the “front panel”
is a battery-lock slide-switch, used to
keep the battery compartment secure-
ly locked shut.

The DSR-PD] uses a !/;-inch color
CCD with 680,000 pixels. Its zoom
system allows for 20X digital or 10X
optical zooming. Only one audio mode
is offered: 12-bit/32-kHz provides
*“CD-like” sound and the ability to dub
in a second soundtrack along with the
first. (CDs are actually recorded with a
resolution of 16 bits and a sampling
rate of 44 kHz.) The camcorder is
capable of taking up to 340 individual
still shots on a 40-minute tape.

The DSR-PDI is an intuitively easy
camcorder to use. Our first attempts
were at a small family birthday party,
held in the backyard, and at an Easter
Egg hunt the next day. We hadn’t had a
chance to familiarize ourselves with
the camcorder—in fact, we didn’t even
open the manual before we used it. Yet
we managed, without a hitch, to charge
and install the battery, pop in a tape,
and make a decent recording.

Actually, we did experience one dif-
ficulty. Phone calls to every electronics
store in the vicinity of our suburban
Long Island home—including Circuit
City, Nobody Beats the Wiz, and
RadioShack—failed to turn up a DV
cassette. We were able to pull some
editorial strings and have one Fed Ex’d
from Sony, but Joe Consumer does not
have that option. Several days later, we
did locate a store in Manhattan that had
them in stock, at a price of about $12,
but it will be some time before you can
pop into K-Mart or CVS and buy a tape
for a DVCAM or a digital camcorder.

The quality of our first DVCAM
taping was merely “decent” but not
through any fault of the DSR-PDI.
Technically, the recording was excel-
lent. Pure, deep colors, smooth zooms,
little to no jitters. It suffered, however,

from lack of restraint on the part of the
videographer, who let the camera run
during several interrupted starts of
“Happy Birthday” (while waiting for
someone else to get his camcorder up
and running), and the hammed up
antics of a three-year-old who, each
time he found an Easter egg, would
tumn to the camcorder, hold it up, and
say “Cheese!”

The first problem could be
resolved via some heavy-duty editing,
which we’ll come to later. It could
have been avoided in the first place,
however, if we’d known about the
stop/start and five-second recording
modes. Subsequent recordings bene-
fited enormously from their use. (The
second problem will be outgrown
soon, we hope.)

The DSR-PDI is a pleasure to use.
Its slim dimensions and light weight
make it effortless to hold (even for
folks with small hands) for long peri-
ods of time. The color viewfinder,
which can easily be adjusted to suit
your vision, is surrounded by comfort-
able soft rubber eyecup that can be
bent back by eyeglass wearers to get a
better view. Using the Swivelscreen
removes the artificial barrier of a cam-
corder pressed up against one’s face; it
makes the videographer feel as if he’s
part of the action, and the subject feel
less self-conscious. The screen can
pivot around to any angle, allowing
you to capture some interesting shots.
If you turn it completely around, it can
be used simultaneously with the
viewfinder, allowing the subject to see
himself just as you do.

Whether you opt for the viewfinder
or the Swivelscreen—and we’d sug-
gest the viewfinder if you intend to do
any long-term taping, since the LCD
screen is a huge power drain—you’ll
be presented with a comprehensive on-
screen display. The time code indicates
the recording or playback time in
hours, minutes, seconds, and frames.
Remaining battery power is noted via
both an icon and the actual time in
minutes—quite accurately, according
to our experience. The tape indicator,
on the other hand, displays the minutes
used, rather than those remaining. A
tiny hand, surrounded by lines that
make it appear to be moving, lets you
know that the DSR-PDI’s Super
SteadyShot image-stabilization func-

tion, which uses motion sensors to
compensate for unintentional hand
movement, is active. The display also
informs you of any other special tea-
tures, such as the fader or power zoom,
that are currently in use.

Although there’s generally no need
to make adjustments to any of the
camcorder’s many settings and fea-
tures—virtually everything is auto-
matic—it is possible to change set-
tings and opt for manual control of
functions via an on-screen menu. The
MENU button is found inside the
Swivelscreen compartment, along with
arrow buttons used to navigate the
menu and an EXECUTE button used to
make your menu selections. If you're
using a tripod, for instance, you could
shut off the SteadyShot system. The on-
screen menu is also used to take advan-
tage of the camcorder’s three automatic
exposure modes: sports, for capturing
high-speed action; sunset/moon, for
recording night views, sunsets. or even
fireworks or neon signs; and landscape,
for capturing a landscape through a
window (as you drive along a scenic
route) or through a screen door or wire
fence. The menu is also used to adjust
the white balance, the digital zoom, and
the remote control.

What’s most striking about record-
ing with this digital camcorder is that
it's virtually the same as recording
with any analog camcorder. There’s
no new set of rules or terminology to
learn. There’s nothing in the least bit
intimidating about shooting videos
with the DSR-PDI. It feels as if
you’re using a very high quality, very
compact analog camcorder.

Taking still shots is also a straight-
forward matter. With the power knob
turned to “Photo,” you press START/STOP
lightly as you line up your shot. When
you’re ready, simply press harder. It
takes about seven seconds for a photo to
be recorded, during which time “Photo
Rec” flashes in the display, sound is still
recorded, and the image you see is sim-
ilar to an animation. Photos can be dis-
played on any video monitor or can be
printed on a video printer.

Whether you’re 1aping action
scenes or still shots, things begin to get
a bit tricky and intimidating during
playback and editing, primarily
because so many options—most of
which require additional connectors
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and/or equipment——are available.

The easiest way to check out your
recordings is to play them back right
on the camcorder, using either the
Swivelscreen or the viewfinder. When
you select VTR mode, the playback
buttons on the front panel become
activated and illuminated. The sup-
plied remote control can also be used
to select playback functions, which
includes viewing stills or playing
video at normal, double, or !/; speed,
or frame-by-frame.

The digital camcorder offers sever-
al convenient search functions. You
can locate the beginning of a recorded
scene by searching for the date record-
ed. During playback, if you come
across a scene you know you’ll want
to return to, you can mark it with the
ZERO SET memory button. It’s also pos-
sible to search only for photo-record-
ed still pictures. To find the end of the
recording again, you can press the END
SEARCH button located inside the LCD
screen compartment.

But what’s the point of buying a
digital camcorder if the only way you
can view the superb video it tapes is
on a 2-1/,inch LCD screen? Of course,
there are other options.

You can use the supplied cable to
directly connect the DSR-PDI to any
monitor with a video/audio input jack.
The problem with using “any monitor”
is that it won’t display the excellent
picture quality of the original record-
ing. For a better picture, you can use
the included S-video cable to hook up
the camcorder to an S-video monitor.

As for editing, an S-VHS VCR is
okay, and you can even use a standard
VHS VCR. But you really should use
either a digital VCR or another
DVCAM. In either of those cases,
you’ll need. to use a DV connecting
cable—which is not supplied. A DV
cable will allow you to record picture,
sound, and system data.

The DSR-PDI offers a host of fea-
tures to ensure accurate editing. Its
drop-frame time code provides for
frame-accurate editing. Extended data
code stores date, time, shutter, speed,
gain, and iris data. A Control-L
(LANC) editing interface connects to
Sony VCRs and editing controllers
using an optional VMC-LM7 LANC/
microphone adapter. The DVCAM is
compatible with the IEEE-1394

firewire interface but, once again, the
necessary connectors are not provided.

Ditto for the VMC-LM7 adaptor
and the RK-G128 cable needed for
audio dubbing from any source other
than the built-in microphone. It is pos-
sible to add narration or music to the
original recording without erasing or
degrading the existing soundtrack. The
AUDIO DUB button on the remote con-
trol is used to record the second sound-
track. Once you’ve added the narration
or music, a menu option called audio
mix allows you to adjust the balance
between the two soundtracks.

We loved recording on the DSR-
PDI. Its size, weight, and overall
design combine to make it one of the
simplest, most comfortable cam-
corders we’ve ever used-—even though
it was one of the most technically
advanced. The Swivelscreen, though
certainly not unique to DVCAMs,
enabled on-the-spot playback and
added versatility. The quality of the
audio and video are incredible.

Unfortunately, without a DVCAM-
compatible VCR or a second DVCAM
camcorder, and lacking the audio and
firewire adapters and cables, we were
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not able to realize one of the main
strengths of the DVCAM format¥the
ability to make multiple generations of
edits with no loss of quality.

That won’t be a problem for the
professionals producing the NASA
documentary, MTV’s Road Rules, or
recording whale activity. And you can
be sure that the price of the DSR-PD1
and the currently available editing
equipment will keep DVCAM primar-
ily a product for video professionals
for the foreseeable future.

BRAIN STRAIN

SMART GAMES PUZZLE CHAL-
LENGE 2. From Smart Games,
inc., 27 Congress Street, Suite
211, Salem, MA 01970D; Tel. 978-
745-9900; Fax: 978-745-5400;
Web: www.smartgames.com.
Suggested retail price: $29.95.

Been spending a lot of time playing
games on your computer? You’re
probably developing your hand-eye
coordination. You might be building
up some muscles in the arm you use to
control the mouse or joystick. Perhaps



you even get your heart-beat racing at
an almost-aerobic rate during some
fast-action sequences.

In the main puzzle menu, icons represent each of
the 20 gumes offered in Smart Games Puzzle
Challenge 2.

But, let’s face it—PC gaming is not
a good form of exercise. Not for your
body, and, usually, not for your mind.
Smart Games Puzzle Challenge 2
might not do anything to reduce your
waistline, but it will give every por-
tion of your brain a true workout. The
new version presents 20 different
types of puzzles, in far-ranging cate-
gories. There are logic problems, tests
of your spatial ability, word puzzles,
number challenges, trivia contests,
and even some interesting “sporting
events.” Every game offers several
increasingly challenging levels of
play, assuring that you’re never
bored—but frequently frustrated!

If you don’t relish the thought of
spending hours (we dare you to walk
away sooner!) alone at your computer
station, you can compete with friends
or family members or, via the Internet,
with Smart Games players from around
the world. At the Smart Games Web
site, you can challenge other members
of the Frequent Thinker’s club. If
you’re not on-line yet, the purchase
price of the software includes 30-day
free access to AT&T's WorldNet
Service.

Smart Games is aimed at players
aged 14 and up, and according to the
accompanying literature, “even young-
er members of the family enjoy the
lower levels of Smart Games Puzzle
Challenge 2.” Maybe so, but only if
they’re both bright and are willing to
put in the time and effort needed to
master the puzzles.

Take Gates of Trivia, for instance.
As avid Jeopardy fans (not at all bad
at playing along with the TV show),

that was the first puzzle we tried.
Well, after several hours, we were still
on level one. Set up like a Solitaire
game, Gates of Trivia poses multiple-
choice questions in eight categories—
History; Music; Art, Literature &
Language; TV & Movies; Science;
Geography; Sports & Leisure; and
Number, Please. Under each heading
is a stack of question cards. Every
level of the game has several rounds
of questions; each round adds a card to
each stack and difficulty to each ques-
tion. You must answer each question
in every category correctly before pro-
ceeding to the next round.

In the first round of the first level,
there are only two cards under each
heading and only two possible answers
to each question. In subsequent rounds,
however, not only are more question
cards added, but so are more possible
answers from which to choose. If you
correctly answer all the questions
under a heading, the “gates of trivia”
swing shut on that category. If you miss
one or more answers, you are told only
that “You didn’t answer all of the ques-
tions correctly,” not which ones you’ve
answered incorrectly. If you have four
questions, each with four possible
answers, there are dozens of possible
combinations of answers. It could take
you quite some time to get them all
right—as we can attest.

Next, we tried one of the word
games: Down & Across. With years of
crossword puzzles and Scrabble games
under our belts, we were confident
we’d gamer top scores. Wrong again!
The object is to take a group of given
words (usually related in some way)
and arrange them on a grid, using the
least possible amount of space and
making sure that every word touches
another. The goal is to create as many
words as possible, and to avoid creat-
ing “non-words.” It’s a lot harder than
it sounds, and it gave us a new respect
for crossword-puzzle writers.

Still sticking with words, we delved
into It’s a Wrap, a question-and-answer
game that requires you to come up with
the right responses to several clues, and
then use those responses to come up
with the correct answer to a final ques-
tion. The answers are all related in
some way, and usually you’re told how.
They might rhyme, or be anagrams.
Just like in the other games, they are

increasingly difficult to figure out. It’s
a Wrap is a game well-suited to playing
with others. Because the clues are often
twisted or wacky, you'll all have a
good time figuring things out, and
you’ll appreciate each other’s help as
much as the added company.

Feeling the need for a different type
of challerige, we chose PicPax for our
next Smart Games adventure. In this
game, a small square containing a geo-
metric pattern in blue and yellow is
shown in the lower left corner. A larg-
er square is at the right of the screen,
and the pieces needed to replicate the
pattern are strewn in the middle. You
must select, flip, and/or rotate those
pieces then move them into their cor-
rect positions in the large square. In the
early levels of the game, some of the
pieces are already in place. Higher lev-
els leave all the work to you.

We’re not sure if it’s because anoth-
er of our hobbies—quiltmaking—
requires the precise positioning of a
lot of little geometric shapes, or
because we spend what seems like an
inordinate amount of time piecing
together jigsaw puzzles with our
three-year-old, but we breezed right
through every puzzle in PicPax in no
time. It took us by surprise, because
we consider ourselves much more pro-
ficient at trivia and word games than
those that require spatial skills.

Spectacuiar! That's the best
0S ue score for this game.
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This nerdy-looking gy pops up at the end of each

game to let you know how well (or poorly}
you've done.

The next spatial challenge we
attempted was called Borderlines. In
this game, you are shown a scrambled
image made up of repeated shapes,
each with different patterns along their
edges. You must move and rotate the
pieces so that the edge patterns match
on all sides, forming complete pictures
of various flowers or pieces of fruit,
for instance, or sometimes just match-
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ing colors. The rules are deceptively
simple, but the easier early levels pro-
vide good training for the more chal-
lenging brain-teasers that lie ahead.

Slide Show is another visual chal-
lenge. The game developer has divid-
ed a picture into pieces and then
removed some of the pixels from each
piece and placed them into others. The
result is a pixelated mess. Your job is
to slide the pixels around, trying to
arrange them into a complete picture.
We tried only the lower levels of play,
and we found them to be relatively
easy—the closest to a “no-brainer” in
Smart Games Puzzle Challenge 2.

The game of Leap Frog also sounds
childishly simple. Take your green
bullfrog and jump over yellow, blue,
and brown toads to make them disap-
pear (checkers style). Score bonus
points for jumping over a yellow toad
first, a brown toad last, all the yellow
toads first. But as you leap from one
lily pad to the next, the first one just
might disappear. Jump on a rock or an
alligator, and you might find yourself
sliding back to a lily pad.

We experienced a glitch while play-
ing Leap Frog. We should have been
able to move the frog simply by click-
ing on the space where we wanted it to
move—but that had no effect other
than to make a noise. Through trial and
error, we learned that we could select
Navigate from the Tool Bar, click on
Go to Leap Frog, and when we
returned, the move would be made. Of
course, that method was too ponderous
and time-consuming, and we quickly
gave up and called Smart Games’ toll-
free technical help number.

The recorded announcement in-
formed us that all operators were busy,
but if we left a message, someone
would get back to us as soon as possi-
ble. A helpful, polite man did return our
call within an hour—but by that time
our computer had conked out complete-
ly—through no fault of the program.
We replaced the monitor, booted back
up, and found that Smart Games was
working perfectly once again—and that
the Leap Frog scores we’d tallied previ-
ously had been recorded despite our
computer problems.

Moving right along, we tried play-
ing Fool’s Jewels, in which you must
use domino-like tiles, linked in vari-
ous combinations, to cover up pieces

of coal (which carry negative point
values) and magnify jewels (which are
worth varying points). More jewels
are found in another spatial-relations
game called /ce House, in which your
goal is to use a little yellow tractor to
push the jewels into the ice cubes that
match their color.

Ice House is a good example of
how the game’s creators use the early
levels to prepare you for more difficult
ones. In each level of play, a new con-
cept is introduced. Level One lets you
get acquainted with moving one type
of jewel with the tractor; in Level Two,
there are two types of jewel. Level
Three introduces X-ray blocks that are
used to reveal jewels within seemingly
empty cubes. Spring-loaded wall sec-
tions that push cubes back a square
make their first appearance in level
four. The gradual introduction of
increasingly difficult concepts, which
will be used in more complex combi-
nations in higher levels of play, keeps
the frustration level low while allow-
ing you to learn as you play.

Brain Candy dares you to match up
assorted candies by four different
attributes: type, color, pattern, and
number. It’s not as sweet and innocent
as it sounds, though, once again, early
levels prepare you well for more
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Take the scattered pieces shown at left in PicPax,

the given pattern.

Occasionally, the word fragments presented in Writer’s Block will form a quotation when properly

advanced games.

Several other games involve spa-
tial relations and/or moving from a
starting point to the end in the short-
est/quickest possible route. Odyssey
challenges you to find the easiest way
home as you move across a board
made up of squares, each of which
features arrows that specify your next
move. You gain points by landing on
the bonus squares before heading to
home “base.” In Mass Transit, you
must find the shortest train route
between the start and finish points,
working with train schedules between
several different stations. Pipeline
should be required gaming for
plumbers. It challenges you to use
straight lengths of pipe, as well as
ells, crosses, t-shapes, and caps, to
connect the water main to the valve
and several the fixtures. In Mirror
Mirror, you must make a beam of
light hit a target by manipulating
reflective single- and double-sided
mirrors, splitters that allow light to
both bounce off and pass through, and
black holes that absorb all light. Sticks
& Srones requires you to correctly
place a specified number of sticks and
stones into a grid of hexagons, so that
the specified number of each item is
in every row and column.

POVVVVVOVVD LUDOTDDOS
it - e

Y

L A —

and flip and rotate them as necessary to recreate



W"ﬂ!’ﬂ onﬂmmmmommc’mv
et =

The only “sports” games includ-
ed—and calling it that is a bit of a
stretch—is Polf. You guessed it, it’s a
cross between pool and golf. Once
again spatial relations come into play,
as you select the angle of each shot and
the weight of the cue (which determines
the strength of the shot). As in pool, the
ball ricochets off walls (and other obsta-
cles). As in golf, the goal is to get the
ball into the hole in as few shots as pos-
sible, avoiding obstacles such as sand
traps and water holes, and to come in
under par. This is the one game in
which we actually beat Smart Games’
best score in one round, getting a hole in
one on a par 2 hole!

There’s only one math game includ-
ed in the program. Marh Path is a
numerical maze in which your route is
determined by the value of the numbers
shown and by the mathematical signs
(+, X, <) encountered along the
way. We made it as far as Level Eight
pretty easily, but we’ve been stuck on
Level Nine for a couple of days now.

That’s the way it goes with Smart
Games. You find yourself breezing
along, acing each level of a game. As
you complete each level, the Smart
Games Braniac encourages you with a
big smile and a “Yeah! That’s the best
score possible for this game.” Just
when you’re beginning to feel a bit
smug (and very brainy), you'll com-
plete a level only to be told, “That’s
your best score for this game, and
yet... you can do better.” Go back and
try again, and you’re likely to get a
frown along with the message, “You
didn’t beat your best score.” You can
keep trying until you get it right, ask a
friend for help, or take a break and
switch to another game for a while.
That’s one of the nicest things about
this program: There’s always another
game to play.

Having reached a mathematical

Take the ptrelured image (Ieﬁ) in Shde Show dnd set it snarghr (right).

dead-end, we decided to try a truly
unique game: Say What? This “audio
jigsaw” presents you with bits of sound
that, when properly unscrambled, form
a readily identifiable soundbite (a snip-
pet of Beethoven’s Fifth, for instance,
or President Kennedy saying, *And so,
my fellow Americans, ask not what
your country can do for you but what
you can do for your country”). Some of
the puzzle pieces display soundwaves
on them, allowing you to match them
visually as well as audibly. Some
pieces are “flipped” (played backward)
and can be surprisingly hard to differ-
entiate from the forward-playing bits.
As far as we know, this is the only PC
game that puts your ears to a test.

placed; in others, the grid pattern
might be diamond shaped (which, we
suppose, could be considered a pyra-
mid with a mirror image). Some or all
of the vertical and horizontal rows are
marked with red arrows. You must use
the given letters to create words with-
in those rows, filling in all the spaces
of the grid. Sometimes there are
themes that link the words. Sometimes
there are more letters than spaces. As
always, the puzzles increase in diffi-
culty, presenting the solver with letter
lists in which U and Y are the only
“yowels”, or Z is used for most of the
consonants. A nice feature of Word
Pyramid is that you have the ability ta
change what Smart Games cails the
“font” of the letters (actually the color
of the letter and the background) until
you find a contrast that’s easiest on
your eyes.

Eyestrain might become a worry, as
you become hooked on one game, o¥
find yourself stuck on a level for a long
period of time, unwilling to move onto
another level or game until you've per-
fected your score on this one. There are
so many various puzzle challenges that
it’s quite easy to spend an entire day at

In Ice House, you must use the lmle yel[ow tractor to move gemstones from the starting position
(left) into home position (right).

Ready for another foray into the
world of words, we moved on to
Writer’s Block and Word Pyramid. In
Writer’s Block, you’re presented with
a collection of words that’s been brc-
ken up into short groups of letters.
Your goal is to take those groups and
piece them together to form words. In
some puzzles, you must then form the
words into phrases to achieve the
highest possible score.

Finally, Word Pyramid presents
you with a usually empty, usually
pyramid-shaped grid, with a bunch of
letters arrayed beneath it. In some lev-
els, a few letters have already been

the computer, moving from one game
to another, without ever getting bored.
Don’t be surprised to find yourself
most enthralled with a game that you
wouldn’t expect to hold your interest
(“Oh, I'm not good at word games...” ).
Become sufficiently addicted, and
Smart Games Puzzle Challenge 2
might even be good for your waistline,
as you find yourself forgetting meals
and snacks.

In fact, perhaps the biggest chal-
lenge you’ll face once you’ve installed
Smart Games Puzzle Challenge 2 on
your computer is ever getting any
work done again!
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GIZMO NEWS

CEMA OKAYS HOME
NETWORKING STANDARD

The EIA-709 standard for home
networking, which was recently
approved by the Consumer Electronics
Manufacturers Association (CEMA),
enables a new generation of intelligent
products such as lights, appliances,
heating, ventilation and air condition-
ing (HVAC) equipment, security sys-
tems, and audio/video equipment to be
networked together to create automat-
ed homes and apartments.

The standard is divided into three
parts. EIA-709.1 defines a common
protocol and transceivers for network-
ing consumer products over existing
power lines using narrow-band sig-
nalling (EIA-709.2) and free topology
twisted-pair media (EIA-709.3). The
communication protocol provides peer-
to-peer communication for networked
control and is suitable for implementing
both peer-to-peer and controller-based
systems. It defines a rich set of features
that can be used to support simple
on/off functions or complex devices.
Those features include acknowledged
and unacknowledged messaging ser-
vices, a full suite of network-manage-
ment services, authentication for mes-
sage security, prioritization for impor-
tant messages, and router-compatible
addressing that can be used with off-
the-shelf routers. Currently, power-line
and free-topology twisted pair are
defined in the standard, but the media-
independent protocol is capable of sup-
porting communications options in-
cluding radio frequency, infrared, coax-
ial cable, and fiberoptics.

“EIA-700 was based on an existing
protocol that is widely used by more
than 3500 companies worldwide in
the residential and commercial sec-
tor,” noted Jim Dasson, chairman of
the CEMA Home Control Systems
Subcommittee. “Now companies can
confidently build products to this stan-
dard, knowing that it is stable and sat-
isfies the stringent requirements of
CEMA.”

The LonMark Interoperability
Association is responsible for ensur-
ing that products from different manu-
facturers work together. A LonMark
logo will appear on products that meet
EIA-709 requirements.

IN-FLIGHT FIRE RISK?

Several major airlines have begun
installing ports in some first- and busi-
ness-class sections, that allow passen-
gers to recharge laptop batteries or
power the computers without draining
the battery. But the Portable Re-
chargeable Battery Association, a
trade group based in Atlanta, has
warned the Federal Aviation Admin-
istration (FAA) that, if improperly
used, batteries can overheat, emit
fumes, and even catch fire. Although
the group is not aware of any such
incidents, such fires are a possibility,
particularly if the battery is old or if
the type of battery does not match the
charger being used. The risk is greater
on airplanes, where the recharger
ports are intended for general use, and
not specially designed for specific bat-
tery types.

According to the FAA, the on-
board rechargers offer several safety
systems, including automatic tripping
mechanisms in both the port and the
adapter that leads to it. Meanwhile, an
industry group known as the World
Airline Entertainment Association is
helping the FAA establish standards
for airline rechargers and adapters.

HERE COMES INTERNET?2

More than 20 universities are par-
ticipating in a project known as
Internet2, which plans to create a net-
work that is 1000 times faster than the
Internet as we now know it. The plan is
to have it up and running—for use by
the university community only—with-
in a few years. Although it won't be
available to the general public, it’s
expected that technical advances
developed during the creation of
Internet2 will trickle down to the rest
of us on the existing World Wide Web.

Vice President Al Gore, who spelled
out some of the details behind Internet2
in April at a White House press confer-
ence that coincided with the spring
meeting of the University Corporation
for Advanced Intemnet Development,
declared, “We will end the days when
the World Wide Web is known by some
as the world wide wait.”

An ultra-high-speed “backbone” of
computers will directly link universi-
ties in a hard-wired network that uses
fiberoptics. The Internet2 network is
said to be able to transmit the entire

contents of the 30-volume Encyclo-
pedia Britannica in just one second.
The new Internet will also differ from
its predecessor in the granting priori-
ties to network-critical projects, such
as telemedicine. On today’s Internet,
every transmission is handled in the
same manner.

DEFINING THE
“DIGITAL DIVIDE”

According to a study conducted at
Vanderbilt University in Nashville,
Tennessee, a gaping “digital divide”
separates black and white Americans
in Cyberspace. The study, which was
published in April in Science, was
based on telephone interviews of more
than 5800 people in December 1996
and January 1997.

The largest discrepancies in com-
puter ownership and usage were found
among high-school and college stu-
dents. The study found that less than
one-third of the black students own a
home computer, compared to almost
three-quarters of the white students.
The gap remained even when the
results were adjusted for differences in
household income. While 59 percent of
white students polled had been online
in the previous six months, that figure
was only 31 percent for black students.

The study results bode ill for the
future of the U.S. economy. “If a sig-
nificant segment of our society is
denied equal access to the Internet,
U.S. firms will lack the technological
skills needed to remain competitive,”
stated the report.

Further widening the gap is the fact
that white students who do not have
access to a home PC are more than
twice as likely as their black counter-
parts to have used the Web in the pre-
vious week, pointing out the need to
provide Internet access in schools,
libraries, and community centers in
primarily black neighborhoods.

The problem is being addressed on
two fronts. Significantly more Afro-
Americans than whites plan to purchase
a home computer in the next six
months. And the FCC has announced a
change in the disbursement of federally
subsidized Internet  connections.
Originally intended to be distributed on
a first come, first served basis, qualified
schools, libraries, and health-care facil-
ities in the poorest areas will be first in



line to receive the discounted hookups.

THE DIGITAL
VIDEO STANDARD

Until recently, high prices and the
lack of a digital video (DV) standard
made consumer units unpractical.
Digital video was for professionals
only. Realizing the missed sales oppor-
tunities, several dozen major manufac-
turers banded together to create a sin-
gle standardized digital video format,
opening the door for sales of consumer
models 3 - 4 - without any Betamax/
VHS style industry infighting.

The agreed-upon DV standard pro-
vides for excellent video and audio
quality. Digital video delivers over
500 lines of horizontal resolution,
compared with 240 lines from VHS
and 8mm, 400 lines from S-VHS, and
425 lines from Hi8. In fact, the only
way you’ll get higher resolution from
a camcorder is to use a professional
Betacam SP. The DV format provides
three times the color bandwidth of
VHS recordings, and splits the video
signals into luminance (brightness)
and chrominance (color). That separa-
tion, and the additional data found in
the larger bandwidth, translates into
far superior color. DV’s higher signal-
to-noise ratio (54 dB) greatly reduces
the amount of “snow” on recordings,

improves contrast, and allows cleaner,
smear-free highlights. An error-cor-
rection system removes those annoy-
ing tape dropouts during tape play-
back. Finally, DV recordings don’t
suffer from the jiggling that appears
on analog recordings as a resuit of the
tape itself moving. As for audio, the
DV format allows for two PCM, or
pulse code modulation, stereo record-
ing modes: 16-bit mode for recording
with CD-quality sound; and 12-bit
mode, which trades off some audio
resolution but allows you to dub a sec-
ond stereo track over the first without
losing the original video recording.
Wait, there’s more. The digital video
format allows the camcorder to double
as a digital still-video camera, produc-
ing jitter-free still shots and allowing
you to create slide shows or print out
photographs. Frame-by-frame editing
is another advantage. And digital video
supports the IEEE 1394 interface stan-
dard, commonly called “Firewire,”
which uses one cable to transport
audio, video, and control signals, mak-
ing easy work of complex connections.
That means you can easily link any
firewire-equipped digital camcorder
(although all DV camcorders are com-
patible with TEEE 1394, some will
require optional interfaces) to your
computer to download taped sequences

WISH LIST

and still shots, edit them on your PC,
send them via e-mail, and incorporate
them in web pages.

Mini-DV cassettes are quite tiny,
measuring about 21/, X 2 X 1/,inches.
The high-density metal-evaporated
tapes offer only 30 minutes of record-
ing time. That’s because digital video
is extremely data-intensive¥one sec-
ond of digital video signal contains
close to 100 times more data than one
second of a digital audio signal. Data
compression is used to squeeze a half-
hour’s worth of digital video data onto
that one small tape.

The DVCAM format is the Sony-
developed professional iteration of the
DV format. By using a wider track
pitch, it achieves better performance
and the higher reliability required in
the professional environment.

Even though the benefits of digital
video are immense, don’t expect digi-
tal camcorders to replace analog ones
any time soon. The current prices of
digital camcorders (around $3000),
digital VCRs (about $600), and even
DV mini-cassettes ($12 for 30 min-
utes) are prohibitive for all but the
most dedicated videophiles. But, as
prices begin to drop, you can be sure
that DV camcorders will make
dinosaurs of all the analog models.

Surrounded by Speakers

Cerwin-Vega HT Series
Home Theater Speakers

The HT Series Home Theater six-piece system from Cerwin-Vega (555 East
Easy Street, Simi Valley, CA 93065-1805; Tel. 805-584-9332; Web: www.cer-
winvega.com) provides affordable, realistic cinema sound in a home environ-
ment. The system includes four HT-SAT5 satellites, one HT-CTR25 center
channel speakcr, and the HT-S15 15-inch powered subwoofer. The magnetical-
ly shielded satellites use special 5-Y4 inch mid/low-frequency drivers engineered
for tremendously high excursion to deliver extended low-frequency performance
from a relatively small enclosure. Stiff, yet lightweight midwoofer cones with
inverted dust domes, provide excellent transient response, while one-inch silk
inverted dome tweeters deliver consistently distortion-free high-frequency
response. The acoustically matched, dual-ported, magnetically shielded center-
channel speaker features a low-profile cabinet design to fit unobtrusively into the
home-theater setup. The powered subwoofer has a built-in 200-watt amplifier
with auto-on feature. A phase switch on the subwoofer’s rear panel allows cus-
tom adjustment of acoustic polarity. Price: $1626.
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FRANKLIN J. MILLER

Ing audio eguipment for more

than 25 years. During that
fime, I've used the same subcircuits
time and again. That’s the reason
that | decided to design and build
a series of prefabricated circuits
(modules) that could be used as
building blocks in future audio pro-
jects.

The first step in that endeavor
was to determine which audio cir-
cuits were best suited to modular
design. | came up with 24 audio
modules (which seemed to cover
all of the audio processing that
might be needed), plus two power-
supply circuits. The next step was to
come up with a format—a system
whereby the modules could easily
be put to good use.

The criteria | had in mind incluad-

I ‘ve been designing and build-

SURFACE-MoOuUNT
Aubio MobuLes

gy dules yom?;eed to buzld that special
W/ e desig) time by/Ntercannecting
ipsnent you need.

to form the
R070jREs of your own using these

pre-assg |
Cor. ;;{Zwit g
m du%r and “w#%

ed uniform size and power-supply ¢

connections. Other factors called
for keeping size to a minimum (thus
the surface-mount design). As the
circuits would all be on small print-
ed-circuit boards—11/,4 X 7/g-inch—
| decided to design them as vertical
(upright) boards, with a row of con-
necting pins across their bottom
edge. The pins would allow the tiny
modules to be easily inserted into a
larger printed-circuit board;
motherboard of sorts. Using such
series of modules, any audio circ
designer could assemble a wi
variety of audio devices that would
be small, rugged, and perform well,
It was determined that +18 volts
(SIP-18V) would be a good choice
for one of the power-supply circuits.
The second power-supply module
(SIP-PS, a self-contained unit) was
designed for those instances when
a lower current might be needed
When all was said and done, the
series contained 26 modules (24
audio circuits and two power-sup-
ply units), which are referred to as
SIPs (for Sngle mhline An devices).

The SIP Lineup. With 26 SIPs to
choose from, it was necessary to
devise an appropriate module
identification scheme and to pro-
duce a short description of each
module. The assortment of modules
include:

SIP-1: Dual variable-gain
amplifier built around a
BA16532 that is config-
ured for non-inverting
operation. An exter-
nal resistor sets
the gain of
each stage
separately.
SIP-2: Dual elec-
fronic balanced-in-
put circuits for micro-
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There are 24 audio plus two power supply modules in the SIP lineup. Only a third of the available

modules are shown here.

PARTS LIST FOR SIP-1

C1, C2—1-uF, 50-WVDC, surface-
mount, electrolytic capacitor
(Panasonic VA series)

C3, C4, C7, C10—22-pF, 6.3-WVDC,
surface-mount, electrolytic capacitor
(Panasonic VA series)

C5, C6—22-pF, 50-WVDC, surface-
mount, ceramic capacitor, Panasonic
1206

C8. C9—0.1-uF, 50-WVDC, surface
mount, ceramic capacitor, Panasonic
1206

IC1—BA15532 dual amplifier. integrated-
circuit (Rohm)

R 1-R4—100,000-ohms, 5%, surface-
mount resistor (Panasonic 1206)

Printed-circuit board. connector pins,
wire, solder, hardware, erc.

PARTS LIST FOR SIP-7

C1, C2—0.47-p.F, 25-WVDC, surface-
mount, ceramic capacitor (Panasonic
1812)

C3. C4, C8, C9—10-pF. 25-WVDC.
surface-mount, electrolytic capacitor
(Panasonic VA series)

CS, C11—220-pF. 4-WVDC, surface-
mount, electrolytic capacitor
(Panasonic VA series)

C6, C7—0.0022-pF, 50-WVDC.
surface-mount, ceramic capacitor
(Panasonic 1209)

C10. C12—0.1-pF, 50-WVDC, surface-
mount, ceramic capacitor (1209)

IC1. IC2—LM386M9 low-voltage, audio
amplifier. surface-mount, integrated
circuit (National Semiconductor)

R1, R2—10-ohm, surface-mount resistor
(Panasonic 1206)

Printed-circuit board, connector pins,
wire, solder, hardware, efc.

phones that use 0.1% precision
resistors to create a common
mode of 70 dB.

§IP-3: Dual electronic balanced-
input circuits for line. Again, 0.1%
precision resistors are used to cre-
ate a common mode of 70 dB.
SIP-4: Dual electronic balanced-
output designed to drive 600-ohm
lines directly.

SIP-5: Special line-driving circuit
with a current driver so it can drive
low-impedance circuits (such as
150 ohms) to very high levels with
low distortion.

SIp-6: Dual summing amplifier. The
actual summing resistors are placed
outside the SIP on a motherboard.
This SIP can also be used as an
inverting amplifier with the proper
choice of external resistor. It can
have gain or loss, depending on the
resistor value selected.

Sip-7: Dual headphone amplifier
for driving headphones or small
speakers.

SIP-8: Automatic-level control for
line-level circuits (great for commu-
nications work).

SIP-9: Dual voltage-control circuit
for operating remote-volume con-
frols and line-level signals.

SIP-10: Four common-buffer amp-
lifiers that can be used to drive a
common signal four ways with
isolation.

SIP-11: Dual electronic SPST switch
for noiseless switching or remote
switches.

SIP-12: Video distribution amplifi-
er—one in and three out. The inputs
and outputs are designed to work

¢ wpzsgsey
4

B

All of the SIPs were assembled on small prini-
ed-circuit boards, measuring 1! 16 X 75-mc/1
excep! the power-supply modules, whose prini-
ed-circuit boards are onty slightly (abour /5
inch) larger.

with 75 ohms.

SIP-13: Ducker circuit, where one
circuit controls the other. The levels
can be set externally via a poten-
tiometer or a fixed resistor. The unit
requires line-level signals.

SIP-14: Electronic mike/line switch. It
can be operated remotely by a
control voltage.

SIP-15: Automatic feedback notch
filter. Great for eliminating unwant-
ed ringing that occurs in a typical
live-microphone environment.
SIP-16: Function generator based
on the EXAR2206 monolithic single-
chip function generator. The unit
will generate sine and sguare
waves. Needs an external resistor
and capacitor to set the selected
frequency.

SIP-17: Combination meter driver
and audio oscillator. The oscillator is
set to about 1 kHz and the meter
driver is used with a 200-pA DC
meter.

SIP-18: Rumble/scratch filter for fix-
ing common problems in audio sys-
tems. It requires line-level signals.
Great for limiting the bandwidth.
SIP-19: Microphone preamp/quar-
ter-watt amplifier. Operates from a
single supply. Can be used to
amplify microphone signals, and
then tfo listen to it using the other
half of the circuit.

Sip-20: DC-DC converter that
allows a unit that requires a dual-
voltage supply to run from a single
supply.

SIP-21: Dual-gain, general-purpose
amplifiers that operate on a single-
ended supply voltage. External
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Fig. 1. The Auctioneer’s Amplifie—which is comprised of SIP-1 (dual variable-gain amplifiers),

SIP-7 (dual headphone amplifiers), and SIP-18V ( £18-volt power supply —is bur one example of

the type of equipment that can be fabricated by combining SIP modules.
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Shown here are all the parts required 10 assemble a single SIP module. When assembling a SIP, lay out
all of the required components on the work area, with the components separated according to part num-
ber andlor value, and make certain that they are all there and in the proper quantity before beginning.

resistor sets the gain of each stage
separately.

SIP-22: Dual summing amplifier that
operates on a single supply volit-
age. Summing resistors are placed
outside the SIP on a motherboard.
Can also be used as an inverting
amplifier with the proper choice of
external resistor. It can have gain or
loss depending on the selected
resistor value.

SIP-23: Fast-attack limiter for line-
level audio signals. Release time Is
set externaily. Another pin is used to
set the window within which the
limiter operates.

SIP-24: Dual unity-gain buffer ampti-
fiers. In addition, there are two
power-supply elements that will be
useful.

SIP-18V: Voltage rectifier and 18-
voit regulators. Just supply 30 volts
AC at 100 mA (min.) to the unit.
SIP-PS: Complete seif-contained
power supply. Delivers +18 volts
at 35 mA.

Tools You Will Need. Any hobbyist

ought to be able to assemble sur-
face-mount, printed-circuit boards.
But because the SIPs are buillt using
surface-mount components, there
are some special tools that will be
required. Chief among the items
needed to assemble the SIPs Is a
well-ighted work area. A 20-watt
halogen lamp does a splendid Job
of lighting the work area. In addi-
tion to the light requirement, the
workplace should be slightly raised
above conventional tabletop
height. A 4- X 4-inch block of wood
works well In this application.

In addition, there are a few spe-
cial tools that will make assembly
easier, some of which you may
already have on hand. But if you
don’t, be sure to get them before
you begin trying to assemble your
SIPs. You'li need a small pair of
tweezers (such as the General
Hardware #401 AA). The tweezers
are very useful for placing small
parts on the prinfed-circuit board.
Fine-gauge solder is a must, as Is flux
cleaner. You should also keep a

small-gauge solder wick handy, in
case you need to remove soider
from a component or printed-cir-
cuit pad. Many of those items can
be purchased from your local

soluonoa|3 Jeinded ‘g6t isnbny
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RadioShack or other electronics
supplier,

A magrifier with a built-in light is
also useful when working with such
small ltems. There are two types
availakle. One type of magnifier—
the PFrecislon Optical 959 double
loop—simply clips onto your glass-
es, while the other type is like a
headband that fits over both eyes.
(Those items should be available
from larger hardware stores.)

A low-wattage, soldering-iron
heating element (such as the Ungar
9830) with a very fine tip (like the
Ungar 9012) is another must. (The tip
is not supplied with the iron, but do
get one; it is very handy.) The holder
assembly for the specified iron heat-
ing element is the Ungar 9800. That
completes the list of tools that you
should have before you attempt to
build your first SIP

Since you'll be working with rela-
fively small components, be sure
that your work area is clean, neat,
and organized. You don’t want to
misplace any of the tiny parts that
you'll be working with in the clutter.

SIP Assembly. Before beginning SIP
assembly, make sure you have alt of
the components that you'l need
laid out before you. That way they
can easily be located when they
are needed. Be sure that the solder-
ing iron is hot and tinned. Tinning the
soldering-iron fip enhances heat
fransference—that’s important since
holding the soldering iron against
the component and/or circuit
board for too long can damage
both those items.

Begin assembly by positioning
the board so that the nine connec-
fion fingers point toward you.
Remember that this is a surface-
mount assembly; thus the compo-
nents are soldered to the foil side of
the board. Before attempting to
solder any component in position,
melt a little solder on the pin-4 pad
of the IC and on one of the two-
point pads (those intended for the
resistors and the bypass capaci-
tors) on the module’s printed-cir-
cuit board.

Using the tweezers, place the IC
on the proper pads. Make sure that
the IC is properly aligned and ori-
ented. Reheat the solder at pin 4
while holding the IC in place with

the tweezers. Once the solder
becomes molten and flows to the
connection terminal of the compo-
nent, remove the iron. As the solder
cools, the component will adhere
to the pad. You'll have a little time
to quickly make final alignment
adjustments until the solder cools
and sefs.

s
IHHTT

Fig. 2. All of the modules in the SIP series (except
the two power-supply modules) were assembled
on small printed-circuit boards, measuring 1'/;4
X 7lg inches. A full-size template for SIP-1 (dual
variable-gain amplifiers) is shown here.

i

i
Fig. 3. Use this full-size template of SIP-7's
printed-circuit layout to etch your board.

p—

==y

Once the IC(s) are in place,
mount all of the two-pad compo-
nents—resistors, jumper (if required),
and bypass capacitors. Be careful
of dlignment. You can use the same
trick that you used for the IC. Place
a small amount of solder on one of
the pads for the two-pad compo-
nent. Then place the component in
position using the tweezers as
before and reflow the soider.
Continue the process until one side
of each component is mounted.

-

==
o EH.‘"F.. 3 ]
|<—1 9/16 INCHES ——->|

Fig. 4. Shown here is a full-size template for the
*18-volt power supply's (SIP-18V’s) printed-
circuit layout. Note that the board for the
power-supply module is slightly (about !/, inch)
larger than the other boards.

o

Once that has been accom-
plished, secure the other terminal of
each component in place.

Once those components are in
place, mount and soider the alu-
minum electrolytic capacitors on
to the board. Use the same tech-
nigue as outlined for the other two-
pad components. When done,
check to be sure that ali soldered
components are firmly mounted
and that the soldered joints are
mechanically sound. At the same
time, iook for shorts or open soider
connections.

The findl step is to secure the pins
that are used to make connections
to the other circuits. Slip them onto
the printed-circuit board and solder
them into place. After the pins are
in place, remove the shorting bar
from the rear of the pin assembly
and another shorting bar on the
bottom of the pins. Obviously, you
cannot use the SIP until that’'s done.
The rear shorting bar can be cut off
with an X-Acto knife. Use a cutter to
remove the bottom bar. Double-
check the board, and clean any
excess flux from the board. Correct
all mistakes now. If all is OK, you can
put the finished SIP aside until you
need it in a project.

If you found the assembly
description difficult, a VHS video
tape showing in great detail how
each step is accomplished is avail-
able (for $12.95) from the supplier list-
ed in the Parts List. The tape shows
how to assemble a SIP but more
important, it also shows how to han-
dle assembling any project that calls
for surface-mount components,

Auctioneer’s Amplifier. Thus far
we've discussed the reasons for
developing the SIP modules and
how to assemble them. Now, you
might be wondering what kind of
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Fig. 5. Following this parts-placement diagram, assemble SIP-1, making sure that all components
are properly oriented. Start by melting a little solder on one of the pads for each component, as out-

lined in the article.
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Fig. 6. Shown here is the parts-placement diagram for SIP-7. Aside from component orientation,
when assembling the surface-mount SIPs be sure that all the components have good solder joints
and that there are no shorts berween adjacent component pads.

devices can be built using the finy
modules. The applications for the
audio SIPs are endless—all it takes is
a good imagination and some
forethought.

As an example of the type of
equipment that can be fabricated

using SIP modules, the author com-
bined three SIPs—SIP-1 (dual-gain
general-purpose amplifiers), SIP-7
(dual headphone amplifiers), SIP-
18V (*=18-volt power supply)—to
produce the Auctioneer’s Amplifier
shown in Fig. 1. The Auctioneer’s

TABLE 1—SIP PRICE LIST

MODEL ASSEMBLED SiP
i ‘ SIP KIT
SIP-1 $20.00 $10.00
SIP-2 $33.00  $15.00
SIP-3 $33.00 $15.00
 s1p-4 $33.00  $15.00
SIP-5 $22.00 $9.50
SIP-6 $1600  $7.00
SIP-7 $24.00 $12.00
SIP-8  $3600  $16.50
SIP-9 $29.00 $16.50
SIP10 $2200  $12.00
SIP-11 $22.00 $16.00
SIP-12 $5000  $25.00
SIP-13 $28.00 $11.00
SIP-14 $25.00  $11.00
SIP-15 $40.00 $17.00
| SIP-16 $31.00 $21.00
SIP-17 $19.00 $10.00
SIP-18 $2000  $7.00
SIP-19 $1900  $10.00
'SIP-ZO $29.00 $11.00
SIP-2i $18.00 $8.00
SIP-22 $15.00  $8.00
SIP-23 $35.00 $14.00
SIP-24 $1800  $8.00
SIP-18V $20.00 $12.00
SIP-PS $40.00 $25.00

Note: Kit prices good through 1/31/99

Amplifier was developed after
remembering that people are
always trying to get the attention of
perspective buyers at trade shows,
arts and crafts shows, and other
such gatherings.

The input to the circuit is provided
by microphone M1. Audio picked
up by the microphone (either
dynamic or electret condenser
type) is converted to a electrical sig-
nal, Resistor R1 is used when an elec-
tret condenser microphone is
selected as the pick-up device. The

soluoa|3 teindod ‘8661 Isnbny

w
(1]



Popular Electronics, August 1998

(2
(-]

Cl——

C4

+

o] e —=-C2 — s

AC NC NC -18 GND +18 NC NC AC

Fig. 7. The parts-placement diagram for the power-supply module (SIP-18V) is shown here. Once
all the needed SIPs have been assembled, put the SIPs to the side and devise a motherboard to com-

plete the project,

output of the microphone (a signal
on the order of a few millivolts) is
amplified in two stages by SIP-1. In
the first stage of amplification, the
microphone signal is fed to the non-
inverting input of IC1-a of SIP-1. That
amplifier produces a fixed-gain out-
put of 30 dB (determined by R3, a
11k resistor) that is applied to the
non-inverting input of IC1-b where
the signal is further amplified (fo a
level determined by the values of

(S J
|<—1 5/8 INCHES—D-I

Fig. 8. The various discrete components and the
SIP modules of the Auctioneer’s Amplifier were
brought together on a printed-circuit mother-
board. A template of the motherboard’s foil pat-
tern (which measures 27lg by 15/g inches) is
shown here full scale.

R2 R4, and the setting of R5) and
output at pin 7. The gain of the sec-
ond stage of amplification is
adjustable from 10 dB to 30 dB. The
pin-7 output of IC1-b is split across R7
and Ré6 (a pair of 10k potentiome-
ters), which are used as left- and
right-channel volume controls,

From there, the signal splits and is
fed to the two inputs of SIP-7 (a
dual headphone-amplifier circuit
comprised of a pair of LM386 low-
voltage, audio-power amplifiers)
through a pair of 10k potentiome-
ters (R6 and R7). The left- and right-
channel outputs of SIP-7 are fed
through jacks J1 and J3 to a pair of
high-efficiency, 8-ohm speakers.
Suitable speakers are available from
RadioShack. The speakers should

"R
N

have a power-handiing capacity of
S-watts minimum.

Power for the circuit Is provided
by the final module, SIP-18V—which
is comprised of a full-wave bridge
rectifier (BR1), several electrolytic
capacitors, and a pair of three-ter-
minal regulators—coupled with Tl
(@ 24-volt, 0.2-amp, center-tapped
transformer, Mouser # 41FK200).

Assembly. The construction of the
Auctioneers Amplifier is very simple.
Start by assembling the three SIP
modules. Printed-circuit templates
for SIP-1, SIP-7, and SIP-18Vv are
shown in Figs. 2, 3, and 4, respec-
tively. Parts-placement diagrams for
SIP-1, SIP-7, and SIP-18V are shown
in Figs. 5, 6, and 7, respectively.
Once the SIPs have been assem-
bled, the next step is to decide how
the SIPs are to be interconnected.
The best way to interconnect the
modules is to devise a sort of *moth-
erboard,” which can be handled in
a couple of ways—a printed-circuit
motherboard or one fabricated
from either perfboard or experi-
menters board. For those who prefer
to use a printed-circuit board to
accomplish the interconnections
between the SIPs, a printed-circuit
template of the author’s mother-
board is shown in Fig. 8. Once the
motherboard has been prepared,
mount the modules and support
components, using Fig. 9 as a guide,
in their proper positions as you
would do with any other electronics
(Continued on page 44)

Jy SIPA
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*SEE TEXT
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Fig. 9. This diagram shows the part-placement diagram for the Auctioneer’s Amplifier's mother-
board. Note that R on the motherboard is used only if the microphone used in the circuit is an elec-
tret type; otherwise that component must be eliminated.



Monitor Search and
Rescue Missions

our communications re-

Y ceiver and/or scanner
could give you the inside
frack on high-drama search and
rescue (SAR) missions at sea and
over land. You might be able to
pick up the original distress calls,
and then listen in as skilled special-
ists locate and attempt to save
lives and property.

Listen as Coast Guard choppers
scour the ocean for a sinking
trawler, and then pluck the crew
members from the sea. Monitor
mountain rescue squads searching
for a family who never returned
from a skiing trip. Fly along with the
Civil Air Patrol as pilots track the
source of a rescue beacon signal.
Follow the action as an urban
search team checks for survivors of
a major waterfront explosion.

SAR missions are more Common
than most people think, given the
possibilities. Think about accidents,
equipment malfunctions, ship fires,
earthquakes, fioods, storms, and
tornadoes. Then there are those
other unexpected problems that
frequently occur in coastal areas,

You can be a part of

all the action through
YOUT COTMINUNICALIONS
recetver or Your scanner
as the drama unfolds

on land, at sea,

or in the air.

Here are the frequencies
where the action

is hot and heavy.

MARC SAXON

lakes, rivers, and the ocean—any-
where from the wide open spaces
to urban centers. These are prob-
lems that can face people at work,
at home, on a boat, while flying. or
even while camping.

Awareness of a problem situa-
tion may first occur because a dis-
tress signal was transmitted, or
because a ship or aircraft failed to
appear at its destination. A skiing
party may have gotften caught in
an avalanche. Even when a gener-
al location is given, a search must
be made to find the exact spot. It's
vital to reach the area as quickly as
possible with medical assistance,
food, water, and the means fo return
survivors to safety and salvage their
property. For that reason, as soon as
the alert signal goes out, a network
of groups and personnel springs into
action. Their activities are coordinat-
ed via radio communications.

Locally, there are numerous
REACT and other private, state,
local, and sheriff's rescue teams
performing SAR operations. Many
teams are trained for specialized
SAR operations underwater, and in

coastal, mountain, cave, snow. and
deep wilderness areas. Although
many REACT teams use 462.675
MHz, and mountain rescue teams
often operate on 155,16 MHz local
teams generally communicate on
assorted frequencies from the
Business and Special Emergency
Radio Services. Presumably, many
teams will soon be using newly
authorized frequencies in the 220-
MHz band.

National HF Channels. Nationally.
SAR activities are most often provid-
ed by the Coast Guard and the mil-
itary, as well as the Civil Air Patral,
National and international SAR and
distress frequencies are somewhat
standardized. and they dot the
communications spectrum from the
HF through the UHF bands.

if you have a communications
receiver, SSB (USB mode) maritime
distress calls are sent out on 2182,
4125, 6215, 8291, 12290, and 16420
kHz. In Alaska, SSB emergencies are
handled on 5167.5 kHz.

Maritime SAR coordination oper-
atfions in SSB are on 3023 and 5680
kHz. Good HF frequencies to monitor
for US Coast Guard and/or Navy SAR
operations in SSB include: 2182, 2261,
3109, 3120, 3123, 5692, 5696, 5718,
8980, 8984, 9006, 11195, 11198, 11201,
15081, and 15087 kHz. Combined US
and Canadian Coast Guard SAR
operations are on 2103.5 kHz. Listen
for US Air Force SAR operations on
5704, 6714, and 11440 kHz. Manned
Space Vehicle SARs are on 10003
and 19993 kHz.

Canadian Forces SAR operations
are on; 5718, 5850, 6693, 6705, 6714,
8993, 9006, 9027, and 17995 kHz.

National VHF/UHF Beacons. In
1979, the Search and Rescue Sat-
ellite (SARSAT) program was activat-
ed using three polar-orbiting NOAA
sateliites with Canadian and French
Emergency Position Indication Radio
Beacon (EPIRB) receivers. A year
later, the Russians joined SARSAT by
tuning in Russian EPIRB receivers
aboard that nation’s three polar-
orbiting Space System for Search of
Vessels in Distress (COSPAS) satel-
lites. Orbiting every 102 minutes,
SARSAT satelites are positioned at
528 miles above the Earth. COSPAS
satelites are at an altitude of 621
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Your scanner brings in plenty of SAR action on
the maritime channels. (US Coast Guard photo})

<y

Air/ground communications are a siaple of
almost all SAR operations. (US Coast Guard
photo)

miles and circle every 105 minutes.
SARSAT and COSPAS satellites moni-
tor 121.5 and 406.025 MHz. SARSAT
aiso monitors 243.0 MHz. They sense
when an emergency beacon sends
a signal and can then download
that information to ground facilities.
Using the Doppler shift of the bea-
con, the satellites determine the
location from which the signal is
coming. As the satellite approaches
the beacon, the frequency appears
to become lower. Accuracy is 6 to
12 miles for the 121.5 MHz-unit, and
coverage is for about half of the
Earth. The 406.025-MHz unit has a 1-
to-3 mile accuracy and covers the
entire Earth,

Each 406-MHz EPIRB-S transmitter
sends out a unique 15-digit code,
identifying its nationality and giving
other vital information. That infor-
mation is automatically retransmit-
ted as a data burst every 50 sec-

TABLE 1—VHF/UHF SCANNING GUIDE

Aeronautical Distress Frequency, also rescue and survival beacons as well
as ELT, EPIRB-A, EPIRB-B, and EPIRB-S aeronautical and marine

30.45 MHz US Army Nuclear/Chemical Accident Incident Control
34.01 MHz US Coast Guard operations
34.90 MHz US Army Nuclear/Chemical Accident Incident Control
40.50 MHz US Army/Navy SAR
117.975 MHz National Parks Service SAR (A/G)
121.5 MHz
emergency beacons
121.935 MHz National Parks Service SAR (A/G)
121.965 MHz National Parks Service SAR (A/G)
122.75 MHz Interplane
122.9 MHz SAR Training/Practice, also secondarily for SAR operations
123.075 MHz Interplane (helicopter)
123.1 MHz Primary VHF SAR operations
123.585 MHz National Parks Service SAR (A/G)
126.7 MHz Canadian Coast Guard helicopters (Pacific coastal areas)
128.95 MHz Interplane (Pacific Ocean)
130.55 MHz Interplane (Caribbean Sea)
131.8 MHz Interplane (Atlantic Ocean)
132.015 MHz National Parks Service SAR (A/G)
138.45 MHz US Air Force SAR
138.75 MHz US Air Force SAR
143.28 MHz US Coast Guard Auxiliary
148.125 MHz Civil Air Patrol (Secondary)
148.15 MHz Civil Air Patro! (Primary)
149.5375 MHz Civil Air Patrol (A/G & Interplane)
149.875 MHz Civil Air Patrol (Packet Radio)
150.45 MHz Nuclear Emergency Search Team
155.16 MHz Mountain Area Rescue Squads
156.30 MHz US Coast Guard operations
156.75 MHz EPIRB-C rescue beacons
156.80 MHz Maritime Distress Frequency, also EPIRB-C rescue beacons
156.85 MHz SAR Training/Practice
157.05 MHz US & Canadian Coast Guard operations
157.075 MHz US & Canadian Coast Guard operations
157.10 MHz Coast Guard Liaison Frequency, also SAR Training/Practice
157.125 MHz Canadian Coast Guard operations
157.15 MHz US & Canadian Coast Guard operations
157.175 MHz US Coast Guard Auxiliary, Canadian Coast Guard
161.65 MHz Canadian Coast Guard operations
161.825 MHz Canadian Coast Guard operations
161.90 MHz Canadian Coast Guard operations
162.475 MHz Canadian Coast Guard operations
163.00 MHz Nuclear Emergency Search Team
164.025 MHz Nuclear Emergency Search Team
164.10 MHz Nuclear Emergency Search Team
164.225 MHz Nuclear Emergency Search Team
164.2375 MHz Nuclear Emergency Search Team
164.30 MHz US Coast Guard (helicopters & shore stations)
164.55 MHz US Coast Guard (helicopters & shore stations)
164.775 MHz Nuclear Emergency Search Team
167.825 MHz Nuclear Emergency Search Team
onds. The information, and the

location from which the signals are
being transmitted, are dispatched
to SAR organizations.

EPIRB-A and EPIRB-B are emer-
gency beacons that operate on
121.5 and 243.0 MHz. An ELT (Emer-
gency Locator Transmitter) is similar
to EPIRB-A and EPIRB-B units; it is usu-
ally installed in cirplanes and survival
craft. All can transmit AM voice sig-
nals and an unmodulated carrier, as

well as a series of descending audio
tones. Keying up on 121.5 or 243 MHz
for at least 30 seconds will activate
the SARSALT. Type EPIRB-C units oper-
ate on 156.75 and 156.80 MHz, send-
ing out an alternating two-tone
alarm signal.

It is not at all unusual for mislead-
ing emergency beacon signals to
be sent out either by accidental
activation or as a prank. Fraudulent
maritime distress calls have become



TABLE 1—VHF/UHF SCANNING GUIDE

167.85 MHz Nuclear Emergency Search Team
167.95 MHz Nuclear Emergency Search Team
167.975 MHz Nuclear Emergency Search Team
169.60 MHz Nuclear Emergency Search Team
169.675 MHz Nuclear Emergency Search Team
172.30 MHz Nuclear Emergency Search Team

220.8025 MHz
220.8075 MHz
220.8125 MHz
220.8175 MHz
220.8225 MHz
220.8275 MHz
220.8235 MHz
220.8375 MHz
220.8425 MHz

Rescue teams
Rescue teams
Rescue teams
Rescue teams
Rescue teams
Rescue teams
Rescue teams
Rescue teams
Rescue teams

Military Aeronautical Distress, also ELT, EPIRB-A, and EPIRB-B beacons

236.0 MHz US Navy/Air Force Sea Survival Training
237.9 MHz US Coast Guard operations

240.6 MHz US Coast Guard operations

241.65 MHz US Coast Guard operations

242.8 MHz US Coast Guard (inierplane)

243.0 MHz

251.9 MHz US Air Force/Navy SAR, also Training/Practice
252.8 MHz US Air Force/Navy SAR

259.0 MHz US Air Force SAR

261.3 MHz Search area marker buoys

263.8 MHz US Coast Guard operations

275.1 MHz Search area marker buoys

282.0 MHz US Coast Guard operations

282.3 MHz Search area marker buoys

282.8 MHz Primary UHF SAR Frequency
287.8 MHz US Coast Guard operations

305.4 MHz US Air Force Direction Finding
342.2 MHz US Coast Guard operations

381.0 MHz US Air Force SAR

381.7 MHz US Coast Guard operations

381.8 MHz US Coust Guard (Primary UHF helicopter frequency)
383.9 MHz US Coast Guard operations

386.5 MHz US Navy SAR

406.025 MHz EPIRB-S rescue beacons

408.5125 MHz FEMA Urban SAR Teams
409.4875 MHz FEMA Urban SAR Teams
410.4875 MHz FEMA Urban SAR Teams
410.5125 MHz FEMA Urban SAR Teams

410.80 MHz Nuclear Emergency Search Team
413.2125 MHz FEMA Urban SAR Teams
416.0375 MHz FEMA Urban SAR Teams
416.8125 MHz FEMA Urban SAR Teams
416.9375 MHz FEMA Urban SAR Teams
417.5875 MHz FEMA Urban SAR Teams
417.6625 MHz FEMA Urban SAR Teams

457.525 MHz Shipboard survival handheld radios
462.675 MHz REACT and other rescue teams

al too common on 156.80 MHz.

monitoring opportunities

Such unfortunate false alarms have
at times triggered sincere SAR
attempts, serving only to endanger
personnel and equipment, waste
time and effort, and degrade the
efficiency of SAR activities. Yet, even
false alarms generate communica-
tions that are interesting to monitor.

VHF/UHF Monitoring. A scanner
offers many and diverse exciting

realm of SAR operations. Listed here
is a selection of the more interesting
national frequencies on which you'll
want to be certain to “watch” for
activity, although not all will produce
results in your specific area.

You'll note representative fre-
quencies from the military services
as well as Civil Air Patrol, the
Department of Energy’s Nuclear
Emergency Search Team, FEMA's

SAR communications and distress calls may be
monitored on many frequencies located
throughout the communications spectrum. You
can monitor with a conununications receiver
and a scanner! (US Couast Guard photo)

A HH-65 Dolphin helicopter heads our on its
next SAR assignment. Will you be monitoring?
(US Coast Guard photo)

Urban Search and Rescue Teams,
REACT, efc., as well as the new nar-
row-band channels assigned in the
220-MHz band.

Communications are FM mode,
except for those in the 117.0-139.0-
and 225.0-399.975- MHz bands
(which are AM mode). SAR activities
you can monitor on a scanner
include air/ground (A/G) as well as
interplane, intership, ship/shore,
handheld portable, land mobile,
and point-to-point communications.

An outside-mounted antenna is
always a plus for your scanner, and
snould allow you to monitor stations
located at considerable distances
from your station, especially those
airborne communications. Another
worthwhile monitoring aid would
be an RF preamplifier to significant-
ly boost the strength of any weak
incoming signals on frequencies
above 100 MHz.

Our suggestion is to program as
many of these frequencies into your
scanner as you have available
memory slots. From the descriptions
here, you may be able to deter-
mine which will be most or least like-
ly to produce results for you. As time
passes, you can isolate those you
want to keep for permanent instal-
lation in your scanner’s memory. Bl
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You can easily eliminate
unwanted frequencies from
circuits, or dislodge
unwanted in-band signals
from frequencies you are
trying to copy, by using a narrow
bandwidth version of the

bandstop filter. Y
> f
JULIAN KERR f f
0B Q= c

nyone who builds or experi-
A ments with electronics cir-
cuits has at one time or
another been faced with the prob-
lem of removing unwanted frequen-
cies from the signal of interest. In
most cases, a simple low-pass, high-
pass, bandpass, or band-reject filter
will suffice, Such filters are great for
blocking entire bands of frequen-
cies, but what do you do when the
offending frequency is within the
band of interest?
| recently encountered just
such a dilemma while experiment-
ing with a circuit that was
designed to operate below 500
Hz. Because of the circuit’s design
parameters, a 60-Hz, AC-hum
problem soon became apparent.
Aside from 60-Hz, AC hum, interfer-
ing in-band signals can also be
induced by oscillators, motors, or
other signal-generating devices
used in (or near) the circuit. The
signats from such sources are
often difficult to suppress. particu-
larly if the interfering signals are of
greater power than the frequen-
cies that they intrude upon, or if
errors were made in laying out the
circuit. One way to eliminate
unwanted in-band interference is
with a noftch filter.

Notch Filters. A notch filter is func-
tionally similar to a bandstop or
band-reject fiter in that it is
designed to arrest a particular
band of frequencies. But unlike the
bandstop/reject filter, the notch fil-
ter has a very narrow rejection
band. Its rejection band is focused
around the center frequency (fs)
of the circuit., The frequency
response for a notch filter is shown
in Fig. 1. The bandwidth (BW) of
such a filter is the difference
between the frequencies at the
two -6 dB points (f and f) when
the out-of-notch response is at the
reference 0-dB point. The filters
bandwidth is given by: f, - f;.

The sharpness or "Q" of a notch
filter—a measure of the narrowness
of the filter’s bandwidth—is defined
as the ratio of the center frequency
(fo) to bandwidth. The @ of a notch
filter is given by:

fe
Q=5v ()

For instance, a notch fitter that’s
centered on 60 Hz and has -6 dB
points at 58 and 62 Hz (a 4 Hz-
bandwidth) has a @ of 60/4 or 15.

The notch filter does not entirely
remove the offending signat
instead, it greatly suppresses the

offending signal, thereby reducing
its presence in the affected band of
frequencies. The degree of suppres-
sion, called the notch depth (see
Fig. 1). is defined by the ratio of the
gain of the circuit at an out-of-
notch frequency (e.g.. fop) o the
gain at the notch frequency.
Assuming that the input signal levels
at both frequencies are equal, the
notch depth can be calculated
from the output voltages of the filter
at the two different frequencies
using:

Notch Depth = 20 logso (zfcb) @
Ol

Notch depths of -40 to -60 dB
are relatively easy to achieve with
proper circuit design and compo-
nent selection.

Twin-Tee Filter Networks. One of
the most popular forms of notch fil-
ter is the twin-fee filter. An example
of a twin-tee filter is shown in Fig. 2.
As its name implies, the circuit is
comprised of a pair of T-networks. In
our example. the T-networks consist
of C1/C3/R2 and RI1/R3/C2. The
center frequency of the network is
given by: _

fC =1 Cl +C3 i (3)

2w CIC2HCHRHRD)
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Fig. 1. The frequency response for a notch filter is shown here. The function of the naich filter is
similar to that of a bandstop or band-reject filter. But unlike the bandstopireject Sfilter, which is
designed to hlock a whole range of frequencies, the notch filter has a very narrow rejection band.

Here is an example of the 60-Hz hum found in one of ny projects and recorded an an ascilloscope.

That expression can be simplified
by adopting a convention that
calls for the following relationships:
Cl=C3=C;RI=R3=R; C2=2C;
and R2 = R/2. If that convention is
adopted, then the equation can
be reduced to:

1
fc = sarc @

where f. is the filter's center fre-
quency in hertz (Hz), R is resistance
in ohms, and C is capacitance in
farads. Be sure to use the right units
when working the problems, i.e.,
10,000 ohms for 10 kilohms or 1 X
1077 for 0.001 pF.

In designing a filter, it is wise to first
select a capacitor value and then
calculate the required resistance.
That's done because there are
many more standard resistance val-
ues than capacitance values.
Besides potentiometers can be eas-
ity used to trim the values of resis-
tances; it is more difficult to use frim-
mer capacitors for the same pur-
pose. For 60-Hz filters, some com-
mon values for resistor R and C are:

CAPACITANCE RESISTANCE

(wF) ()

0.001 2,652,582
0.01 265,258
0.15 17,684

IL
i€ 16—
C1 Cc3
R2<$
AO—— lr——q o} —0B
|
=+
C2/ -
| AF}1A A
\AAZ \AAZ

Fig. 2. The twin-tee filter (shown here), one of
the most popular forms of noich filter, is com-
prised of a pair of T-networks, one consisting of
C1IC3/R2 and the other built around R1/R3/C2.

4
AO—9 jv——o G o8

Ri-a R3-a
15K 15K
AAA AAA
'y hd vy
*SEE TEXT

Fig. 3. Here is a 60-Hz twin-tee notch filter that
uses potentiometers 1o tune the filter's central

frequency.

There are two factors that gov-
ern the notch depth of the twin-tee
filter. One of the factors is the values
of the components; they must be
very close to the calculated val-
ues. The other determining factor is
that the two filters must be closely
matched to one another. For
example, let's say that a 60-Hz
notch filter was assembled using
0.15-pF-capacitor and 17,684-ohm
resistor values, and that the capac-
itors were randomly selected from
among a group of a dozen or so
good-quatity units, while the resis-
tors were 18k, 5% metal-film units.
The notch depth at 60 Hz was only
10 dB. but at 58 Hz, it was 48 dB.
Obviously, there was a mismatch,
which caused a significant shift in
notch frequency.

Now let’s suppose that a second
filter was built using the same values.
In this case, the 0.15-pF capacitors
were selected from about 20 on
hand. In order to match the capac-
itors as close as possible, each was
measured using a capacitance
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Fig. 4. Another form of adjustable circuit is
shown here. This one differs from the one in Fig.
3 in that it uses trimmer capacitors rather than
potentiometers as the adjustable element.

meter. The reason for that was to find
those that closely matched each
other, and only incidentally how
close they come to the calculated
value.

Errors in the mean capacitance
of the selected group can be
tfrimmed out using a potentiometer
instead of resistors in the twin-tee
network. Figure 3 shows a 60-Hz
twin-tee notch filter wherein poten-
tiometers are used to fune the fil-
ter’s central frequency. Each poten-
fiometer in that circuit must be
adjusted several times to null the
output signal, stopping when there
is no further suppression of the out-
put signal.

An oscilloscope or AC voltmeter,
along with a well-calibrated signal
source, can be used to check the
operation of circuit. If you are
unsure as to the accuracy of the
signal source, a frequency counter
can be used to monitor the signal-
source output. (Keep in mind that in
our example, a shift of only 2-Hz pro-
duced a 38-dB difference in notch
depth!)

Another form of adjustable cir-
cuit is shown in Fig. 4. Although, it is
similar to the circuit in Fig. 3, this one
uses trimmer capacitors rather than
potentiometers as the adjustable
element. In the Fig. 4 circuit, four
capacitors (two fixed and two vari-
able, C1-C4) combine to form an
equivalent capacitance of 265 pF
The capacitor combination allows
the circuit to be adjusted above

A1l

+

Ay TWIN-TEE (B
NETWORK

o

b
<°

]
S R1
1 MEG
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1

Fig. 5. Shown here is a busic active rwin-tee filter. In this circuit, the basic twin-tee network is cas-

caded with input- and outpue-buffer amplifiers.

= A2 V_OQ
al TwWIN-TEE |g v,
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Fig. 6. Altering the active twin-tee circuit as shown here produces a filter circuit with superior

characteristics.

and below the design value by a
margin sufficient to cancel out any
tolerance problem:s.

The 10-megohm resistors speci-
fied should be matched to each
other using an ohmmeter. Again, the
godal is to match the resistor values
as close as possible to each other,
and only incidentally close to the
design value. It is desirable that the
resistance values be exactly equal;
failing that, they should be as close-
ly matched as possible. The differ-
ence between their mean value
and the design value can then be
frimmed out via the variable
capacitor.

The performance of the twin-tee
fiter can be vastly improved by
incorporating one or more op-
amps into the filter’s design, turning
the basic circuit into an active twin-
tee filter.

Active Twin-Tee Notch Filters.
Active filters are simply filter networks
that use one or more active devices
(such as op-amps) in their design.
Figure 5 shows a basic active twin-
tee filter, wherein the basic twin-tee
network is cascaded with input-
(optional) and output- (required)
buffer ampiifiers. Note that in Fig. &
and subsequent active twin-tee fil-
ter schematics, the “twin-tee” net-

works, which are identical to the
previous networks, are shown as
functional blocks for the sake of sim-
plicity. Be aware that points "A,” "B,”
and “"C” represent the same posi-
tions as in the previous illustrations.
The buffer amplifiers, both of which
are configured as unity gain, non-
inverting voltage followers, isolate
the filter network from- the outside
world. For low-frequency applica-
fions, 741, 1458, and similar devices
can be used. For higher frequency
applications—i.e., circuits with an
upper cut-off frequency above 3
kHz—non-frequency-compensated
devices, such as the CA-3130 or CA-
3140, can be used.

Altering the active twin-tee cir-
cuit in Fig. 5 as shown in Fig. 6 pro-
duces a filter circuit with superior
characteristics. In the Fig. 6 circuit,
port-C of the twin-tee network (the
common point) is connected to the
output terminal of the output buffer
amplifier. There is also a feedback
network consisting of two resistors
(R and a capacitor (Cy). The val-
ues of R and C in the twin-tee net-
work are found from Eq. 4, while the
values of Ry and C are found from:

Rg=2RQ (8

and



Shown here is the input (upper) and output (lower) traces for a signal that was on a frequency of
precisely 60 Hz.

Fig. 7. Shown here are two variations on the circuit in Fig. 6. The circuit in A incorporates an addi-
tional notch-depth control; the circuit in B has a feedback loop connected from the output of A2 to

the input of the twin-tee nerwork.

Cq= % ©)

For example, let’s design a 60-Hz

notch filter with a @ of 8.

1. Select a trial value for C of

0.01 pF

R2 &
sk 0|
DEPTH
b—{)l
Al Twin-TEE |B
NETWORK
Ic =
A
A2 F—O'
Al TWIN-TEE |B g Vour
NETWORK o)
= =
A3
i s Al
$ 10K
B -

2. Calculate the value of R
from Eqg. 4, which works out to

265,392 ohms.

3. Calculate R/2: 265.392/2 =

132,696 ohms.

wk

i‘ V

) VOUT1

|Q CONTROL

FOR FURTHER READING

IC User'’s Casebook
Joseph J. Carr

Howard W. Sams & Co.
(Indianapolis, IN, 1988);
Cat. No. 22488

Integrated Electronics
Harcourt, Brace, Jovanovich
Technology Publications
(San Diego, CA, 1990)

1C Op-Amp Cookbook
Walter G. Jung

Howard W. Sams & Co.
(Indianapolis, IN, 1974)

Handbook of Operational
Amplifier Circuit Design
David F. Stout and Milton Kaufman
McGraw-Hill

(New York, 1976)

5 Select Ry Rg = 2QR =
(2)(8)(265.392 ohms) = 4.24
megohms.

6. Select Cqy=C/Q=0.01 pnF/8
=0.0013 puF

When the circuit in Fig. 6 was built
using the twin-tee network of Fig. 3,
with potentiometers for adjustments,
the null was close to -48-dB deep.

Figure 7 shows two variations on
the Fig. 6 circuit. Figure 7A shows the
addition of a notch-depth control
(R2), consisting of a 5k potentiome-
ter in a feedback loop connected
between the output of amplifier A2
and the input port of the twin-tee
network. An active twin-tee filter
with variable Q control is shown in
Fig. 7B. In that circuit, a non-inverting
follower (A3) is connected in the
feedback loop in place of Ry and
Cq The Q of the notch is set by the
position of R1, the 10k potentiome-
ter. The Q of that circuit can be
adjusted from 1 to 50.

Other Approaches. The twin-tee fil-
ter is not the only possible approach
to making a notch filter. In Fig. 8A we
see a circuit (in block form) in which
the responses of a high-pass filter
(HPF) and a low-pass fiter (LPF) are
overlapped. The two filters, which
may be active filters in their own
right, are connected in parallel, with
their outputs summed together in a
two-input inverting follower amplifier
(A2). The gain of that circuit is -1,
unless the HPF and LPF sections have
either gain or loss In their own right.
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Fig. 8. The twin-tee filter is not the only possible approach to making a notch filter. Shown in A is
a circuit that is comprised of both high-pass and low-pass filters, which together function as a notch
filter. The overlapping frequency responses of the circuit are shown in B.

The overiapping frequency re-
sponses of the circuit are shown in
Fig. 8B. The lower notch frequency
(f) is the -6 dB frequency of the low-
pass filter, while the upper notch fre-
quency (£ Is the -6 dB frequency of
the high-pass filter. The depth of the
notch is set by the point where the
responses of the high-pass and low-
pass filters cross.

The noftch fiiter of Fig. 8A is often
Implemented using a single state-
variable filter, because those types
of active fiiters have both low-pass
and high-pass outputs,

Another approach to the notch
fiiter Is shown in Fig. 9. That circult Is
sometimes called the active-induc-
tor, notch filter. The notch frequency
for that circuit Is set by:

1

o= Ararocacs O

Equation (7) can be simpiified to
1
= myeacs ©

If the following condltions are met:
RS __R2__R2 (g
Rl ~ Rg+Rp R

it Is possible to use any one of
the elements, Cq, Cp, R, of R, to

R1
499K

Ak
ey

R2

Oy
Ak
ol e

Ca |
|
|

b
1

1500pF

-
X N1

o

b
=
AAA bR .
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Fig. 9. Sometimes called the active-inductor,
notch filter, this variation of the notch filter can
be varied via C.

tune the filter. In most cases, Cq is
made variable and Cp, Is a large
value-fixed capacitor, The 1500-pF
variable capacitor can be made
by paralieling all sections of a
three-section broadcast variable,
with a single small fixed or frimmer
capacitor.

Conclusion. Unwanted signals, such
as 60-Hz interference, as well as
other extraneous signais are a pain
in the transistor, but they are also
quite easy to get rid of using ordi-
nary notch-filter circuits, [ |

SURFACE-MOUNT
(continued from page 36)

construction project. At this point,
the modules are treated as any
other electronics component,

Note: Connections between SIP-
7 and the speaker jacks should be
handled through twisted wire. For
the best performance, single-con-
ductor, shielded cable is recom-
mended for the input and volume
controls.

Next, select an enclosure for the
project and determine where on
the front and rear panels the off-
board components will be placed.
The project can be housed in a
small aluminum enciosure, like
RadioShack part #270-253. Place
the front-panel components so
that they are neat and easily
accessible.

The power transformer (T1) was
selected, because the combined
total-current draw of the modules
amounts to less than 100 mA. In
addition, the unit’s small dimensions
allow a smaller enclosure to be
used to house the project.

The project can be expanded
as you see fit. remember, your
imagination is the only limiting
factor.

SIP Construction Contest. The
applications for the SIPs are redlly
unliimited, and we’re very interest-
ed in what you are able to come
up with. So, we've come up with a
litle contest. Design some type of
audio circuit built around the SIP
moduies. Send your design to: SIP
Contest, Popular Electronics, 500 BI-
County Blvd., Farmingdaie, NY
11735, If your design is publishabile,
we'll present your design to our
readers and pay the author of the
winning entry our regutar rates for
an article. On the other hand, if
your design is presented as a part
of a SIP-circuits article, we’ll pay
each contributor 850 for their
design. If there are similar entries,
the one with the earliest postmark
will be selected.

Table 1 list the prices for the indi-
vidual SIPs in kit form or fully assem-
bled. The Parts Lists gives additional
SIP ordering information.

Hope you like the Auctioneer’s
Amplifier project. [ ]



CLAMP-ON METER

Addressing the requirements of both
the electrical contractor and the HVAC
technician, the ACDC-620T Clamp -
On Meter is the first such meter to con-
tain true RMS AC and DC amperage;
true RMS AC and DC voltage; temper-
ature (with optional thermocouple);
and differential temperature, capaci-
tance, and resistance measurement
capabilities. Measurement ranges are
up to 1000A for AC and DC current, up
to 1000V for AC and DC voltage, up to
4000 wF in capacitance, temperature
up to 2502°F (1372°C), and resistance
up to 4k-ohms.

The circuitry allows recording of
maximum, minimum, and average vail-
ues of all possible parameters. Peak
values of AC voltage and current can
also be measured, typically for motor
inrush current applications. The jaw's
two-inch inside diameter gives the user
flexibility in making measurements.

Among features of the ACDC-620T
are dual display for temperature read-
out in both Celsius and Fahrenheit,
min/max average recording, overload
protection on all ranges, and PEAK-
hold with a 1 ms response time. Other
features include auto and manual rang-
ing, auto power off, sleep mode, and
data hold. There is an audible, as well
as visual, continuity indicator; and a
low-battery indicator. The LCD display
is fully annunciated and offers a 4000-

count, 4-digit readout.

Designed to conform to UL, ULc,
TUV, CE, and IEC standards, the
ACDC-620T Clamp-On Meter comes
complete with test leads, carrying case,
9-volt battery, and instruction manual.
The meter retails for $249.95. For more
information, contact Amprobe Instru-
ment, 630 Merrick Road, P.O. Box 329,
Lynbrook, NY 11563; Tel. 516-593-
5600; Fax: 516-593-5682.

CIRCLE 80 ON FREE
INFORMATION CARD

LOW-PASS FILTERS

Three new low-pass filters were recent-
ly introduced by Progressive Concepts:
LPF7000, LPF7002, and LPF7003.
With an ever-increasing number of FM
broadcast transmitters being used by
professionals and hobbyists alike,
there is a greater potential for harmful
radio-frequency interference. Most FM
transmitters produce harmonics at
even multiples of the fundamental fre-
quency. If your harmonics fall on or
near a TV channel or maritime fre-
quency, you could cause severe inter-

ference to that channel. Use of a low-
pass filter is the best method of elimi-
nating this type of interference.

These filters have a bandpass of
0-108 MHz and offer up to 75 dB of
attenuation to harmonic energy in the
range of 120-500 MHz. With an inser-
tion loss of less than 0.01 dB, these fil-
ters are well-suited for use on power
levels as low as 100 mW up to 300
watts. The LPF7000 s rated at 25 watts
maximum, the LPF7002 at 125 watts,
and the LPF7003 at a maximum input of
300 watts. Input and output impedances
are both 50 ohms, and the filters are
available with SO-230 “N"-type connec-
tors.

Prices start at $69. For more infor-
mation, contact Progressive Concepts,
P.O. Box 586, Streamwood, IL 60107;
Tel. 630-736-9822; Fax: 630-736-0353.

CIRCLE 81 ON FREE
INFORMATION CARD [ |

PUZZLE CORNER

53 Canadian province (abbr)
54 Lad

DOWN
Large wooden box
Vows
That place
Playing card
Family vacation
Depart
Tic-___-Toe
In the past
Play room
12 Metal fastener
17 Car signal
19 Picks up/radiates signals
22 Writing liquid

OCONNDOINHEWN =

T 23 Viper
| 1 24 Sick
et 25 Actress West
ACROSS 26 Attack
1 Fold-up bed 29 Shrivel 28 Emerg. Med. Tech.
4 Popular Internet service (abbr.) 32 House of prayer 29 Saint (female)
7 Little bit 33 Fool 30 Baseball stats.
10 Football game sound 34 Typeface 31 Tear
11 Prompt 35 Clairvoyance 32 Listen __me
12 Part of a book 36 Period of time 34 Collapsed
13 Dined 38 Likely 37 Stallone role
14 Airport abbr. 41 Voiced 38 Improvise

15 Computer picture button
16 Pound

18 Lendel of tennis

20 Compass point

21 Napkin fabric

23 Point

26 What Sinatra does

27 Father of Radio, Nikola

43 Russian ruler

48 Young man
49 Dinner drink

52 Total

42 The broadcasting of sound

46 Major League Baseball (abbr.)

50 Arthur, of Maude
51 Once __ __ while

39 Musical keyboard
40 Present time
41 A mineral
43 Airline (abbr.)
44 Comic Caesar
45 Conjunction
47 Flying mammal
(Solution appsears on page 66)
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ElecTronics Library

TEACH YOURSELF
ELECTRICITY AND
ELECTRONICS:
2ND EDITION

by Stan Gibilisco

This book has become the standard
introduction to the essentials of elec-
tricity and electronics for everyone from
students to hobbyists to technicians.
The field’s most comprehensive, user-
friendly, self-teaching guide has been
updated with new chapters on cutting-
edge technologies, bringing the reader
practical information on wireless tech-
nologies, computers, and the internet.

; r'-ﬂ

Subjects covered range from DC
and AC concepts to semiconductors
and integrated circuits. Assuming no
prior background in electronics, this
guide features a conversational writing
style, quizzes, self-tests, and more than
500 illustrations. After mastering the
concepts explained in the text, readers
will understand how to make simpie
current-voltage-resistance determina-
tions, accurately calculate power and
impedance, determine waveform com-
binations, design basic electronic cir-
cuits, and optimize circuit efficiency.

The book also provides informa-
tion on cellular communications,
transducers, wireless LANs and secu-
rity systems, microprocessors, and
cyberspace.

Teach Yourself Electricity and
Electronics: 2nd Edition costs $34.95
and is published by Tab, McGraw-Hill,
Inc., 11 West 19th St, New York, NY
10011, Tel. 800-2MCGRAW or 212-337-
5951; Web: www.tabelectronics.com.

CIRCLE 90 ON FREE
INFORMATION CARD

SHORT WAVE
LISTENING GUIDE
by lan Poole

Providing a thorough introduction for
radio amateurs who are interested in
the traditional area of shortwave listen-
ing, this book is full of practical infor-
mation. It explains exactly what
shortwave listening is, how radio
waves travel, what equipment is need-
ed, how to set up and run a shortwave
listening station, and how to obtain an
amateur-radio license.

SHORTWATE
LISTENERS

POOLE

[AN

Each topic is clearly explained and
illustrated. There's a description of
wave propagation by all modes rele-
vant to the HF bands. Various types of
transmissions which can be encoun-
tered on the short wave band are
explored: Morse, amplitude modula-
tion, single sideband, frequency modu-
lation, data modes including RTTY,
packet, and AMTOR.

Practical considerations for short-
wave listening are also discussed,
from buying new or second-hand
equipment, making and erecting an
aerial, to selecting ancillary equipment
to enhance the operation of receivers
and aerials.

=BooksANow o order books

in this maga-
zine or, any book in print. Please call
anytime day or night: (800) BOOKS-
NOW (266-5766) or (801) 261-1187 ask
for ext. 1456 or visit on the web at
http://www.BooksNow.com/popular-
electronics.htm.

Free catalogs are not available.

Short Wave Listener's Guide costs
$28.95 and is published by Newnes,
Butterworth-Heinemann, 225 Wildwood
Avenue, Unit B, PO. Box 4500,
Woburn, MA 01801-2041; Tel. 617-928-

2500; Web: www.bh.com/newnes.
CIRCLE 91 ON FREE
INFORMATION CARD

THE ARRL OPERATING
MANUAL: 6th Edition
from The American Radio Relay
League

The sixth edition of this book has
everything needed to operate a ham
station. The scope of ham radio has
widened to include using satellites,
computer software, repeaters, and the
Internet and the scope of the book has
widened to cover these areas.

Among the additions and revisions
are completely new chapters on DXing
and on the Internet, a revised SWL
chapter, and updated operating and
reference information on contests,
satellites, and APRS, VHF/UHF. There
is also a 24-page Ham Desktop
Reference booklet included, with all the
most frequently referred to charts and
tables: band plans, beam headings,
WAS map, third-party traffic countries,
Q-signals, CW abbreviations, W1AW
schedule, and QSL bureaus.

The ARRL Operating Manual costs
$25 and is published by The American
Radio Relay League, 225 Main Street,
Newington, CT 06111-1494; Tel. 888-
277-5289 or 860-594-0200; Fax: 860-

594-0259; Web: www.arrl.org.
CIRCLE 92 ON FREE
INFORMATION CARD

(Continued on page 48)



YCANNER SCENE

Time to Pack Your Trunk, Again!

D nly last month we were dis-
cussing the increasing popular-
ity of trunked 800-MHz communications
systems and listing the new scanners
designed to monitor them. Now here
comes RadioShack to add yet another
one of these specialized scanners to
their product line.

This one is the PRO-2050, a desk-
top TrunkTracker-unit. You'll recall that
RadioShack previously brought out a
handheld TrunkTracker. The new PRO-
2050 provides 300 user-programmable
memory channels arranged in ten
banks of 30 channels each. A duplicate
channel alert warns you when the fre-
guency you are storing already exists
in the unit's memory.

It has 'the capability to scan con-
ventional analog two-way communica-
tions. In addition, it can track Motorola
Type |, Type Il {(such as Smartnet and
Privacy Plus), and hybrid trunked sys-
tems in the 800-MHz band. In its trunk-
ing mode, the PRO-2050 will easily
follow a conversation as it quickly
switches from one frequency to anoth-
er within the group of channels used
by a trunked system licensee.

The PRO-2050 scans at 50 chan-
nels/second, and can search from 100
to 300 frequencies/second. The gener-
ous frequency coverage runs from
29.00-54.00 MHz, 137.00-174.00 MHz,
406.00-512.00 MHz, and 806.00-
956.00 MHz (except for the cellular
bands), plus the 108.00-137.00 MHz
VHF aeronautical band. This triple-con-
version receiver has its first IF at
approximately 380.6 MHz, its second IF
at 10.85 MHz, and its third IF at 450
kHz. The sensitivity is 0.5 nV below 174
MHz, 0.4 pV in the 406-512 MHz
range, 1.0 pV above 806 MHz, and 1.5
wV in the VHF aeronautical band.

There are five pre-programmed ser-
vice-search banks that allow instant
searching of public service, police, fire/
emergency, aeronautical, and weather
channels. When in its service-search
mode, the scanner may be personally
programmed to skip over any 20 chan-
nels. During regular searches, the user
may select an additional 50 frequen-

MARC SAXON

In its trunking mode, the PRO-2050, a desk-top TrunkTracker-unit from RadioShack will easily fol-
low a conversation as it quickly swiiches from one frequency to another within the group of chan-
nels used by a trunked system licensee.

cies to skip. It can also be set to skip
over data or unmodulated signals.

Get a look at the new PRC-2050 at
any RadioShack store.

FULL COVERAGE
OF THE 800-MHZ BAND

A new reader asked where he can
purchase a scanner having full cover-
age of all frequencies in the 800-MHz
band. He observes that stores don't
carry them. No, it's been a while since
the FCC's edict that scanners made
after April of 1994 had to be produced
minus the ability to receive the two cel-

lular bands and couldn’t be user-mod-
ified to restore that function.

At this point, it appears that the best
way to obtain a full coverage 800-MHz
scanner is via the second-hand equip-
ment route, But note that this brings in
several considerations, including the
fact that even pre-1994 scanners usu-
ally required some very minor internal
modification to restore full 800-MHz
coverage. Yet, some few models re-
sisted being madified for full 800-MHz
coverage.

Your best bet would be to get a list
of some of those scanners that lent

sowonoa|3 Jendod ‘g6 1snbny

PN
-~



Popular Electronics, August 1998

&

themselves to modification, and then
seek them out in good used condition
at communications shops, swap meets,
or in hobby publications. If the modifi-
cation hasn’t been done yet, do it your-
self using one of the excellent manuals
commercially available (such as are
listed on the Web at. www.crb
books.com).

in my opinion, the best pre-1994
desk-top scanners that couid be readi-
ly converted for fuil 800-MHz coverage
include the RadioShack PRO-2004,
PRO-2005, and PRO-2006.

INSURING COLLECTIBLES
Speaking of older scanners, O.W.
Stridiron of Indiana writes that he has
been coliecting what he calls “numer-
ous historic scanners” dating back to
1968. These include examples from
Tennelec, Robyn, Sonar, Regency,
Electra, and others from bygone days.
He guesses this collection is worth a
lot of money, so he would like to get it
insured. However, he doesn't believe
his homeowner’s policy would cover it.
He asks if we have any suggestions.

Many hobbyists now collect pre-
1980 scanners (and CB radios) as an
investment. They often turn up inex-
pensively at flea markets, hamfests,
and attic sales; yet on the collecting
market, some makes and models are
worth big bucks. You should be able to
obtain insurance on this collection as
fine arts/antiques at replacement cost
(subject to a deductible) as part of your
homeowner’s policy.

I'm told that you'll need to furnish a
list of the scanners in your collection
along with their serial numbers and
appraised replacement values. it would
probably be useful to videotape or at
least take still photos of the scanners.
Should you want additional coverage, it
shouldn’t cost more than about 1 per-
cent of the total appraised value. So, if
your collection is worth $10,000, it
would cost no more than $100 per year
to insure. If there's a loss, the insurer
will attempt to replace the items rather
than pay you for them. Only in the
event that they cannot be replaced
would payment be made.

AUDITING AUDITORS

A taxing inquiry was received from
an anonymous Texan who asks if we
can supply any frequencies used by
the Criminal investigation Division of
the IRS. So far as we have been able

to determine, the following simplex
and repeater output frequencies are
used nationally: 415.00, 415.725,
418.175, 418.20, and 418.225 MHz.
Note, though, that these folks can
probably also operate on the commu-
nications frequencies of other federal
agencies (such as the DEA) during
combined tactical operations.

MORE MAILBAG MATTERS

According to The Radio Monitors
Newsletter of Maryland (RMNM), DC
Army National Guard helicopters (from
Davison AAF) are being used in the
National Capital area to augment feder-
al and Washington Metro Police units in
squelching drugs. During these opera-
tions, the helicopters use the tactical ID
RAID (Reconnaissance And Inter-
diction Detachment) and operate into a
repeater that has its output on the odd
channel of 161.00 MHz (input frequen-
cy is 158.00 MHz). For more informa-
tion on RAMNM, write to them at P.O.
Box 394, Hampstead, MD 21074-0394,
or drop an e-mail to: RBscan@aol.com.

We receive at least two letters per
month from those irked by their desk-
top-scanners advising that the 9-volt
batteries (intended to retain the units’
memories) are drained right after they
are installed. Actually the batteries are
fine, but the scanner doesn’t know
that. The problem is a loose battery
contact. The scanner’'s one battery
contact that looks like a circular set of
prongs needs just a bit of prong-tight-
ening with a pliers to end the problem.

Keep in touch with questions, fre-
quencies, and suggestions. Our e-mail
address is: Sigintt@aol.com, or you
can write to Scanner Scene, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735. |

ELECTRONICS LIBRARY
(continued from page 46)

1998 IC MASTER CATALOG

from Hearst Business
Communications, Inc.

Listing the latest product information,
these three volumes reference specifi-
cations for over 100,000 current ICs,
including 13,000 new ones. Using this
comprehensive catalog, readers can
identify alternate devices and verify
manufacturer contact information. The
easy-to-use 7998 IC MASTER CATA-

LOG contains hundreds of manufac-
turer-supplied supplemental data
pages. The updated Alternate Source
Directory lists over 120,000 pin-for-pin
equivalents, and it includes NTE and
Philips ECG parts.

Organized in ten Master Selection
Guide, this resource covers base part
numbers for all the included ICs.
Additional information is provided in
the Part Number Index, the Military
Parts Directory, the Application Notes
Directory, and the Manufacturers &
Distributors Directory.

Now there is an unbeatabie combi-
nation of search tools: the /C MASTER
CATALOG, the enhanced 1998 IC
MASTER CD-ROM for Windows, and
IC MASTER online. Subscribers to the
catalog (in the printed or CD-ROM ver-
sion) have access for one year to IC
MASTER online: http:/icmaster.com.
The Web site offers the complete IC
MASTER database, which is continu-
ously updated, and includes devices
discontinued over the last five years.

The CD-ROM version contains all
the product information found in the
printed version, plus it covers discon-
tinued I[ICs—more than 135,000
devices on one disc! Users are able to
link to datasheets on IC manufactur-
er's Web sites for selected devices.

The 1998 IC MASTER CATALOG
costs $195 (the CD-ROM version
costs $235) and is published by Hearst
Business Communications, Inc, 645
Stewart Avenue, Garden City, NY
11530; Tel. 516-227-1300; Fax: 516-
227-1453; Web: http.//hearstelectro

web.com.
CIRCLE 93 ON FREE
INFORMATION CARD [}

= .

To order books in
+ this magazine or,

any book in print. Please call anytime day or

night: (800) BOOKS-NOW (266-5766) or

(801) 261-1187 ask for ext. 1456 or visit on the

web at hitp://www.BooksNow.convpopular-

electronics.htm.

Free catalogs are not available.




Think Tank

Zeners, Telephones, and Circuits

A s we continue in our discussion
of diodes, we examine a famil-
iar component that is widely used in
today’s electronic equipment; namely,
the Zener diode. Without Zener diodes,
power supply designs would be totally
different, requiring another means of
generating a stable reference voltage.
These diodes are now very cheap and
widely available, making them ideal for
use in a host of circuits.

Diode characteristics

Zener or voltage reference diodes
have unique characteristics, see Fig. 1.
It can be seen that they conduct like a
normal diode in the forward direction.
However, in the reverse direction, the
diode does not conduct any current until
a certain voltage is reached. At this point
the diode “breaks down,” current is car-
ried, and virtually the same voltage is
present across the diode regardless of
the amount of current flowing—resuiting
in a known stable voltage. A series cur-
rent-limiting resistor, R1, must be placed
in the circuit to limit the current to the
diode, D1, as shown in Fig. 2.

Although voltage reference diodes
are usually called Zener diodes, there
are two processes which can give the
same effect. The first is called “impact
jonization,” and the second effect is
“Zener breakdown,” or “Zener effect.”
Impact ionization is the predominant
effect below about 5.5 volts, whereas
Zener effect is the major process above
this value. The two phenomena operate
in totally different ways. Impact ioniza-
tion occurs when a high electric field is
present in a semiconductor. This causes
the electrons to be attracted strongly
towards the positive voltage, and in view
of the field strength, their velocity
increases rapidly. When a high energy
electron collides with the lattice of the
semiconductor, it can cause an existing

(“What is A...?" series by lan Poole,
G3YWX, reprinted by permission from
Practical Wireless, Arrowsmith Court,
Station Approach, Broadstone, Dorset
BH18 8PW, England.)

+ A
VIRTUALLY
CONSTANT
VOLTAGE
+V -
v FORWARD
CONDUCTION
“KNEE" POINT
REVERSE
CONDUCTION
y-!

Fig. 1. Characteristics of a Zener or “reference
diode”

+ 'F“ +
STABLE
VOLTAGE oUTPUT
o1& VOLTAGE
——6

Fig. 2. A basic circuit for use with a Zener or
reference diode.

atom to generate an electron hole pair.
The electron and hole then migrate in
opposite directions because of the field,
and the electron may generate further
electron hole pairs as the result of
another collision. if the field is sufficient-
ty strong, the vast number of collisions
means that a large number of new hole
electron pairs are generated and what is
called “avalanche” breakdown occurs.
This happens only when a specific field
is exceeded; i.e., when a certain reverse
voltage is exceeded for that diode, mak-
ing it conduct in the reverse direction for
a given voltage. This is just what is
required for a voltage reference diode.
The Zener effect operates in a dif-
ferent way than in impact ionization.
Normally electrons are contained with-
in atoms in the crystal lattice. In this
state, they are in what is called the
“valence band.” If a large electric field
is placed across the semiconductor,
this may be sufficient to pull the elec-
trons out of the atom into the “conduc-
tion band.” When they are free from the
atom, they are able to conduct electric-

ALEX BIE

ity—hence the name conduction band.
However, for the electrons to pass from
the valence band into the conduction
band there must be a certain force to
pull them free. Once a certain level of
electric field is present, a large number
of electrons are pulled free. This allows
current to suddenly start to flow when a
certain reverse voltage is reached.

Voltage Reference

Voltage reference diodes are widely
used in electronic circuits. Although sel-
dom used by itself in the basic circuit
that is shown in Fig. 2, this configuration
is used as part of a larger circuit to
ensure that current to the diode remains
almost constant and that maximum sta-
bility is maintained. Temperature varia-
tions must also be borne in mind if a
constant voltage is required. Like many
other components, particularly semicon-
ductors, the parameters change with
temperature.

it is found that Zener diodes with a
Zener voltage of around 5.5 volts are
most stable. The reason for this is that
the temperature coefficients for the
two breakdown methods are opposite
to one another. At a voltage of 5.5
volts, the coefficients tend to balance
one another out, giving the optimum
temperature stability.

When designing a circuit, sufficient
current must be allowed to flow through
the diode. For the standard 500-mW
types, currents of a few milliamps are
best. If too little current is allowed to
flow, the diode will not stabilize properly
and an incorrect voltage may result.
This has been the cause of many
design engineers scratching their heads
because the wrong voltage came out of
otherwise correctly built circuits!

Easy To Use

Zener voltage regulator diodes (or
commonly “reference diodes”) are
cheap and very easy to use. They
come in a variety of sizes. The most
common types are capable of dissipat-
ing 500 mW of power (for example, the
1N5221-1N5281 series). However,
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larger versions are available which can
dissipate powers of several watts (e.g.,
the 1N4728—-1N4764, 1-watt series, or
the 1N5333-1N5388, 5-watt series).
Reference diodes are normally used

T
R9 - R8
150K 3

"

for more specialized applications,
often in protection circuits. However,
for the average home-project builder a
selection of the 500-mW versions can
be a great advantage just like a good

R7
150K =

Lk

E R6

= 68K o

10

L
& FTNY

[e3]
2N3904 ¥

|
) 1
10TO 18V t+

*(SEE TEXT)

Fig. 3. Here's a useful circuit that works with just the handsets from old telephones to make a very

practical intercom system.

TO + ON BUZZER 2 (USE YELLOW WIRE IN PHONE CABLE)

TO + ON BUZZER 1

[e3]
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1No14 # 1N914 2 13
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50K R4
100K 6 9
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50K 4
"! l'l'!
@
- et i@ TO GREEN ON BOTH PHONES (T!P)
@ TO RED ON BOTH PHONES (RING)

*SEE TEXT

Fig. 4. This circuit, wired-up with a pair of old telephones, can be used as another intercom system.

selection of resistors and capacitors
can be for your parts box.

Next month, we will continue our
“What is a ...?" series with varactor
diodes. Now here’s some solutions to
readers’ questions that have come to
our column.

TELEPHONES AS INTER-
COMS—ONE APPROACH

In the May column, letters from Al
Conforti and Brenden McNeil request-
ed a circuit for using telephones for an
intercom. Here's a circuit that | use
which works with handsets from old
rotary dial phones and not much more.
There must be a million of these K500-
type phones floating around some-
where—and using only the handset
portion is easier than using the com-
plete phone.

The circuit shown in Fig. 3 generates
a ring signal when one end is off-hook,
similar to a telephone ring—1/, second
on and 1-1/, seconds off. Of course, this
can be changed with different timing
components with the 555 ICs. Omitting
IC1 and IC2, and connecting “A” to “B”
and “C” to “D,” generates a constant
ring that can be coded with a finger on
the hook switch. It can be done on
either or both ends. This is handy for
personal ringing if several people use
the same line (i.e., “dit-da” for Al, “da-
dit-da” for Kathy, etc.).

Here are some suggestions for
parts selection. Resistor R1 must be
chosen so that the current flowing
between the handsets (path indicated
by an “X” in the figure) is 10-20 mA
with both ends of the handsets off the
hook. Select resistors R4 and R5 for a
pleasant ring volume with the piezo
buzzers. The ringers chosen are stan-
dard items, such as the RadioShack
273-060 or 273-066, or similar. The
handset switches, S1 and S2, are
pushbutton spring-toaded SPDT-types
that will operate with the handset
weight. Finally the 10-18-volt power
supply can be unregulated.

The box to hold the handset and
components should be about 3 inches
wide by 2 inches deep by 3-5 inches
long—big enough and heavy enough
to stay put. Mount the buzzer on the
side or inside the box—not on the top
where it can collect coffee or other for-
eign matter. Two U-shaped guides on
top will keep the handset centered
over the hook switch.

—John C. Warren, Glendora, CA



Very neat circuit, John. It certainly
makes good use of discarded old
phones—or at least the handsets. The
555 timers can be found as NTE9555M,
SK3564 or RadioShack 276-1723
equivalents. Excellent transistor substi-
tutes for the 2N3904 are the NTE123AP
or SK3854; for the 2N3906 use the
NTE159 or SK3466.

TELEPHONES AS
INTERCOMS—
ANOTHER APPROACH

In the May column, requests were
made asking how to hook two phones
together as an intercom. | have just
completed such a project to link my
house with my adjacent shop. Hooking
up two phones so you can talk is sim-
ple—signaling when you want to talk is
more difficult! For my project | used two
old rotary-dial telephones from a thrift
shop. | also picked up a regulated 12-
volt dual power supply from a computer
(Editor—if you can't find a cheap dual
supply, you can use two inexpensive
modular adapters—look in the Marlin P.
Jones catalog; Tel. 800-652-6733; part
8637-PD, 12-volt, 1.5 amp module sup-
ply). The design uses two 12 VDC sup-
plies, one to operate the phones, the
other for the signal circuit. The circuit
shown in Fig. 4 uses only three wires if
the power supplies have a common
ground. This is important for cost, as
the run between my home and shop is
over 70 feet.

To hook the phones up to talk, put
+12 VDC to the green wire in the
phones and negative to the red wire.
Each buzzer is connected to the yel-
low phone wire. (Editor—In general for
most telephones, the green wire is
positive line (tip), the red wire is nega-
tive line (ring), and the yellow wire is
for the bell. This convention may
change with different telephones—so
check first before wiring it into the cir-
cuit). The signal circuit logically com-
bines the outputs of two of the four
comparators in the LM339 quad com-
parator IC using the 1N914 diodes.

When the sense voltage on pins 5
and 6 is between the upper limit found
at pin 4 (set to about 10 volts) and the
lower reference limit at pin 7 (set to
about 5 volts), the output is low. When
the sense voltage is outside this win-
dow-range, the output is high, driving
transistor Q1 and holding the 12-volt
SPDT relay, RY1, on. When one tele-
phone handset is off the hook, the volt-

D2 R4

o 1N4148 68002 —
+5V +5V
| l *SEE TEXT | I
ov ov
INPUT OUTPUT
SIGNAL SIGNAL

Fig. 5. Here's a neat little interface circuit that
functions as a high current complementary
buffer/driver.

age supply drops to about 6-'/, to 7
volts, turning off Q1 and causing RY1’s
contacts to switch—which sounds the
buzzers on both phones. Picking up
the second handset causes a further
drop to about 4 volts, once again turn-
ing on Q1 and with it, the relay and
buzzers. For the phone in the house, |
installed the buzzer inside its enclosure
after removing the original bell. The IC,
Q1, buzzers, and relay are readily
available from RadioShack. Hope this
helps the readers out.
—Dale Edmonds, Hazel Green, AL
Well Dale, you certainly can make
good use of old telephones, too. If you
have difficulty finding these semicon-
ductors in RadioShack, a good substi-
tute for the LM339 is NTESB834 or
SK3569, and for the 2N2222A transis-
tor, you can use an NTE123A or
SK3444. So readers, let'’s hope that
these circuits satisfy your telephone/
intercom needs for the time being!

HIGH CURRENT
COMPLEMENTARY
BUFFER/DRIVER

I've spent the last year or so refining
this “building-block” circuit to provide a
fast, high-output current inverting buffer
which could be directly interfaced to
any type of CMOS logic gate or timing
device. This circuit provides rail-to-rail
output voltage swings of at least =50 to
+100 mA of current with a propagation
delay of less than 10 nanoseconds. The
original prototype featured two of these
blocks in cascade, interfaced to a

TLC555 CMOS timer chip. Each block
produced an inverting function—an
inverting output along with a non-invert-
ing output, which were then available
without further loading of the TLC555's
output. This made a nifty, high-output
drive pulse generator!

The new circuit of Fig. 5 is much
simpler. However, the circuit function is
rather complex. A standard single-
transistor saturated-switch, as you
already know, is rather slow and can
either source or sink high currents, but
not both—I required fast switching with
sink and source capability.

To accomplish this, | saw that a com-
plementary/symmetry design would be
necessary. At first glance, you would
expect a short circuit between the com-
plementary transistors, Q1 and Q2,
(2N3906 and 2N3904, respectively)
due to their polarities. This is true if the
input is held at half-way between the
supply rails, although the current is im-
ited. However, the circuit is only intend-
ed for use with rectangular waveform
inputs where only one transistor is “on”
for any length of time. Whenever the
input state changes, the “off” transistor
will turn on and help pull the “on” tran-
sistor out of saturation by reverse-bias-
ing the collector-base junction of the
“on” transistor. Resistors R3/R4 allow
the rapid discharge of its base emitter
capacitance, which is isolated from the
input by the 1N4148 diodes. Timing
components, R1/C1 and R2/C2, allow
fast turn-on times with capacitor C3
absorbing the inevitable current glitch
between the transistors. Use a good
quality tantalum capacitor for C3.
Resistors R1 and R2 provide bias cur-
rents of 2 mA; namely, 1 mA through
each transistor and 1 mA through resis-
tors R3 and R4, when in the “on” state.
This is the "key” to rapid turn-off times.
The time constant of R1 x C1 (and R2
x C2) is a “magic” number for these
particular semiconductors: it should end
up between 300 to 400 nanoseconds,
For instance, if you require a 10 volt
supply, R1 = R2 = 4.3k, and C1 =C2 =
82 pF, using the nearest standard val-
ues (4.3k x 82 pF = 350 ns, or 1.8k X
220 pF = 390 ns).

As you can see, the prototype is
biased for a 5-volt supply. If you require
a different supply voltage, R1, R2 and
C1, C2 must be changed as follows:
subtract 1.3 volts from the supply volt-
age used and divide the result by 2 mA
to obtain the new values for R1 and R2.
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Fig. 6. Use this novel multiplexer-derived circuit to generate all types of musical sounds. For the
4512 IC you can substitute the NTE4512B; for the 4024 IC you can use the NTE4024B or SK4024B;
and for the 4069 IC you can substitute the NTE4069 or SK4069UB.

Use short, direct leads when build-
ing this circuit, and connect C3 directly
between the emitters of the transistors.
You can use an oscilloscope to “tweak”
the values of C1 and C2 for best over-
all performance. However, don’'t make
them any larger in value than neces-
sary, as the input waveform will begin
to become distorted.

—Skip Campisi, S. Bound Brook, NJ

This is a useful circuit with an excel-
lent explanation along with practical
design information. | am sure that our
hobbyists can find many applications
for this circuit.

A MULTIPLEXED
MUSIC-BOX

The circuit shown in Fig. 6 may be
of interest to the readers. The idea
came about after reading the article on
multiplexers in the April Circuit Circus
column; however, my circuit uses a
4512 CMOS 8-channel data selector
IC as the multiplexer/demultiplexer.

A 4069 hex inverter IC supplies vari-
able clocking to a 4024 binary counter.

The outputs of the counter address pins
11,12 and 13 on the 4512. Since all
CMOS inputs have to go somewhere,
the eight SPDT switches within IC3
meet this requirement. Obviously, if all
the switches DO-D7 are at 12 volts or
ground, there will be no output at pin 14
of the multiplexer. However, setting the
switches (say, at pins 1, 2 and 3) to 12
volts and leaving the others at ground,
will produce output pulses at pin 14 of
the 4512. A wide variety of delayed
puises can be realized with various
switch combinations. By changing the
address input to the 4512, more variety
can be obtained. The output of the 4512
can be switched to an external jack and
used for other purposes.

I've used this circuit to trigger a per-
cussion generator set up to produce
sounds similar to wood blocks being
struck. The oscillator is a common
twin-tee type. The only adjustment
needed is to set the 5k trimmer poten-
tiometer just below the point where
oscillation occurs when triggered.
—~Robert C. Barg, Rochester, NY

Well Robert, here’s a good example
of how one article generates thoughts
to create another novel design.

MAILBAG

Think Tank circuit designer Alex
Belenky confirmed a couple of errors in
two of his recently published circuits. In
the April “Visible Auto-Battery Voit-
meter” circuit, page 55, Fig. 7, pin 4
should not be floating, but connected
to pin 8 of the LM3914 |C. In the June
“Bug Detector” circuit, page 18, Fig. 5,
the value of resistor R9 should be
2.43k (not 2.43 ohms).

That's about it for this month’s col-
umn. Remember—this is your col-
umn—keep those circuits, solutions
and ideas coming in. For each of your
circuits that appear, you'll receive a
book from our library. Send in enough
circuits to fill a whole column and you
will get a nifty kit or electronics tool to
make your construction easier. Write
me—Alex Bie, Think Tank, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735, [ |




Ham Radio

All MUXed Up!

M any years ago, an electronics
shop teacher told me that there
was a way to send multiple telephone
conversations over the same radio
channel. Later, | saw medical and sci-
entific instruments that passed two data
streams along the same twisted pair
wire from one place to another. Both of
these are examples of multiplexing
(MUX). There are several techniques
available, but traditionally industry has
used time domain multiplexing (TDM)
and frequency domain multiplexing
(FDM). Recently, | received e-mail from
a reader asking about multiplexing—so
here goes.

Suppose you have two signals, call
them “Signal A" and “Signal B” (see Fig.
1A). In non-MUXed transmitters, either
one, but not both could be sent to the
transmitter's modulator. If we tried to
send both of them in the same channel
by simple linear mixing, then we would
not find it easy to separate them at the
other end of the line. But with TDM we
provide an alternating switch, such as a
Sampler Switch shown in Fig. 1A; then
we can alternately take discrete ampli-
tude samplies of the two signals over a
period of time and then apply the com-
posite waveform to the transmitter.

Consider Fig. 1B, where the sam-
pling process takes the two individual
signals and samples them. This
process produces sampled waveforms
such as we see in Fig. 1C. At the out-
put of the switch, however, those two
sampled signals are combined into a
composite signal (Fig. 1D). It is this
signal that modulates the transmitter.

You might fairly ask: “Uhhh...but
doesn’t combining those signals mess
up the waveforms at the receive end?”
Yep! Sure does. Another switch has to
be provided at the receiver end to
demodulate the signal and recover the
audio. In some cases, a synchronizing
pulse from the transmitter is needed to
lock the receiver demodulator to the
transmitter. In other cases, the inter-
leaved samples form the basis for the
sync signal at the receiver. In some
very expensive equipment, both trans-
mitter and receiver are synchronized

JOSEPH J. CARR, K4I1FPV

ANTENNA
SIGNAL A TRANSMITTER
I
]
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Fig. 1. In the time domain multiplexing circuit of A, the two transmitter inputs (signal A and signal
B) use a switch to sample the amplitudes in time. This sampling process is illustrated in B, with the
sampled amplitudes over time shown in C. The composite interleaved time signal to the transmitter

is pictured in D.

to a common source, such as the 60-
kHz WWVB signal, or an atomic
Rubidium or Cesium standard, etc. In
FM stereo broadcasts, a 19-kHz pilot
signal is transmitted along to help with
the synchronization process.

In radiotelephony and normal tele-
phones, the bandwidth of the modulat-
ing audio is limited to about 3000 Hz.
According to a rule called Nyquist's
Criteria, we must sample at a rate that
is at least twice the highest frequency
‘component, so that means sampling at

6000 Hz or higher. Note that your com-
puter’s sound card usually samples
speech at 8000 Hz, and is therefore a
little higher fidelity than telephones.
Now let's take a look at Frequency
Domain Multiplexing, or FDM. In this
case, let us assume that there are three
complex audio speech signals (Base
Signals A, B, and C, which are shown
as amplitude spectrums vs. frequency
in Fig. 2), each spread out over an
audio frequency range of 300 to just
under 3000 Hz. In this case, the modu-
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> =] MODL
o
SIGNAL B - SUBCARRIER
GENERATOR 2
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COMPOSITE MODULATING SIGNAL

SUBCARRIER 1

SUBCARRIER 2

BASEBAND MUX SIGNAL 1 MUX SIGNAL 2
SIGNAL
WANTENNA
TRANSMITTER |—=—

Fig. 2. In frequency domain multiplexing, three baseband audio inputs are applied to a modulator.
The other modulation inputs are the higher frequency subcarrier generators | and 2. The compos-
ite modulator output, which is applied to a transmitter, consists of three waveforms—one at base-
band and the other two centered about the two subcarrier frequencies.

lator amplitude modulates Base Signal
B with Subcarrier 1 (assumed at 8 kHz),
and Base Signal C with Subcarrier 2
(assumed at 14 kHz). Both Subcarrier 1
and Subcarrier 2 are different frequen-
cies, separated by just enough frequen-
cy to allow a small safety zone, or
“guard band” between them.

The composite modulating signal
that is sent to the transmitter will con-
sist of three waveforms:

* Baseband Signal A occupying the
spectrum 300 to 3000 Hz (unchanged),

* An amplitude-modulated MUX
Signal 1 (Subcarrier 1 at 8 kHz, with
upper and lower sidebands of Base
Signal B, extending from 5 kHz to about
11 kHz) and

* An amplitude-modulated MUX
Signal 2 (Subcarrier 2 at 14 kHz, with
upper and lower sidebands of Base
Signal C, extending from slightly greater
than 11 kHz to 17 kHz).

These signals are then used in
composite to modulate the transmit-
ter, either AM or FM. In actuality, the
FDM system won't use straight AM,
but rather will use either Doubie-
Sideband Suppressed Carrier (DSBSC)
or Single-Sideband Suppressed Carrier
(SSBSC) for Subcarrier 1 and Sub-
carrier 2. These forms of modulation
saves transmitter energy by conserving
spectral space.

WANT SOME FREE PC
LAYOUT SOFTWARE?

If you are in the habit of designing
circuits for the projects that you build,
then you might want to take advantage
of a new service that | recently found
out about. Would you believe online
ordering of your own custom-printed-
circuit boards (PCBs) that are deliv-
ered in just a couple of business days?

Recently, | got an e-mail from Stan
Reifel of ExpressPCB. Here's how the
service works. First, you download and
install the ExpressPCB computer-
aided design (CAD) software from the
ExpressPCB Web site. Second, do
your PCB layout on your computer.
Third, order the PCB over the internet
by sending ExpressPCB the file (this is
a click button on the ExpressPCB soft-
ware screen). Fourth, wait a few days
to get your board.

When | first read Stan's e-mail |
decided to ask for a sample board
made by ExpressPCB. I've seen a lot
of trash boards offered in the amateur
market, and did not want to pass along
anything that was inferior. When the
sample arrived, | was truly impressed.
| know what PCBs are supposed to
look like, and recognized immediately
that this was a good product.

So how do you tell a good PCB from
a piece of junk? One good indication is

the crispness of the conductor tracks
and component pads. PCB manufac-
ture is a photographic process, and
poor control of that process results in
the same problems as in actual pho-
tos—fuzziness. Also, look at how well
the board is tinned. Good tinning has a
smooth, shiny appearance. It does not
look dull, or sloppy, or have little bitty
splashes coming out from the tracks.

The boards supplied by ExpressPCB
are double-sided, with connection be-
tween top and bottom surfaces made
with “vias” (i.e., little holes that are
plated through). Double-sided plated-
through PCBs are not new, but a lot of
PCB services that deal in the amateur
market cannot do them or do them
poorly. The sample board was out-
standing. Another way to see the qual-
ity of a PCB is to look at the tinning
under a microscope. It should be
evenly applied and not have a lot of
gaps. Using an admittedly poor micro-
scope, | could not see any problems
with the sample board. | was truly
impressed with the product.

So how much does it cost? When
you design the PCB on the layout soft-
ware, you will be able to click on a but-
ton and have it calculate the cost for
you. The Web site example shows
that the first board will cost right
around $100. That may seem like a
lot, but let me provide some perspec-
tive. Some readers will recall the little
MMIC preamplifier project | did back in
December 1995. It used a Mini-
Circuits MAR-1 MMIC device to pro-
vide a near-DC to 1000-MHz, 20-dB
gain preamplifier. The board was
about 1.2 X 3 inches, single-sided.
When | bought fifty at a time, the price
was reasonable. But if | bought just
one, then the price could be up to
$500! The problem is that PCB shops
charge a “set-up fee” that can vary
from nothing at all to $500.

If you are making a product to sell,
then paying $100 for the first article, a
PCB, is a bargain. You can get addi-
tional boards for sale to your customers
(Note: Amateur radio historically has
seen a lot of really good products
designed by individual hams, and then
sold through small display ads or clas-
sified ads in magazines such as
Popular Electronics).

Now let’'s talk a bit about the soft-
ware. I've used several PCB-layout
CAD software packages in my time. |

(Continued on page 59)
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B Dea: Popular Electronics reader:

\ Like everything else around us, our sub-
' scription prices are going up. When I heard
the news, I talked management into giving
-our regular readers a last chance to start a
\ new subscription or extend their current one

before the price increase takes effect. I've
even managed to convince them that you
should be allowed to extend your subscrip-
-tion for as long as you wish. So if you live in
\ the United States, you can guarantee that

your annual subscription to Popular
Electronics will continue to cost only $18.95
a year—and you select the term - one, two,

- three, four, five...... up to a maximum of

\ ten years.

' Popular Electronics readers get the know-

how they need to build exciting, education-
- al, and useful projects like these... a profes-
sional-quality home-security system...a
nine-band shortwave receiver...a radio-con-
trolled car...a telephone scrambler...an avia-

-tion receiver...and even a robot!

\ PLUS...Gizmo, our honest and straight-

shooting reveiw of the latest consumer-
electronics gear...Market Center, featuring
mail-order merchants that are ready to help
-you in all your hobby activities...articles and

‘ columns covering every aspect of the elec-
tronics hobby—- including antique radio,
shortwave listening, ham radio, computers,

-‘canners, circuit design, and more!
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Fun for $18.95 a Year
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SAVE MONEY... This special Last Time
rate saves you $40.93, each year, off the
newsstand price. In fact, if you don’t cur-
rently SubS(I:)ribe, but during the course of o
the year buy at least four issues on the
newsstand, you will pay more for those four
issues then for a complete 12-month, one-
year subscription. If you sign up for more
than one year, you guarantee that savings
for even longer and are totally protected
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length of your subscription. So act now!
This offer expires August 31, 1998.

Send no money with your order, unless you
prefer. We’ll be glad to bill you when we
ship your first issue. This special offer is
one you will want to share with your
friends, be sure that you tell them about it.

Get going today, fill out the coupon on the
attached Last Chance Certificate and start

saving now! This really is a last time offer
and will not be repeated. Offer expires .

August 31, 1998.

Jhousa- ?f vmbarde—

Theresa Lombardo
Circulation Manager
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Circuit CIRrRcus

LED Readout Circuits

his month we are going to spend

our time together exploring sev-
eral LED readout circuits that are fun
to build, and with a little imagination
just might be useful in existing or
future projects, too. Many years ago,
when the vacuum tube ruled and all
radios glowed in the dark, there were
several special indicator tubes that
graced many of the top receivers of
that day. The 6C5 was known as the
Shadowmeter tube in some sets, and
as the Shadowgraph in others, while
many receivers used the 6T5 Target
Tuning tube. If memory serves correct-
ly, they were generically known as
“magic eye” tubes. All of them pro-
duced a magic green glow that
changed shapes as stations were
tuned in and as signals varied in
strength. In most cases, the magic eye
tube monitored the receiver’s automat-
ic-gain-control (AGC) voltage and var-
ied accordingly. The following circuits
are solid-state versions of yesterday’s
magic eye indicator tubes.

INDICATOR CIRCUIT—
PYRAMID CONFIGURATION
Our first circuit, see Fig. 1, uses an
LM339 quad voltage-comparator IC in
a four-level indicator circuit. The LEDs
are arranged in an inverted pyramid
configuration, as illustrated in Fig. 2A,
with the lowest input level at the bot-
tom and the maximum level at the top.
The circuit’s operation is rather sim-

PARTS LIST FOR INDICATOR
CIRCUIT—PYRAMID
CONFIGURATION (FIG. 1)

01— M339 quad vohage comparator,
integrated circuit (MTES39, SKI6E9, or
equivalent) :

LED1-LED10—Light-emitting diode, any
color !

Ai-R4—1000-ohm, "-walt, 5% resistar

1% for inproved accuracy)

H5-RE—1000-chm, 1/ watt 5% rasistar

H7—B80-ghm, '/j-wait, 5% resistor

RE—470-ahim, 1/-watl, 5% resistor

RE—10.000-chm potentiomeler

A10-=100,000-ohm potentiometer

S1—SPDT awitch

CHARLES D. RAKES
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Fig. 1. This handy circuit indicates DC voltage

with increasing LED illumination arranged in an

inverted pyramid configuration. Smallest input value turns on LEDI; next increment turns on LED2
and LED3, etc. Circuit shown has a range from 0.1 volts 10 0.4 volts (“A” position) or 1.0 volts to

4.0 volts (“B” position).

ple with SPDT switch S1 in the “A” posi-
tion, the input sensitivity is set to 0.1-
volt per output step. A 0.1-volt DC input
signal turns on LED1, 0.2 volt turn on
LED2 and LEDS, 0.3 volt turns on
LED4-LED6, and 0.4 volt turns on
LED7-LED10. in switch position “B,”
the input sensitivity is set to a 1-volt per
output step. As the input voltage rises
through the operating range, the invert-
ed pyramid builds from the bottom up
(i.e., LED1 indicates 1 volt, LED2 and
LEDS show 2 volts, etc.).

Calibrating the two input voltage
ranges is also a simple matter. Switch
S1 to the “A” position and connect a
positive 0.1-voit DC source to the input.
Carefully adjust potentiometer R10 until
LED1 just turns on. Increase the input
voltage until LED2 and LED3 turn on.
The input voltage for the second step
should be very close to 0.2 volts. The
circuit’s accuracy may be improved by
matching the values of R1-R4, or by
using 1% precision resistors. The circuit

may be calibrated for an existing appli-
cation. As an example, it can be con-
nected to monitor a receiver's AGC
output, but you will need to refer to the

TOP

Fig. 2. The LED inverted-pyramid pattern con-
figuration for the circuit of Fig. 1 is shown in
Fig 2A, while Fig. 2B shows the LED bar pat-
tern for the circuit of Fig. 3.




receiver’'s schematic for the hook-up
and to insure that the AGC output is
positive. Resistors R9 or R10 can be
adjusted for the best input/output cover-

age, depending on which range is used. .

INDICATOR CIRCUIT—
BAR CONFIGURATION

The circuit in Fig. 1 can be modified
for a variety of LED-output indicator
arrangements. The output circuit in Fig.

= :L 0.1V
100K <
+9TO 12V U0 Uz
RO & 1.0V - 4
10k ¥
1 BUS LINE
11
i
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>
e - ic1-d
1/4 LM339
ISR
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1 : AW
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S
G
R4 & 4 \
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Fig. 3. In this indicator circuit, the LEDs illuminate in a bar-configuration. The smallest input value
turns on LEDs I and 2, next increment turns on LEDs 3 and 4, next increment turns on LEDs 5 and
6, and finally an upper-range value of input signal turns on LEDs 7 and 8.
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Fig. 4. This circuit shows the DC voltage input in single output steps. As the input rises in 0.1-volt
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3 matches the LED layout shown in
Fig. 2B, providing the LEDs are physi-
cally arranged with LED1 and LED2 at
the outermost ends, LED3 and LED4
the next inner pair, then LED5 and
LEDS as the next inner pair, and finally
LED7 and LEDS are arranged in a ver-
tical fashion. The two outermost LEDs
turn on first, followed by LEDs 3 and 4,
then 5 and 6, and 7 and 8, in that order.
The input circuitry is the same as the
circuit in Fig. 1.

INDICATOR CIRCUIT—
SINGLE OUTPUT

Our next entry, Fig. 4, changes the
basic indicator circuit from a bar type
output to a single output, where only
one LED is on at a time. Here's how
it's accomplished. Transistors Q1, Q2,
and Q3 operate as switches to turn off
or to allow an LED to be turned on,
depending on which direction the input
voltage is going. Without an input to
the circuit, none of the LEDs are
turned on, and the voltage at the cath-
odes is near the supply-voltage level,
allowing all three of the transistors to
be switched on. Since the transistors
are connected in an emitter-follower

INDICATOR CIRCUIT—BAR
CONFIGURATION (FIG. 3)

1C1—LM339 quad voltage comparator,
integrated circuit (NTE839, SK3569, or
equivalent)
LED1-LED8—Light-emitting diode, any
color
R1-R4—1000-chm, '/4-watt, 5% resistor
(1% for improved accuracy)
R5-R8—1000-ohm, 1/4-watt, 5% resistor
(1% for improved accuracy)
R9-—10,000-ohm potentiometer
R10—100,000-chm potentiometer
S$1—SPDT switch

INDICATOR CIRCUIT—SINGLE
OUTPUT (FIG. 4)

1C1—LM339 quad voltage comparator,
integrated circuit (NTE839, SK3569, or
equivalent)

LED1-LED4—Light-emitting diode, any
color

Q1-Q3—2N3904 general-purpose NPN
transistor (NTE123AP, SK3854, or
equivalent)

R1-R4—1000-ohm, V/;-watt, 5% resistor
(1% for improved accuracy)

R5-R8—1000-ohm, V/s-watt, 5% resistor
(1% for improved accuracy}

R9-—10,000-ohm potentiometer

R10—100,000-ohm potentiometer

S1—SPDT switch
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configuration, very little base-bias cur-
rent is needed to turn them on. If LED1
is on, and the circuit's input voltage is
less than what is required to turn on
LED2, LED1 will remain on. When the
input voltage to the LM339 comparator
IC rises and LED2 turns on, Q1's base
is taken to ground, turning it and LED1
off. The same happens to LED2 when
LEDS turns, on and the same for LED3
when LED4 is operated. Hence, as the
DC input signal to the IC rises, the next

+9TO 12V
|

R1
100K

o
P
n

+]
TO "+" LED BUS LINE
(SEE FIGS. 1, 3, AND 4)

Fig. 5. Add this timer circuit to the LED bus
lines of Figs. 1, 3, and 4. With the values of R1,
R2, and Cl shown, the LEDs pulse at about two
flashes per second.

FLASHING OPTION FOR
INDICATOR CIRCUITS (FIG. 5)

C1=22-pF 25-WVDC, slecirolytic
capacitor

|01—555 oscillatortimer. integrated circuit
(NTESS55M, SK3564, or eguivalant)

R1—100.000-ohm, 't-wall, 5% resistor

“higher” LED goes on, and the previ-
ous LED is extinguished.

FLASHING OPTION FOR
INDICATOR CIRCUITS

A flashing option may be added to
the indicator circuits of Figs. 1, 3, and
4 by using the 555 iC oscillator circuit
shown in Fig. 5. The 555's output, at
pin 3, supplies a pulsed DC power
source for the LED bus line. The oscil-
lator’s component values are selected
to produce about two flashes per sec-
ond, but the rate can be varied by
changing the values of R1, R2, and
C1. To increase the pulse rate, reduce
one or more of the component values;
to decrease the pulse rate, do the
reverse.

DOT/BAR DISPLAY
INDICATOR CIRCUIT

Our next indicator circuit, see Fig. 6,
uses an LM3914 IC dot/bar display-dri-
ver that offers up to ten outputs. The IC
contains ten comparators, an internal
voltage divider, a voltage-reference
source, and options for setting the
LED’s operating current, and a choice
of a dot/bar output. All of these features
come in an 18-pin package, which can
be purchased for iess than four bucks

“DOT/BAR DISPLAY-INDICATOR
_CIRCUIT (FIG. 6) &

k3

IC1—LM3214 dovbar display-driver, inte-
grated circuit (INTE 1508, or eguivalant)

LEDT-LEDa—Light-emiting diode, any *
color

“R1-—33.000-chm. Vewalt, 59 resigior . ;

R2--33.000-0hm, /y-watt, B resistor R2—1 D_Ul:l[ll:ﬂ grgggo‘[gnﬁgmgt%r 2
+9TO 12V
'
[3 o o
1
T
2R LED7 LEDs I
* 10K AN \N
= » Yo @ |
oy ] ‘ LEDS LED6
R1 XN X
K 18 \ \
| LED3 LED4
) N N |
+DC SIGNAL _ 1 @ @
INPUT LED1 LED2

*SEE TEXT

Fig. 6. This indicator circuit uses a convenient LM3914 IC for reduced components requirements. The
operation of this circuit is similar to that of Fig. 3. Increasing DC signal input turns on LEDI and 2,
then LED3 and 4, etc. Text describes calibration for an 0.1-volt input per output-step increment.

at most major mail-order houses.

The LM3914 indicator circuit shown
in Fig. 6 uses only four of the IC's out-
puts to drive the LED-indicator arrange-
ment shown earlier in Fig. 2B. This
circuit operation is similar to the circuit
in Fig. 3. The input-operating range is
set by R2, and R1 sets the current for
all of the LEDs.

Setting up the LM3914 circuit for a
0.1-volt input per output step is an easy
task. Connect a positive 0.4-volt source
to the IC’s input at pin 5. If an adjustable
supply isn't handy, connect a 1000-ohm
linear potentiometer across a 1.5-volt
battery and use this arrangement for
the variable input supply. Adjust R2 to
the point where LED7 and LEDS8 just
turn on. Lower the input voltage to zero,
and then slowly increase the voltage
until LED1 and LED2 turn on. The input
should be close to 0.1 volt. If R2 is set
to its minimum resistance or replaced
with a jumper, the circuit's default input
range is 0.13-volts to 1.3-volts for a ten-
bar or dot output. The circuit may be set
up to monitor almost any varying posi-
tive DC voltage by resetting R2, or by
adding an external voltage divider to
the circuit’s input at pin 5.

The operating current for all of the
LEDs is determined by the value of R1,
which is connected across an internal
1.25-volt reference source (pin 7 to cir-
cuit ground). The current available for
the LEDs is ten times the current that
flows through R1. The current through
R1 is about 1.25 mA, so the total avail-
able LED current is about 12.5 mA.

ANALOG-METER
INDICATOR

Our final entry, see Fig. 7, places
the LM3914 in a basic voltmeter circuit
with a display of ten LEDs arranged in
the shape of an analog meter. The
LEDs can be physically arranged in a
semi-circular configuration for a repre-
sentative effect of increasing voltage.
A change in the LED colors throughout
the range will add flair to the voltmeter.
Also, a potentiometer has been added
to vary the LED current. The display
may be operated in the dot mode to
conserve power or in the bar mode for
effect.

The voltmeter circuit may be cali-
brated in the same manner as our last
circuit. Set the range switch to the 1-
volt position and the dot/bar switch, S1,
to the dot position; then connect a pos-
itive 1-volt DC source to the input.
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Fig. 7. This circuit shows a typical analog meter using LED indicators. The range position sets max-
imum ranges of 1.0, 10, and 100 volts, while the ten LEDs light in one-tenth-maximum range incre-

ment steps.

ANALOG-METER INDICATOR
(FIG. 7)
1G1—LM3314 dotbar display-driver,
integrated circuit (NTE1S08, or
~aguivalent)
LED1-L ED10—Light-emitting diode, any
color
A1—BE0-ohm, '/-watt, 5% rasislar
A2-—1000-ohm potantiomatar
R3-—10,000-chm potentiomeater
A4-—a0.000-ohm, '/s-watl, 1% resistor
AS—8000-ahm, 'f-watt, 1% resistor
Fi5—1 000-chim, !f-watt, 1% resistor
S1—58PDT switch
52--BP3T switch

Adjust R3 to the point where LED10
just turns on. Change the range switch
to the 10-volt position, and LED1
should light—if not, readjust R3.
Resistors R4, R5, and R6 should have
1% tolerance for best accuracy.

Take a close look at these indicator
circuits and see if you can find a place
for one that will either add flair to an
existing project, or become the heart
of a new circuit discovery.

Well, that's about it for this session,
but be sure to join us again next month
for a new workbench adventure. W

HAM RADIO
(continued from page 54)

normally use a DOS program called
Easy-PC (which had just been released
in a Windows 95/NT version). The
ExpressPCB CAD software is very
user-friendly. If you have any experi-
ence with any Windows program, you
will not find it difficult to pick up skill at
ExpressPCB.

There is a library panel of electron-
ic circuit layouts for a very large num-
ber of components. By clicking on the
desired symbol, you can then drag it
into the design area of the screen.
What you see is not a schematic dia-

- gram symbol, but rather the PCB pad

layout. By the way, CAD sofiware of
this class can cost better than $600.

The computer-system requirements
show that about 4 megabytes of hard
drive space is needed. The program
runs in the Windows 95 or Windows
NT environments. A 66 MHz or better
CPU and an 800 X 600 VGA color dis-
play are recommended.

Stan Reifel of ExpressPCB can be
reached via e-mail at support@

expresspcb.com. The Web site where
the software can be downloaded, plus
additional information about this ser-
vice, is at www.expresspcb.com, or
contact the company directly at
Engineering Express, 56 Concord
Avenue #33, Cambridge, MA 02138,
Tel. 617-441-9497.

The Mirage B-510-G 2-meter ham-band ampli-
fier supplies up to 100 watts in the FM, SSB, or
CW modes.

TWO-METER MOBILE
LOUDENBOOMER

The photo above shows a neat little
2-meter ham-band amplifier for mobile
or portable use. It is called the Mirage B-
510-G. This amplifier will boost your
handheld or mobile 2-meter ham rig
power, up to a level between 5 and 100
watts. An LED PowerGraph indicator
makes adjustment of the output-power
level easier. The Mirage B-510-G will
accommodate FM, SSB, and CW trans-
mitters. Also built into the Mirage
amplifier is an adjustable low-noise
GaAsFET preamplifier for the rig's
receiver. Gains of 5 to 15 dB help you
to dig out really weak stations.

The Mirage B-510-G offers a num-
ber of protection modes. A “High
SWR” LED indicator will keep you from
damaging the unit when someone
clips off your antenna (or you don't
look what you are doing). The unit also
has reverse polarity protection, an
over-temperature LED indicator, and
an “On-Air" LED indicator.

The size of the Mirage B-510-G is
6.5 wide X 2.25 high x 9 deep inches.
It comes with a heatsink, and cooling
fan, as well as a BNC patch cord to
use with a 2-meter handheld. Cost is
$224.95, and the unit comes with a
one-year warranty. Contact Mirage
Communications Equipment (which is
an MFJ Enterprises company) at 800-
647-1800, or via e-mail at mirage@mfj
@mfjenterprises.com. They have a
Web site at www.mirageamp.com.

Comments? | can be reached by
snail-mail at P.O. Box 1099, Falls
Church, VA, 22041, or by e-mail at carrjj
@aol.com. ||
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Microcontrollers V

icrocontrollers are like minia-

ture computers, complete with
permanent and temporary storage, /O,
and other capabilities—all on a single
chip. In this series, so far, we've been
looking at a new line of microcontrollers
known as AVR and sold by Atme/ Corp.
This month we’ll get the software tools
up and running and write a test pro-
gram to verify correct operation of the
evaluation board. There are several de-
vices in the AVR line; we’ve been using
the Atmel AT90S1200 for our experi-
ments thus far.

As discussed last time, Atmel sells
(for a reasonable $50) a small evalua-
tion board that programs AVR chips,
and provides basic I/O indicators (eight
LEDs and eight momentary switches).
The LEDs are connected to Port B,
and the switches to Port D. The “high”
side of the switches are brought to a
set of header pins mounted opposite a
corresponding set of header pins that
connect to the actual /O pins of Port
D. By connecting the two headers
together, you can use the on-board
I/0. Alternatively, you can connect the
I/O pin headers to an external circuit
for prototyping your own device hook-
ups. There is a corresponding set of
headers for the LED and Port B.

The evaluation kit comes with a pair
of ribbon cables so that you can jump-
er the switches and LEDS to the micro-
controller. One of the cables that came
with my unit was crimped incorrectly,
so there were shorts and opens that
caused me some grief. | ended up cre-
ating my own jumper using two 34-pin
socket headers and a 3/,-inch length of
ribbon cable. Fortunately, the headers
on the evaluation board are spaced
properly so that all the pins line up
using the single header connector.

THE TOOLS

The eval board comes with copies
of Atmel's Assembler, Debugger,
Simulator, and device Programmer.
Both DOS and Windows versions are
included; updates are available on
Atmel's’ web site. I've been using the

60 Windows versions under NT 4.0 with-
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set port B for all ourputs
turn off all 1EDs

set port D for all inputs

RL§. BIND
ori R16, $80
PORTE. Ri6
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APPLICALTION NOTE TOR

turn on LED(s) l

:* Number * AVRODD
*31200dez. dnc”
:Regigter/Bit Dafinitions for
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;* Version -11
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<
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When developing assembly language code for the AT9051200, it’s handy to keep the assembler, the
programmer, and a copy of Notepad open. A folder collecting icons for all the programs doesn’t hurt
either.

LISTING 1
Bit I/0 Test Program for Atmel AVR Microcontrollers

.device AT90S1200
.cseg
.org0

.equ PORTB = $18

.equ DDRB = $17

.equ PORTD = $12

.equ DDRD = $11

.equ PIND = $10
RESET: Idi R16, $FF

out DDRB, R16 ; set port B for all outputs

out PORTB, R16 ; turn off all LEDs

Idi R16, 0O

out DDRD, R16 ; set port D for all inputs
LOOP: in R16, PIND ; get state of switches

ori R16, $80

out PORTB, R16 ; turn on LED(s)

rjimp LOOP

out experiencing any problem. the command-line compiler separately.

The Assembler contains a basic
text editor that is adequate for writing
short test programs. For more exten-
sive work, you'll probably want to sub-
stitute your own text editor and launch

You can assemble programs and run
them in the simulator without actual-
ly having any other hardware. How-
ever, the simulator has no (simulated)

(Continued on page 64)



TECHNOLOGY UPDATE

One scientist's vision
revolutionizes the hearing
industry, benefiting millions

of people...

Crystal Ear® uses sophisticated electronics to provide affordable,
cosmetically-pleasing and easy-to-use hearing amplification.

by Harold Sturman

ne day a friend asked my
o wife Jill if [ had a hearing
aid. “He certainly does,”
replied Jill, “Me!” After hearing
about a remarkable new product,
Jill finally got up the nerve to
ask me if I'd ever thought about
getting a hearing aid. “No way,”
I said. “It would make me look
20 years older and cost a fortune.”
“No, no,” she replied. “This is
entirely different. It's not a hearing
aid...it's Crystal Ear!”

No one will know. Jill was right.
Crystal Ear is different—not the
bulky, old-styled body-worn or
over-the-ear aid, but an advanced
personal sound system so small
it's like contacts for your ears.
And Crystal Ear is super-sensitive
and powerful, too. You will hear
sounds your ears have been miss-
ing for years. Crystal Ear will make
speech louder, and the sound is
pure and natural.

I couldn’t believe how tiny it is. It is
smaller than the tip of my little finger and
it’s almost invisible when worn. There are
no wires, no behind-the-ear devices. Put itin
your ear and its ready-to-wear mold fits
comfortably. Since it’s not too loud or too
tight, you may even forget that you're wearing
it! Use it at work or at play. And if your hear-
ing problem is worse in certain situations, use
Crystal Ear only when you need it.

A fraction of the price. Hearing loss is the
world’s number-one health problem, but in

CRYSTAL
EAR

Require fitting
Require testing

Battery life

Impact resistance
Whistling/feedback
Telephone use
Retail price

320 hours
Excellent
Limited
Excellent
$299.85

wd

Innovative,
breakthrough
rreabency [l technology
RESPONSE: solves common
200 Hzto [l Droblem...
6142 Hz Hearing loss, which
k typically begins
~._ W prior to teenage
HARMONIC years, progresses
DnISTO RTION: W 1 0ughout one’s
03%at 1600 Hz W Jirorime Nearly 90
percent of people
suffering the type
of loss Crystal Ear
was designed for
AMPLIFICATION: choose to leave the
problem untreated.

Superior
; Crystal Ear is now
available to help
these people treat
their hearing loss
with a small and
very affordable
Class | in-the-canal
hearing amplifier.

[
most cases it goes completely untreated. For |
many millions of people, hearing devices are
way too expensive, and the retail middlemen
want to keep it that way. What's more, treating
hearing loss the old retail way can involve
numerous office visits, expensive testing and
adjustments to fit your ear. Thanks to Crystal
Ear, the “sound solution” is now affordable
and convenient. Almost 90% of people with
mild hearing loss, and millions more with just
a little hearing dropoff, can be dramatically
helped with Crystal Ear. Plus, its superior
design is energy-efficient, so batter-
ies can last months, not just weeks.

You'll feel years younger! Wear
Crystal Ear indoors, outdoors, at
home and at work. Crystal Ear
arrives ready to use, complete with
batteries, two different fitting
sleeves, a cleaning brush and even a
carrying case. Crystal Ear is a break-
through advance in the hearing
device field. It is made in the USA,
using state-of-the-art micro-manu-
facturing techniques that cut costs

dramatically—savings that we can

pass on to you. The conventional companies,
domestic and foreign, don't like that!

Don’t be fooled by high prices. No hear-
ing device, no matter how expensive, can
eliminate background noise, despite claims
by the manufacturers. Crystal Ear does not
promise miracles—just an affordable, sound
solution to many common hearing problems.

DON'T TAKE OUR
WORD FOR IT...

"My father spent
over $5000 on anoth-
er brand. ¥ showed
him my Crystal Ear,
he tried it. and he
decided it worked
better than his
brand, even though
it was a small
fraction of the cost!”

—A satisfied Crystal Ear user

"Quer 32 million Americans experience
some loss of hearing. Though most cases go
untreated. over 90 percent of these people |
would be disappointed to learn from their
doctor that there is no medical or surgical
cure. There is, however, an effective treat-
ment: electronic amplification.”

—Dr. Dale Massad, MD

Risk-free. Try Crystal Ear and hear what
you've been missing. It comes with a 90-day
manufacturer’s limited warranty as well as
our risk-free home trial. If you're not satisfied,
return it within 30 days for a full refund.
Crystal Ear®:

Three credit-card payments of $99.95 $12 s&H
If not purchasing a pair, please specity right or left ear

Please mention promotional code 3461-13261

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

800-992-2966
ISR

S>> comtrad

[}
l 2820 Waterford Lake Dr., Suite 102
Midiothian, Virginia 23113
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The Remarka
Conclusion

n last month’s column, we intro-
duced you to the Chanalyst, a sig-
nal-tracing system “par excellence”

marketed end of 1938 by
radio s r and publiisher
John F. cussed last time,
this v instrument not only
allowed service person to monitor

the sign at several points in the set at
once, but also provided an indication of
the strength of the observed signal as it
passed through the various stages.
This gave the diagnostician an indica-
tion of whether the signal was being
properly ampiified at each point.

The Chanalyst contains five separate
test channels, each designed to monitor
a specific function in the radio. Last
time, we discussed the Wattage In-
dicator, Oscillator, and RF—IF Channels.

No ntinue with the Audio
Fre d Electronic Voltmeter
cha

LO FREQUENCY

As you can see from the original
schematic (Fig. 1), the AF-channel is
nothing more than a single-stage audio
amplifier. This high-gain amplifier has a
response that is flat over the audio fre-
guency range covered by the highest
fidelity sets of the era. The output of the
amplifier is fed to a detector/tuning eye
indicator network as in the three chan-
nels we looked at last month.

An audio signal from any point in
the receiver under test can be picked
up by the audio test probe and fed into
the channel’s input jack (J3 on the
schematic). By noting the reading of a
calibrated level controi adjusted to just
close the eye, one can measure the
strength of the observed signal and
compare it with audio measured else-
where in the set. An output jack (J6) is
provided for listening to the output of
the channel on a headset, so that the
observed signal can be checked for
hum, noise, or distortion. The output
can also be connected to a scope or

62 fed to an external amplifier.
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Fig.l. Audio channel section of the Chanalyst schematic is essentially a single-stage high-gain

amplifier.

THE ELECTRONIC
VOLTMETER CHANNEL

The electronic voltmeter is a DC
vacuum tube voltmeter (VTVM) with
ranges of = 5, 25, 125 and 500 voits.
The meter is zero-centered, so that
plus-or-minus voltages can be mea-
sured without reversing the probe con-
nections. While a modern reader might
take a “so-what-eise-is-new” attitude
about the inclusion of a VTVM in this
piece of test equipment, such a meter
was quite an innovation when the
Chanalyst came out in the iate 1930s.

Armed with a VTVM, which pre-
sented a negligible load to the circuit
being tested, the service person could
measure sensitive voltages, even at
tube grids. Oscillator and AVC volt-
ages, virtually unmeasurable with the
strictly mechanical voltmeters of the
time, could be checked without dis-
turbing the normal operation of the
radio. The Electronic Voltmeter chan-
nel is there for trouble-shooting stages
pinpointed as defective using the diag-
nostic tools in the Chanalyst. However,
it could also be connected to the out-
put of the Osciliator or RF—IF-channel
to provide a more accurate signal level
reading than that provided by the tun-
ing eye and level control.

CHANALYST KNOCKOFFS
If you are a dedicated radio-meet
attendee, you may well have run into

at least two “me-too” products very
similar in concept to the Chanalyst.
They are both so similar that either (1)
the Chanalyst design must have been
unpatentable (after all, it is just a con-
venient assemblage of standard cir-
cuits) or (2) the knockoffs must have
been manufactured under RCA/Rider
license. I'm talking about the Meissner
Analyst and the Hickok Traceometer.
Like the Chanalyst, the Analyst con-
tains four channels monitored by tuning
eyes (Oscillator, RF-IF, Audio, and
what Meissner dubs “Line Current”).
There’s also a metered “Electronic
Voltmeter” channel. The Oscillator and
RF—IF channels each have three
bands, as in the Chanalyst, and all
bands cover virtuaily the same fre-
quency ranges as their Chanalyst
counterparts. The voltage ranges on
the Analyst’s Electronic Voltmeter and
the current range on the Line Current
channel are aiso identical or very close
to those on the Chanalyst. The chan-

nels are equi  d with al ical
a n rr as
w nd
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