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Slot machine fun at home!
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Using Comparators All the fun of Vegas, without losing your shirt!

Hints for your next project!

Low-Battery Alarm
Avoid the dead-battery blues!
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Safeguard your privacy!
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CONSTRUCTION

Build the Computerized Casino Dice Game—it plays like the real thing,
but has none of the consequences

Build the Electronic Bandit—the slot machine that provides all the
excitement of casino play, but won't rob you biind

In-Home Car Stereo—blow the dust from that orphaned car stereo and
adopt it for in-home use

Build the Low-Battery Alarm—eliminate the guess work when changing
batteries

Build the Electronic Bug Swatter—ferret out electronic eavesdropping
devices and other RF sources

FEATURES

50 Years of Car Antennas—a look back at what was, and one ahead at
what's to come

Reader’s Request: Puilse-Code Modulation—scrutinizing modern data
communications

Electroluminescent Glow Strips—a new generation of visible-light
displays to dress up your next project

Using Comparators to Detect and Measure—op-amps can monitor real-
world conditions

E-Z Math—this chapter shows you how to calculate capacitor variables

SPECIAL COLUMNS

Saxon on Scanners—a handheld scanner that goes where few handheld:
have gone before

Friedman on Computers—Cilass-5 modems...the next generation in
computer telecommunications

Jensen on DXing—Guiana...Guinea; not sound alikes, but similar enough
to cause confusion

Ellis on Antique Radio—restoring the Zenith shutter-dial set

Carr on Ham Radio—the dipole, a low-cost alternative to tri-beam
antennas

Circuit Circus—an electronic-circuit supermarket

DEPARTMENTS

Editorial—used computers have no tires to kick
Letter Box—our readers speak out...do you have anything to add?

New Products Showcase—up and coming trends in the ever-widening
electronics marketplace

Bookshelf—understand through reading
FactCards—applications, data, pinouts...it's all there
GIZMO Special Section—the gadgeteer’s playground

Free Information Card—get the facts you need straight from the people
that know them best
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Used computers have no tires to kick!

It had to happen sooner or later! They sell used cars, used
clothes, used bicycles, used just about everything! Why not used
microcomputers?

The National Association of Computer Dealers (NACD) has
examined the used-microcomputer marketplace to determine
the dollar volume—it was $1.2 billion in 1987. That amount
includes all the known areas of the used-microcomputer market.
With used-microcomputer sales on the rise and overall used
values up, expect the amount to top $1.8 billion in 1988.

The survey indicates that computer stores account for less than
six percent of the sales, indicating that used-microcomputer
stores have not reached their potential. Computer brokers, the
middie men who sell without taking possession of used comput-
ers, have an even smaller share of the market. Then, where is the
market?

The major force remains the consumer, selling through classified
ads and to friends and co-workers. The lucky buyers work for
companies that sell outdated equipment to their employees
before that gear is made available to the pubilic.

As you can well expect, since the used car market has it's Red
Book, the used computer market has the Used Value Index
(UVI), a market indicator derived by taking the average selling
price of Apple, IBM, and Compaq computers (to name a few
brands), and comparing it to the average used selling price of the
same equipment. Presently, the UVl is a high 67.86%, indicating
the willingness of the public to buy used gear. IBM computers’
UVlis 63.14%—a bit below the market value, butitis expected to
rise once the PS/2 market stabilizes.

The NACD provides the used computer market data to Sybex,
Inc., which publishes that information in the Computer Blue
Book. Over 12,500 hardware and software items are listed there.
That guide details the new and used values that are used in the
survey.

So there you have it, an organized used-microcomputer market-
place that's growing, despite the fact that used computers have

no tires to kick!
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projects based upon or from plans or information published In this
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Hands-on Electronics, 500B Bi-County Boulevard, Farmingdale, New York 11735

Haves and Needs

Each month we get a lot of requests
for schematics, parts sources, and gen-
eral information. Some of the questions
are easy. and were happy to help out.
Unforiunatelv, we lack the resources
1o track down everv schematic for every
piece of equipment ever manufactured,
or 10 find exotic or obsolete parts.

But we do have one resource we can
1rn 1o to 1y 1o answer as many of the
requests as possible. That resource is
you, our readers. As space permits, we
will publish as many of those requests
as possible, complere with a return ad-
dress. We ask that any readers with in-
Sformation contact the writer directly.

Also, if readers have items or info
that think would be of benefit to other
readers, we invite them 1o let us know
about it. We'll publish the information,
and an address for furthur correspon-
dence. One proviso: The space is not
Jor commercial purposes. You can re-
quest a reasonable charge for photo-
copying, etc., offer 1o sell duplicate or
unwanted gear for a nominal cost, pro-
pose trades of equipment or ideas, and
so forth. But if vou're in the business
of selling or repairing gear, please use
the Hands-on Markeiplace that appears
in each issue of this magazine to adver-
tise your services.

Without further ado, let's get 10 the
Sfirstinstallment of **Haves and Needs."’

I need a schematic for an RCA Vic-
tor Model 9-X-571. Also. were can you
get the bayonet dial lights for the thing?

By the way, for those that need sche-
matics for old Signal Corps radios, why
not contact the Army Signal Corps at
Ft. Monmouth, NJ. They might have
some in their archives.

Bob Kenyan

POB 128

Tombstone, AZ 85638

[ would like to hear from anyone inter-
ested in tube amplifiers. ['ve begun serv-
icing those units for my friends and have

tound information hard to come by.
Does anyone know where I might find
a book describing the operating charac-
teristics of audio tubes?

Richard E. Anderson

1432 Riverside Dr.

Pacific, MO 63069

I need a 6HS tuning eye for a Silver-
tone 4470. Any idea of where I could
get one, or what it would cost?

Sgt. J.J. Clarke. USMC

22 Grier St.

Jacksonville, NC 28540

Poetic License

This regards the article ‘“*Getting your
FCC License.”” by John Gordon, in the
February 1988 issue. Mr. Gordons
makes a statement in this article that
infers that there are two kinds of radio
telephone licenses. At present | know
of only a general radio telephone license,
and that has been a fact for the last seven
to ten years. If in fact that is true, I feel
you owe at least a letter of explanation
from you on the article.
—M.G., Van Nuys, CA

The misleading statement in question
appears at the opening of the article.
It is not only misleading it is down right
wrong. That, however, was not Mr. Gor-
dons fault as that sentence was not
authored by him but by a misinformed
editor. Please pardon the inaccuracy.

Pulse-Generator Address

| just got my copy of the May, 1988
issue of Hands-On Electronics. | was
really impressed by the way you pre-
sented my article A High-Voltage Pulse
Generator,”" and was pleased that you
thought enough of it to feature it on the
cover.

Unfortunately. there were two major
errors in the address you gave for the
parts supplier. Maps and Zaps. The cor-
rect address is 1132 Rosera Dr., To-
panga. CA 90290,

—Dale Hileman

Calorie Watch Lives!

I was greatly dismayed when | read
the review of our Calorie Watch. enti-
ted “*R.I.P.”" in the December 1987
installmentof **Gadget. " [ was astounded
that so eloquent an author as the re-
viewerdid not think to ask Synchronics’
customer service for the phone number
of the manufacturer. or to ask directory
assistance for the phone number of the
company occupying the address on the
warranty card. You see, we changed
our name to Elexis Corporation when
we went public in February 1987.

I am happy to report that the Calorie
Watch is alive and living on the shelves
of about 3000, chain-store outlets. With
over 50.000 units sold, we consider the
product a success. and will continue to
sell the unit for some time to come.

Now as to the problem with the in-
structions: It seems the reviewer fell prey
to the frustrations that face many fren-
zied “*Gadgeteers’™ when they rush to
use a product without carefully review-
ing the instructions. All of the ques-
tions pertmmng to use, including how
to bring up the calorie display, can be
tound in the instructions. But properly
using the watch requires overcoming
your impatience and completely read-
ing the instructions and trying them out.
After all, a three-button watch with 16
modes and five programmable data in-
puts is a bit much to comprehend in
one sitting.




The Electronic Industries Association/Consumer
Electronics Group has recently completed the first in a
series of videocassette training tapes.

EIA/CEG ANNOUNCES COMPLETION
OF NEW “BASIC CAR AUDIO
INSTALLATION” VIDEO TAPE

It you are thinking of “cashingin” on the prof-
its in the ever growing car audio service business,
the troubleshooting—service—installation—and
removal of car audio products is a large, non-com-
petitive profit center for your service facility. This
thirty minute video introduces you to the ever
increasing complex world of car stereo installa-
tion. It guides the new installer or owner in the
correct layout and design of a car stereo installa-

KEY TOPICS COVERED
IN THIS VIDEO

® The design and layout of
a car stereo installa-

tion center.

® Basic and specialized
tools needed for car audio
installation work.

® Safety in the shop.

® How to treat the cus-
tomer’s car, from pre-instal-
lation checkout to demon-
strating to the customer
the completed job.

® The proper procedure

tion facility, covering basic as well as specialized
tools needed for the installation business.

This informative videotape is also an excellent
aid to the electronics technician in that it gives
the correct procedure for removing and repﬁllcing

“any” car radio from the dashboard of any car
and shows the installer’s, salesperson’s and cus-
tomer’s role in the installation and sale of car
audio products.

for installing car audio
equipment.

® The technical resources
available for information
about specific types of
vehicles, dashboard dis-
mantling, speaker sizes and
antenna locations.

e Speaker wiring types
found in the automobile.
Common and floating
ground systems— how

to differentiate. Proper
wiring procedures used

in the car.

The cost of the videocassette is $30.00. Use the order form below to order yours now!
Send to: EIA/CEG, Department PS, PO. Box 19100, Washington, D.C. 20036

Basic Car Audio Installation Quantity Amount Total Enclosed
Videocassette . ......... $30.00 each
Q VHSO BETAO
‘ T T T 11
* Name | SR S 4 i t, 1 } B I T—t e L 4 4+ + - +— 4
m Title b +— — ! + J 4 N E— | S e + {
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In fairness, however, there appears
to be some problems with instruction
clarity. We were concerned enough
about it to do a survey, which revealed
that about a third of users had some
degree of difficulty with them. As a
result, we have revised the manual and
have added a short-form instruction
sheet. And we are working on a new
version of the watch for 1989 that will
be less complex, and easier to program.

Frank J. Bianco, President

Elexis Corporation

7000 N.W. 46 Street

Miami, FL 33166

We were glad to learn that the Calo-
rie Warch and its manufacturer are still
around. The short-form instruction sheet
you provided does seem 1o answer some
of the serious reservations our reviewer
raised; we’ve sent a copy to him so that
he can do a more thorough review of
your product at some future date.

Dot’s All

I have enjoyed building several of
the outstanding projects that you’ ve pre-
sented in the pages of Hands-on Elec-
tronics. I have even enjoyed the occa-
sional printing miscues that crop up,
since they spur me on to educate myself
in basic electronics.

One that has me stumped, however,
is the *‘Power Play”’ bench-top supply
that appeared in the February 1988 is-
sue. | can’t seem to vary the 0- to 30-
volt output. All other parts of the cir-
cuit seem to work fine. What gives?
—J.K.R., Cooperstown, NC

One of those occasional miscues! It
seems that the artist left out a rather
important connecting dot in the sche-
matic (Fig. 1). Notice that the line be-
tween the anode of D2 and the wiper
of R2 crosses the line between the Ul/
C3 junction and the RI/R2 junction.
There should be a connection at that
crossing point. Add it and evervthing
should work as intended

By the way, while you're at it, there
two other typographical errors we
should point out: in the schematic, C8
should be a 0.33-wF unit, while in the

Parts List, C2 should be a 0. 1-p.F unit.

Indexes Available
I’ve been reading your magazine for
over two years now. One thing that has
always impressed me is how well you
respond to your readers’ needs.

I've noticed that you run advertise-
ments for your Reprint Bookstore on
occasion. I'm sure that | would be in-
terested in some of the articles in your
back issues, but | have no way of know-
ing what appeared in a specific issue.
Is it possible to obtain a comprehensive
bibliography of all back issues to date?
I'm sure that other readers would be
interested in that information as well.
—K.J., St. Louis, MO

Annual indexes for 1986 and 1987
are currently available 10 all Hands-
On Electronics readers at no charge.
To get one, just send a self-addressed
stamped business-size envelope to
Hands-On Electronics, Annual index,
500-B Bi-County Bivd., Farmingdale,
NY 11735. Be sure 1o tell us which year
you are interested in.

Wrong Division

First of all. I would like to say that
you have a great magazine; please don't
change a thing. However, | believe that
you’ve gota couple of errors in the May

1988 installment of *‘E-Z Math."™"

On page 79, when you calculate the
power gain of a circuit, you state that
Gain = 70/.005 = 1400;of course, the ac-
tual result of that division is 14,000!
That's probably simply a typo, since
when you calculate the gain in terms
of dB, the results are correct if you as-
sume you meant 14,000 everywhere you
say 1400.

Right below that, again on page 79,
you use a 100-milliwatt signal in an ex-
ample. But when you do the math, you
use 1 milliwatt (.001) signal instead.
Following through on your original prob-
lem, the gain should have been
1000/0. 1= 10,000,not | million as you
state.

—R.S., Jackson, MO
Pen-Pal Wanted

lam anelectronics engineer, 28 years
old, living in Poland. | am interested
in audio and video devices, new techni-
cal solutions, and particularly in appli-
cations of digital components and tech-
niques.

I want to enter into correspondence
with somebody who is interested in the
same fields. If you make it possible for
me, | will be very grateful.

Maybe somecone will hold out a hand
to me across the ocean.

Jacek Lasota

Starowarszawska 6 M 29

97-300 Piotrkow Trybunalski

Poland

Hints for Builders

Your idea of using carbon paper to
transfer simple PC designs to the board
isn't bad, but ordinary carbon paper,
especially pencil carbon, uses a wax
binder that may interfere with proper
adhesion of the resist. That can lead to
flaking or bleeding of the etchant under
the resist. Also, the waxy lines are hard
to draw over.

A better technique would be to use
the tracing paper used by seamstresses
to transfer patterns to cloth. That trac-
ing paper uses chalk to transfer the de-
sign. Since chalk is water soluble, it
will wash out. That allows the resist ink
to flow more freely and penetrate bet-
ter, which means that it will adhere bet-
ter to the substrate. Seamstress tracing
paper can be bought in most sewing
shops, as well as in the notions depart-
ment in many variety, craft, and de-
partment stores.

Those shops also carry another item
that can prove handy for the electronics
builder: molded nylon mesh that’s in-
tended for use as backing for needle-
point projects. I’ve found that the mesh
also makes an outstanding perfboard for
electronics projects.

The mesh is usually sold in sizes rang-
ing from 2- to 12-inches square, and
can be cut to a desired size or shape
using ordinary scissors. It is flexible
enough that it can be curved for use in
space-saving designs, yet it is stiff
enough that even a fairly large piece is
self-supporting; forextra large * ‘boards,”
strips of sheet plastic can be glued around
the edges for additional support. Stan-
dard mesh has seven holes to the inch,
which doesn’t readily lend itself to use
with ICs, but it works great with dis-
crete components. Simply feed the com-
ponent leads through the holes, twist
them over, and interconnect them us-
ing point-to-point wiring.

The mesh can also be used as grill-
work over ventilation holes, speakeropen-
ings, etc. Or, to make cages to keep
fingers away from high-voltage points
or components in circuits.

—B.P., Lake Havasu City, AZ

You've got two great ideas there,
B.P., and thanks for sharing them with
us and our readers.

Now, how about the rest of you? If
you've discovered something that makes
your electronics experimenting or build-
ing easier, especially if its something
that's a tad on the unusual side, why
not share it with your fellow hobbyists.
Hands-On Electronics is a great fo-




ideas, whether these ideas be in the
form of short leuers, like the one from
B.P., or in the form of full-lengih fea-
ture articles.

Pet Peeve

| have a pet peeve with too many
of the circuits presented in your maga-
zine and others: It seems that the bulk
of the circuit will use readily available
components. but there is one ‘‘tough
dog™’ that no one stocks. no one sells
in quantities of less than a boxcar load,
or that no one has ever heard of. Noth-
ing is more frustrating than getting ex-
cited about a project and gathering most
of the parts, only to find that one part
is unobtainable

While I'm writing, here are a couple
of suggestions that your readers might
find helpful:

[ have found that a Pilot Photo Graphic
Marker (available only from exotic
sources. like K-Mart!) works much bet-
ter and costs less than photoresist pens
in preparing printed-circuit boards for
the etching process.

Second, one of your readers suggested
mixing rosin and acetone to create a
rosin tlux for soldering. I suggest using
alcohol instead; it is less expensive, and
less volatile.

—W.H.. Knoxville, TN

We agree with your peeve. We 1rv 1o
make sure that all components can be
readily found, or, when an unusual part
must be used, we provide a supplier.
Unforwunarely, every once in a while
one does ger by us, and it causes head-
aches all around. We promise that we
are going 1o re-double our efforts 1o
keep impossible-t0-build projects from
our pages.

And, by the way, thanks very much
for the suggestions! Thev, and anything
else that might help our readers, are
always welcome. =5

- R ————
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Car Stereo Speaker Systems

Ultimate Sound has unleashed its up-
dated Turbo line of self-contained car-
speaker systems. The Turbo line is de-
signed for use in trucks, cars, pick-ups,
vans, RVs and boats.

The Turbo models are complete
speaker systems that include multiple
drivers mounted in rugged carpet-
covered cabinets with carrying handles
and press-on connections. The Turbos
are designed for specific placement
within the vehicle, but they may be car-
ried and used outside the vehicle for
picnics and parties.

The Turbo models feature tuned,
ported cabinets to insure full-frequency
response and deep bass. Three Turbo
models are two-way systems while the
fourth model is a bass-augmentation sys-
tem. All Turbo models are finished in
durable, gray carpeting for a handsome
appearance, to minimize scratches or
damage to a vehicle’s interior and to
insure stability.
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The four Ultimate-Sound Turbo mod-
els are as follows: The UBC Hatchback
Turbo is a two-way system that features
dual 8-inch Polycarbon woofers and two
3-3/4-in. piezo tweeters. The UBC Hatch-
back System is designed to fit perfectly
in a Camarro, Corvette, Trans-Am or
Firebird, although the system can be
used in a wide variety of vans and rec-
reational vehicles such as Troopers, Bron-
cos, Blazers or station wagons.

The UBC Pick-up Turbo is the per-
fect size and shape for behind the seat
in full-sized pick-ups and vans. That
model is only 6-1/2-in. deep, therefore
it is ideal where a full rich sound is
desired but space is limited. The UBC
Pick-up Turbo features dual 8-inch Poly-

carbon woofers and two 3-3/4-in. piezo
tweeters.

The UBCP Bass Turbo features dual
8-inch Polycarbon woofers in a com-
pact, ported cabinet. This Turbo model
is designed for bass reinforcement and
is especially effective when used in con-
cert with a high-quality, built-in, full-
range sound system. As with the other
Turbo models, the UBCP Bass features
a carpet-covered cabinet with carrying
handles and press-on connections.

The newest member of the Turbo fam-
ily is the Samurai Turbo. That model
is specifically designed as a two-way
system for use in a Suzuki Samurai. It
features dual 8-inch Polycarbon woof-
ers and two 3-3/4-in. piezo tweeters.

Suggested retail prices for the Turbo
models are: $249.95 for the Pick-Up
and Hatchback Turbos, $239.95 for the
Bass Turbo and $259.95 for the new
Samurai Turbo.

For complete information on these
and the new Turbo line, contact Ulti-
mate Sound, 19330 East San Jose Ave-
nue, City of Industry, CA 91748; Tel.
714/594-2604.

Portable Static Meter

A fully automatic, hand-held static
meter with an easy-to-read analog volt-
age meter, an audio alarm, and a red
LED to indicate when charges exceed
500 volts, is available from Charleswa-
ter Products, Inc.
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The Charleswater Static Surveyor
CP911 operates over a zero to 5,000
volts range with = 10% accuracy and
repeatability within 5% at a | inch dis-
tance from the target. Featuring audio
and visual alarms which indicate charges
over 500 volts, lower voltages are read
directly from a built-in analog meter.

Simple to operate, just hold the Static
Surveyor within an inch of the test ob-
ject and press the button. It is non-
nuclear and uses a rechargable 10.8 V
battery. Measuring 4.7" X 2" x 1.25" and
weighing 5 oz., this is the smallest and
lightest static meter available, claims
the manufacturer.

The Charleswater Static Surveyor
CP911 is priced at $275 (list). For more
information contact: Charleswater Prod-
ucts, Inc., A Subsidiary of Armstrong
World Industries, Inc., 93 Border St.,
West Newton, MA 02165; Tel. 617/964-
8370.

Logic Monitor

With state-of-the-art design, and in-
novative custom-IC construction, the AR-
80LM brings high-end logic monitor per-
formance within the reach of the aver-
age user.

The unique, custom-IC design pro-
vides autodetection of both power and
ground pins, making instrument usage
an easy, clip-on-and-view operation. Ad- |
ditionally, the unit also autodetects both
TTL and CMOS logic levels.
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Only NRI gives you a 27" high-resolution
stereo color TV you build to prepare you for
today’s video servicing careers.

Become one of America’s most sought-
after technicians . . . put your talents
and spare time to work for you in the
“explosive-growth” world of home
entertainment electronics.

Train in state-of-the-art video/audio serv-
icing and become a fully qualified service
professional the uniquely successful NRI
way. It’s hands-on training, at home
designed around the latest electronic equip-
ment you build and keep as part of your
training.

The High-Tech Revolution
in the Home Is Just Starting

Sweeping changes are taking place in our
homes, changes brought about by the
phenomenal growth of home entertzinment
electronics. Already available are high res-
olution TV, TVs with stereo sound, simul-
taneous multi-channel viewing, projection
TV, Camcorders, 8 mm video casseties, and
compact disc players.

And the revolution has spread to the busi-
ness sector as tens of thousands of com-
panics are purchasing expensive high-tech
video equipment used for employee train-
ing, data storage, even video conferencing.

Join the Future or Be Left Behind

Today the consumer ¢lectronics industry
represents a whopping $26 billion oppor-
tunity for the new breed of consumer
electronics technician.

Today’s consumer electronics revolution
is creating huge servicing and repair mar-

You Build a 27” Stereo TV
During the assembly process of your state-
of-the-art Heath/Zenith 27" TV, you learn
to identify and work with components and
circuits as they actually appear in com-
mercial circuitry Then through tests, adjust-
ments, and experiments you quickly nuaster
professional troubleshooting and bench
techniques.

kets that are just starting to boom.

tere is your chance to become a fully
qualified professional the way tens of
thousands have trained with NRL

Totally Integrated
Hands-On Training

Since NRI training is built around “learn
by doing,” right from the start you con-
duct important experiments and tests with
your professional digital multimeter. You
assemble the remarkable NRI Discovery Lab
and perform a conplete range of demon-
strations and experiments in the process.

NRI's commitmen: to you goes beyond pro-
viding you with equipment appropriate to
the latest technology. Best of all, we ensure
that in the learning process you acquire the
very skills that wil: make you a professional
service technician on the job.

Inside Your TV
The Heath/Zenith 277 TV has all the fea-
tures that allow you to set up today your
complete home video center of the future.
Flat screen, square corners, and a black
matrix to produce dark, rich colors .

cven a powerful remote control center that
gives you total command of video and audio
operating modes.

NRI has purposely designed your train-
ing around equipment that has the same
high-tech circuitry you'll encounter in com-
mercial equipment. That means your train-
ing is real-world training,

Your NRI Training
Has Another Special Element

Also built into your NRI training is the
enormous experience of our development
specialists and instructors. Their long-
proven training skills and personal guid-
ance come to you on a one-to-one basis.
Always avuilable for consultation and help,
these instructors ensure your success both
during your training and after graduation.

Step Into the Future Today

‘The richest reward gained from your NRI
Video/Audio training is 4 firm grip on the
future. Now is the time to act. Send the
post-paid card to us today. You will receive
our 100-page catalog free. It's a fascinat-
ing explanation of our training methods
and materials. (If someone has used the
card, write to us at the address below)

”ﬂl School of Electronics

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue, NW &'

Washington, DC 20016 Hl'
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NEW PRODUCTS i 443-5853. In Europe, contact Philips
{ Test and Measurement, Building HKF,
The unit provides indications for logic | 5600 MD Eindhoven, The Netherlands.
high, low, and even pulsing inputs. For
pulses with repetition rates over eight
hertz, the unit flashes the LED at an
8Hz rate. That allows use of the unit
at clock rates to up t0. 40MHz.

The AR-80LM sells for a suggested
user price of $79.00, which includes a
storage case and operator’s manual. For
further information contact ARI Media, I
9241 E. Valley Boulevard. Suite 201, |
Rosemead, California 91770; Tel. 818/
287-8400.

VCR Cleaning Cassette

Memiek Products now has a whole
family of video-cleaning products. In
addition to the ever popular Memorex |
brand Video Head Cleaner, the line also
includes the Memorex Video Cleaning
System and the Deluxe Video Cleaning
Svstem.

The Memorex Video Head Cleaner
($7.99) 1s a low-friction, dry-cleaning
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Brochure From Fluke

An application note on automotive

a DMM 1o test automotive charging,
starting, ignition. and cooling systems,
and to locate current drains, shorts, and
bad grounds. It also contains a section

cassette that safely and effectively cleans
all video, audio, control track, and erase
heads. The product is designed for con-
sumers who want an easy-to-use, eco-

electric troubleshooting, *‘Beat the Book |
with Fluke Multimerters,”’ is now avail-
able from John Fluke Mfg. Co., Inc.
Designed for the professional mechanic,
the 16-page color brochure describes
and illustrates time-saving procedures
for servicing electrical systems safely,
accurately and cost-effectively with
Fluke analog/digital multimeters. The
brochure includes general information
on the multimeter as a tool for
troubleshooting auto electrical systems,
as well as specific techniques for using

on testing automotive on-board com- | nomical system.
puters, and a quick-reference applica-
tion chart listing the measurement type
that is required for each auto electric
system or component.

To obtain a copy of **Beat the Book
with Fluke Multimeters.”" contact your
local Fluke distributor in the U.S. For
more information on the application notes
or Fluke Multimeters in North America
and other non-European, countries write
to John Fluke Mfg. Co.. Inc., P.O. Box
C9090, Everett, WA 98206; Tel. 800/

MEMOREX
VIDEO CLE ANING
CASSEYTES
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The Memorex Video Cleaning Sys-
tem ($14.99) is a non-abrasive, wet,
cleaning cassette that thoroughly cleans
the entire tape path and all tape heads
using the Particle-Lock material ex-
clusive to Memtek.

The Deluxe Video Cleaning System
($19.99) boasts all the outstanding clean-
ing capabilities and technology of the
standard Memorex VideoCleaning Sys-
tem. The system tells the user when the
VCR is completely clean and also of-
fers a Memtek exclusive—TV color-
adjustment capability. Color bars ap-
pear on the screen to assist the con-
sumer in adjusting his television set to
obtain the best possible color.

The two wet cleaning-systems fea-
ture the unique Particle-Lock cleaning
system that delivers top quality clean-
ting because of the following features:
custom-designed, woven-laminate clean-
ing tape is non-abrasive and will not
be shredded by video heads eliminating
potentially hazardous debris; cleans cru-
cial areas most other head cleaners miss
thanks to full video tape width for 100%
machine interface compatibility; the
unique Particle Lock design that gently
traps oxide, dust, and other debris par-
ticles and permanently holds them to
prevent redeposit on heads; it can be
used in all types of video equipment,
VCRs, portables, and camcorders; re-
quires low machine torque to operate
requiring less power than other VCR
cleaning products.

For more information contact Memtek
Products, P.O. Box 58118, SantaClara,
CA 95052-8118.

Space-Age Speakers

The ZSE-380 is the first active full-
range enclosureless loudspeaker design
resulting from the Zero Stored Energy
design criteria. The design employs a
dipole, bass, transducer module and
monopole. treble, transducer module
separately mounted to a three-point
stance floor stand.

e e e
was key to attaining that goal. The use
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The system’s 6-ohm minimum im-
pedance and 91 dB sensitivity allow eas-
ily compatible wbe amplifier drive as
well as solid-state. The 115-dB, peak
sound-level capability and highly reli-
able transducer and associated compo
nents makes the ZSE an entirely new
alternative for those who demand accu-
rate sound reproduction in the home.

The major emphasis in the ZSE de-
sign has been to reduce all forms of
stored sonic energy to the absolute mini-
mum. The elimination of all internal
cavities and tlexible mounting structures

Mitek Group, One Mitek Plaza,

| ternal vibrations and environmental con-

of inherently inert transducer compo-
nents, which remain unaffected by ex-

ditions, further insures neutrality and
unit-to-unit and room-t0-room consis-
tency in performance.

The crossover is a linear-transition
type at 1200 Hz and the system’s direc:
tivity index remains constant (within *
1.5 dB) from 100 Hz to 10 kHz for
consistent tonality to every listening po-
sition and an uncolored reverberant field
The speakers are 34 inches high. 12-'/2"
wide and each weighs 45 pounds. The
complete system has a suggested retail
price of $1800.00 with the active elec:
ronic processor.

For further information contact The

Winslow. IL 61089-0038.

Auto-Reverse Cassette Receiver

The Portland SQR 28 is the leasi-
expensive Blaupunk: AM/FM auto-
reverse casselle receiver ever equipped
with an electronic, security-code. theft-
prevention circuit. The Portland SQR
28 has the usual tuner, tape, and- ampli
fier performance for which Blaupunki
is famous, plus the new UniFit installa-
tion system that makes the radio look

h
‘I thought you said you had the
relevision set fixed?'

INTRODUCING
THE AR-I0O MAXI-PROBE™

The World’s First Pen-Style DMM

N

with Built-In IOMHz Logic Probe

INNOVATION, NOT IMITATION

The AR-100 Maxi-Probe. Unheard of teatures and pe formance & one small

package. Volts. Ohms. Audidble continuity. Datz Hold. Then add 8 tull
function, TTL/CMOS logic probe. Screw-oa accessory tips. Diode

Measure:
sVolts *Ohms eDiodes
sAudible Continuity
And:
TTL & CMOS Logic To 10MHz!
Features:
sScrew-On Accessory Tips
*Data Hold

Test. Test Leads. fnd a slorage cass.
Resutt: All the functions you nesd for both analog and
digital @sting in one smal package, at one Low
psice.
So visit your losal ARI diswibutor and
taka hold ofthe future, today. The
AR-180 Maxi-Frobe. All
sthers pale by com-
parison.

AMERICAN RELIANCE INC.

VALUE BEYOND MEASURE

e e e e
9241E. VALLEY BLVD ROSEMEAD, CA 91770
(800)654-9838

ARI manutactures a complete line of electronic test equipment. inclucing EPRCM, EEPROM, and PLD programmers,

IC testers, Cable testers, DPMs, DMMs, and Logic testing devices. Call or write today for you: free Brochure.

—
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like it was factory installed. It also pro-
vides for an optional removable Quick-
Out mounting.

The built-in security-code circuit will
disable the radio if the power leads are
disconnected from the car’s electrical
system. The radio will not function un-
til the power is reconnected and the cor-
rect four-digit code number is entered.
Window stickers and permanent mark-
ings on the radio chassis alert potential
thieves that this radio will not function
without the code number. An integrated
10-year lithium battery maintains the
code memory when the radio is discon-
nected or used in a Quick-Out system.
The 12 preset-stations are retained by
a non-volatile solid-state memory.

The Portland SQR 28 uses the ORC
Il tuning system for sound quality and
multipath distortion rejection. In weak-
signal conditions the signal blends gradu-
ally from stereo to mono to maintain
optimum reception. Tuning accuracy is
assured by a phase-locked loop, digital-
synthesis system for easy manual and
seek tuning. It has a last-station mem-
ory feature. The two-color transflective
LCD display/clock can be switched be-
tween green and champagne, and is easy
to read at any time of day or night.

The hard permalloy tape heads are
extremely durable and deliver a wide
frequency response of 30-16,000 Hz
at =3 dB. Other tape features include
a metal (normal/high bias) tape switch,
track-selector switch, track indicator,
and locking fast forward and rewind.
The power-off, pinch-roller release fea-
ture prevents damage to tapes playing
if the ignition is switched off.

The Portland SQR 28 has a built-in
7.5-watts per channel stereo amplifier,
with a front/rear fader and outputs for
four loudspeakers. The volume knob
has 36 detent positions for subtle level
adjustment. Other features include auto-
matic loudness contour, separate bass
and treble controls, detented balance con-
trol, DNR (for use on tape, FM and
AM), and a power-antenna lead.

The Portland SQR 28 carries a sug-
gested retail price of $359.95. For more
information contact Blaupunkt, P.O.
Box 4601, North Suburban, IL 60198.

7;Mode Data Controller

MFJ Enterprises, Inc. announces the
MFJ-1278 Multi-mode Data Control-
ler that lets you work seven (7) digital
modes: Packet, ASCII, RTTY, CW,
WEFAX, SSTV, and Contest Memory
Keyer modes. The MFJ-1278 retails for
$249.95.

The MFIJ-1278 features high perform-
ance HF/VHF/CW modems, software-
selectable dual radio ports, precision tun-
ing indicator, 32K RAM and an AC
power supply.

All you need to operate MFJ-1278
is a standard HF or VHF rig and any
computer with a serial port and termi-
nal program.
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MF]J also offers a Starter Pack to get
MFJ-1278 users on the air instantly. The
Starter Pak includes computer interface
cable, terminal software and friendly
instructions. Itis available for the Com-
modore 64/128, VIC-20 (MFIJ-1282,
disk; MFJ-1283, tape) and for the IBM
or compatible (MFJ-1284), $19.95 each.

The MFJ-1278 automatically sets it-
self to match your computer baud rate.
In all modes it features printing, thresh-
old control for varying band conditions,
tune-up command, lithium battery
backup, RS-232 and TTL serial ports,
watch-dog timer, FSK and AFSK output-
level control, speaker jack for both ra-
dio ports, test and calibration software,
Z-80 microprocessor running at 4.9
MHz, 32K EPROM and socketed ICs.

It is FCC approved and measures
9" X 1-12" X 9-1/2"_ It operates on either
12 VDC or 110 VAC.

The MFJ-1278 comes with MFJ’s dou-
ble guarantee. If ordered from MFJ, it
may be returned within 30 days for a
full refund, less shipping. MFJ also backs
this product with a one-year uncondi-
tional guarantee. For more information,
contact MFJ Enterprises, Inc., P.O. Box
494, Mississippi State, MS 399762; Tel.
800/647-1800, or 601/323-5869.

Ortofon X5-MC Phono Cartridge

Ortofon's X5-MC Moving Coil Pho-
nograph Cartridge brings a higher stan-
dard of performance to the company’s
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high-output X-Series MC cartridge line.
On old, well-played records, where the
upper groove walls have been polished
smooth by conventional stylii, the X5-
MC’s radical new stylus reads deep into
the groove to extract subtle musical de-
tails that have remained untouched since
the day the record was pressed. The
cartridge offers an incredible frequency
response of 20 to 45,000 Hz, +4/-1.5
dB.

The Ortofon X5-MC phono cartridge
uses the proven high-output moving-
coil drive system and aluminum-tube
cantilever from its predecessors, the X1-
MC and X3-MC. However, by adding
the radical new Fritz Gyger Il stylus,
the new X5-MC cartridge delivers incred-
ibly accurate reproduction of subtle de-
tails, more focused imaging, and greatly
improved tracking ability.

The X5-MC enjoys all the key sound
quality advantages of moving coil de-
sign with none of the practical disadvan-
tages. It benefits from an extremely low
moving mass for optimum high-fre-
quency performance and a low internal
impedance to avoid possible cable/
preamp problems.

The cartridge is manufactured using
a proprietary Ortofon coil-winding ma-
chine that winds wire that is much thin-
ner than would be possible to wind by
hand. The coils are wound on a high,
rigid X-shaped armature with hollow
arms that weighs a mere 0.0012 grams.
Those factors enable the X5-MC to have
a larger number of windings than a con-
ventional moving coil, yet achieve a
significantly lower moving mass. Other
important features include Ortofon’s
wide-range damping system for accu-
rate control of the moving parts.

The Ortofon XS-MC carries a sug-
gested retail price of $300. All three
of the X-Series cartridges are now also
available in P-Mount versions. For more
information on the cartridges contact
Ortofon, 122 Dupont St., Plainview,
NY 11803.




Modern Classic Radio

In 1932, the typical table radio had
a wooden cabinet, weighed 40 pounds,
consumed 100 watts of electricity, re-
quired a S0-ft. outside antenna, and was
the focus of most American living
rooms. Today, GE has recreated its clas-
sic living-room radio of the *30s with
the Model 7-4100J—a 3/a-scaled rep-
lica of the 1930 GE J100.
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Though the classic styling has not"

changed, the 7-4100J radio consumes
1720th the power of its predecessor, has
two built-in antennas (AM and FM),
and weighs only five pounds. Gone are
the glass vacuum tubes of the '30s—
replaced with integrated AM/FM cir-
cuits for smaller size, improved per-
formance, and reliability.

In 1932, the GE radio was an invest-
ment at $99, or $817 in 1987 dollars.
In 1987, the optional retail price is $75,
and the radio comes with a full one-
year warranty.

The wooden cabinet houses a high-
performance radio chassis, including a
S-in. heavy magnet, high-sensitivity
speaker and 700-mw RMS audio out-
put. In addition, a loudness-type vol-
ume control boosts bass response at low
listening levels.

For more information contact GE Con-
sumer Electronics Products, Manager
Consumer Relations, P.O. Box 1976,
Indianapolis, IN 46026.

Home/Auto Mini Speakers

To provide virtually unlimited place-
ment options for the Model 55 indoor/
outdoor acoustic-suspension mini speak-
ers, Altec Lansing has designed two

umque mounting brackets. One, the

swivel bracket that is shown in the photo,
mounts the mini speaker to a ceiling
or wall of a room or patio. The second,
isan ‘L’ bracket to mount the weather-
proof mini speaker to the side wall or
rear deck of a car or van.

The Model 55 mini speakers, which
measure just 7" X 9-3/8" X 5-3/16", can be
used outdoors on a deck or patio. In-
door applications include placement in
a kitchen or bathroom, in addition to
use as extension speakers anywhere in
the home where small loudspeaker size
is desirable.

Prior to the development of the new
brackets, the speakers could be used
free-standing, placed on a bookshelf or
cabinet, or be wall mounted by using
the keyhole slot at the back of each loud-
speaker. With the new swivel-mount
bracket, the Model 55 speaker system
can be attached to walls and ceiling and
positioned for optimum audio perform-

ance. Suggested retail price for the home |

bracket set is $39.95 per pair.

The “‘L’’ bracket, allows the Model
55 acoustic-suspension loudspeaker to
be used in automotive applications for
the very first time. Suggested retail price
is $24.95 per pair.

The materials used for the drivers are
impervious to moisture and will with-
stand temperature extremes with no dete-
rioration of performance. Each 4" woofer
cone is constructed of carbon-fiber cloth
reinforced with epoxy and a 20mm poly-
imide dome tweeter. Strontium mag-
nets are used for the drivers.

Specifications include: Frequency re-
sponse per speaker is +3 dB, 85Hz-
20K Hz, power handling is 40 watts nomi-
nal and 80 watts maximum, impedance
is 4 ohms.

For additional information contact Al-
tec Lansing Consumer Products,
Milford, PA 18337; or call 1-800-
ALTEC 88. |

The

Professional
Meter for

Ths standard of the .ndastry is setting
a new standard for home use as well.

The Fluke 77 multimeter is ideal
to test and repair anything electrical:
home wiring, appliances. .. even your
car. It's inexpensive, simple to operate
and tillec with professional features.
Made in the U.S.A. and backed by a
3-year warranty, the new Fluke 77 is
the world's first handheld meter to
combine analog and digital displays.

For a free brochure or the distributor
nearest you, call toll-free 1-800-
44-FLUKE, ext. 33. Or write John
Fluke Miq. Co., Inc., P.0.Box 9090,
Everett, WA 98206.

FROM THE WORLD LEADER
IN DIGITAL MULIMETERS.

FLUKE 73  FLUKE 75  FLUKE 77

$7ot st St
Analog/digitul dispiay  Analog/digital display /digital dsplay
Volts. ohms, 10A. diode Voits, ohms, 10A, mA.  Volts, ohms. 10A, mA,
test diode test diode test
Autorange Audible continuity Audible continuity
0.7% basic dc accracy gelrange hole  "Touch Hold” function®
2000+ hour hattery e 0.5% basic dc accurany  Autorange/range hold
3y warigely 2000+ hour hiaftrry ide 0.3 basic dc accuracy
3-year warranly 2000+ hour battery ile
3-year warranty
Mutt hoister

*Patent Pend ng
tSuggested U.S. ist price.

FLUKE

®
< 1988 Fluke AdNo. 0381-F70
CIRCLE 14 ON FREE INFORMATION CARD

8861 LSNONY

-
[24]



DMR-45

4v» Digit Ruggedized Multimeter. 30
Position Rotary with .5" High Contrast
LCD. Auto-Overrange and Auto Polar-
Ity Diode and Transistor Test ul Buzzer.
Data Hold and All AC-DC Ranges with
Resistance 20 AMP Current Range

Under $116.00

PS6CL

4 AMP Non Reg with 6
AMP Super Cigarette
Lighter Attachment Auto
Reset Circult Breaker
Meets All ul specs
Under $28.00

Also avil. Reg. 10 AMP.
Under $60.00

COSC-10st

§" Single Track Triggered
Oscilloscope Up to Date
State of the Art 10 MHz
Recurrent with XYZ Axis.

Under $310.00

RES-5

Resistance Decade/Substitution Box 999,999 OHMS in 6 Seg-
ments in 1 OHM steps Tolerance of Resistors V2%

Under $67.00

Available At Your Local Distributor,
Catalog House Or School Supply Company.
We Also Have Digital Multimeters, Dual Trace
Scopes, Analog Multimeters, Sine & Square

Wave Generators, Resistance Sub & Decade
Box

EMCO ELECTRONICS
P.O. Box 327, Plainview, N.Y. 11803
Free Catalog

=)
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You Can Be
One Of The

Certified BY ISCET

The International Society Of Certified
Electronics Technicians offers permanent
certification by administering the CET
exam with the FCC recognized communi-
cations option for $20. A second exam
on FCC regulations for a $10 fee is re-
quired for a Radiotelephone License.
Upon passing, technicians receive both a
permanent Radiotelephone Operator Cer-
tificate and a CET Certificate issued by
ISCET.

ISCET Offers License Renewal

ISCET has developed a program for regis-
tration of those who currently hold a
valid Radiotelephone Operator License.
By sending a completed application, a
photocopy of your FCC License, and $10
your license will be renewed with the
assurance of a recognized national tech-
nicians association behind it.

For More Information Contact:

ISCET 2708 W. Berry, Ft. Worth, TX
76109. (817) 921 - 9101

How to Test Almost Everything
Electronic—2nd Ed.
By Jack Darr and Delton T. Horn
This very popular book sold more
than 35.000 copies in its first edition.
Now it has been revised to cover the
changes that have taken place in the
world of electronics in the twenty years
since the first edition was published.
Electrical voltage. current, and re-
sistance cannot normally be heard, seen,
or touched, but measuring them is still
very important. The book describes how
to perform tests and measurements with
all kinds of test equipment, and how
to interpret the results. Test instruments
can do just about anything—if the tester
knows how to use them, how they work,
and precisely what their limitations are.

(v

How to Test

Almost Bverything
Hlectronic

2ra Exlvion
Jack Curr s Oufoen V. vigen
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The new edition retains the most use-
ful parts of the first edition: detailed
description of the various pieces of test
equipment and the necessary electron-
ics fundamentals. New sections cover
the basics of digital electronics, explor-
ing special testing procedures and equip-
ment for working with digital circuitry.
The new sections include discussions
of: using logic probes and analyzers,
operating frequency counters and ca-
pacitance meters. signal-tracing digital
circuits. identifying unknown ICs (in-
tegrated circuits), digital-signal shap-
ing, identifying load and power prob-
lems in digital circuits, and monitoring
brief digital signals.

Every section includes easy-to-fol-
low instructions for using test equip-
ment with the various types of circuits

readers are likely to encounter. Plus the
new edition includes some simple test-
analyzer circuits readers can build to
aid in troubleshooting other equipment.

How 1o Test Almost Everything Elec-
tronic—2nd Ed., order No. 2925, re-
tails for $8.70. It contains 190 pages,
from TAB Books Inc., P.O. Box 40,
Blue Ridge Summit, PA 17294-0850;
Tel. 717/794-2191.

Using Enable—2ND Ed.
By Charles Spezzano

Enable is an integrated software
program that combines spreadsheet,
work processing, database management,
graphics, and telecommunications in one
package.

Using Enable—2nd Ed., helps read-
ers get the most effective use of this
powerful program. Readers will learn
10 use the new features of Enable 2.0
to link a related database, create tables
of contents, quickly recalculate spread-
sheets. and transport data between other
programs and applications.

The book leads readers step-by-step
through each Enable module, using a
Quick Start lesson to demonstrate a sam-
ple integrated application. Both a com-
prehensive tutorial and a lasting refer-
ence, this book presents the most effi-
cient methods to accomplish tasks with
Enable.

With Using Enable—2nd Ed., read-
ers will learn to: get up and running
with all five of Enable’s application mod-
ules; tap the power of the Master Con-
trol Module; Streamline operations with
timesaving macros; use windows 10 work
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with more than one application at one time; bypass
cumbersome menues with **fast command’" shortcuts,
produce dazzling two- and three-dimensional graphs
and charts with the new Perspective graphics package.
Using Enable—2nd Ed. costs $21.95 and contains
700 pages. Que books can be found in most bookstores
and computer stores. To order directly from Que. call
800/428-5331 and ask for a sales representative.

SQL: The Structured Query Language
By Dr. Carolyn J. Hursch & Dr. Jack L. Hursch
Recently a need has developed for a flexible data-
base language that is user-friendly enough for the cas-
ual user, yet powerful enough for the programmer and
applications builder. SQL has been developed by IBM
to fill that need. Because of its ingenious Query-by-
Example feature, SQL is learned and understood easily
by novices. It is now being implemented on both micro-
and mainframe-based systems by major companies.
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The book presents the complete picture of SQL.
Although aimed toward computer science profession-
als, its hands-on approach, with many examples of
each concept, make the book equally appropriate for
database operators who simply want 1o understand and
use SQL. Since SQL is rapidly becoming a part of
current research into artificial intelligence applications.
its use in knowledge bases and expert systems will
also be explained. A further sampling of topics in-
cludes: the components of SQL. data definition state-
ments (DDS), data control statements (DCS). aggre-
gate functions, SQL at work. table expressions and
predicates, data manipulation statements (DMS), logi-
cal connectives, subqueries. views, indices. and que-
ries. relational algebra and SQL. logic and SQL. rela-
tional calculus and SQL. embedded SQL.

Exercises (with solutions) at the end of each chap-
ter allow readers to test what they have learned, and
make the book ideal for classroom use. A complete
bibliography provides many sources of further read-
ing for those who become interested in particular top-
ics, and an index makes finding information in the book
simple and quick.

SQL: The Structured Query Language. order No.
3016, costs $18.95, and contains 200 pages. You can
order from Tab Professional and Reference Books,
Division of Tab Books Inc.. Blue Ridge Summit. PA
17294-0850; Tel. 717/794-2191.

Communications Receivers: Principles & Design
By Ulrich L. Rohde & T.T.N. Bucher

A “*one-stop’’ guide to the theory and design of all
types of communications receivers—short-wave. mili-
lary, broadcast (AM-FM), radar, aeronautical, marine,

e S~ e e § T

YOU'RE FRUSTRATED BY INFERIOR
PRODUCTS UNTIL...

OUR HEROD, CAPTAIN MCM
ELECTRONICS, SHOWS YOU THE
WINNING COMBINATION OF QUALITY
PARTS, FAST SERVICE AND COMPLETE
SATISFACTION!

With nearly 11,000 different
items — most of them
in-stock and ready for
shipment in 24 hours —
you can always count on
MCM to deliver what you
need ... when you need it!
Order your FREE Catalog
today and let MCM make
you the "HERO" in the eyes
of your customers!

N\,

[11) }
ELECTROMICS
...... 1 g

For your FREE copy,
call TOLL-FREE!
1-800-543-4330

in Ohio, call 1-800-762-4315
in Alaska or Hawaii, call
1-800-858-1849

@ MCM ELECTRONICS
858 E. CONGRESS PARK DR.
CENTERVILLE. OH 45459-4072

A PREMIER Company SOURCE NO. HO-17
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AMAZING

SCIENTIFIC & ELECTRONIC

PLANS—Buid Yourse!t—AK Parts Availabie In Stock
* LC7—BURNING CUTTING C0; LASER
* RUB4—PORTABLE LASER RAY PISTOL
o TCC1—3 SEPARATE TESLA COIL
PLANSTD 1.5 MEV
« 10G1—ION RAY GUN
+ GRA1—GRAVITY GENERATOR
« EML1—ELECTRO MAGNET COIL GUN/LAUNCHER

KITS
© MFT3K—FM VOICE TRANSMITTER 3 MI RANGE 1% 4
© VWPM7K—TELEPHONE TRANSMITTER 3 MI RANGE U
 BIC3K—250,00 VOLT 10-14" SPARK TESLA COIL
* LHC2K—SIMULATED MUL TICOLOR LASER 18 5
* BLS1K—100,000 WATT BLASTER DEFENSE DEVICE a5
 [TM1K—100,000 VOLT 20" AFFECTIVE

RANGE INTIMOATOR & |
+ PSPak—TIME VARIANT SHOCK WAVE PISTOL E
« PTGIK—SPECTACULAR PLASMA

TORNADO GENERATOR 149,50
o MVPIK SEE IN DARK KIT 19950
ASSEMBLED
o PTWIK—SPECIAL EFFECT VISUAL PLASMA GENERATOR

FOR GLOBES NEON TUBING ETC $59 51
© BTC10—50.000 VOLT—WORLD'S SMALLEST

TESLA CDIL U
o LGUAO— 1MW HeNe VISIBLE RED LASER GUN 2950
o TAT30 AUTO TELEPHONE RECORDING DEVICE I
o GPVIO—SEE IN TOTAL DARKNESS IR VIEWER 349 ]
+ LIST10—SNOOPER PHONE INFINITY TRANSMITTER 169 0
* IPGTO—INVISIBLE PAIN FIELD GENERATOR—

MULTI MODE 7450

© CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS
HUNDREDS MORE AVAILABLE FOR $1.00 OR USE QUR
PHONE FOR “DRDERS DNLY' 603-673-4730

PLEASE INCLUDE $3 00 PH ON ALL KITS AND PRODUCTS
PEATJSN(A)QE POSTAGE PAID. SEND CHECK MO VISA MCIN
USF

INFORMATION UNLIMITED
| P.0.B0X716DEPT.HO AMHERST. NH 03031

BOOKSHELF
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and direction-finding—this is just right
for communications designers, design
and system engineers, and radio engi-
neers, particularly those involved with
military projects. Providing thorough
coverage of total systems, including re-
ceivers, accessories, and peripheralequip-
ment, this useful book discusses basic
concepts such as selectivity and dynamic
range, proven design techniques, cir-
cuitry, and components, the use of mi-
croprocessors and logic devices in
receivers, and communications modes
such as pulse and data. It also includes
several design programs in the BASIC
language, as well as an appendix listing
spectrum-occupancy computations.

Communications Receivers. Princi-
ples and Design contains 583 pages;
costing $59.50; from The McGraw-
Hill Book Company, 11 West 19th
Street, New York, NY 10011; Tel. 212/
337-5945 or 337-5951.

Using dBase Mac
By Paul Springer &
Ralph DeFranco

dBASE Mac is Ashton-Tate’s long-
awaited database for the Macintosh. Mak-
ing full use of the Macintosh graphics
interface, dBASE Mac is a powerful
program that lets users organize and track
large amounts of data.

With this power comes a degree of

USING
dBASE Mac
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complexity. Using dBASE Mac, the
book from Que Corporation, is designed
to help users learn and master dBASE
Mac. Written by a Senior Software Ana-
lyst and by a Technical Writer at Ashton-
Tate, Using dBASE Mac contains a
wealth of information that will help us
become more proficient with this popu-
lar program.

Functioning both as a comprehensive
tutorial and a lasting reference, Using
dBASE Mac leads users step-by-step
through the program’s detailed operat-
ing procedures. Using a series of Quick
Start tutorials, the book shows readers
how to: create, display, and print files,
define a personalized view, print com-
plex reports, program with dBASE Mac,
and develop custom applications.

Using dBASE Mac contains 400
pages, costing $19.95. Que publishes
many books on Macintosh programs and
applications. Que books are sold in book-
stores and computer stores. To order
directly from Que, call 800/428-5331,
ext. 899.

QuickC Programming For the IBM
By Carl Townsend

This book is written for the introduc-
tory C-programming audience. It intro-
duces the basic aspects of programming
in C while providing hands-on interac-
tion between the high-speed, low-cost
compiler and the IBM PC.
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Organized into three parts, the first
is a basic introduction and overview of
C for the novice. An in-depth language
tutorial comprises part two, including
exercises and review questions. Finally,
additional intermediate-level concepts
such as structured programming, man-
aging databases, and high-level design
using menus are explained.

Topics covered include: getting
started, representing data, basic input
and output, arithmetic operations, pro-
gram control, IF, CASE, and iteration
structures, using functions and macros,
managing the storage of variables, ar-




CIE MAKES THE WORLD

can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

he first step

1S yours.
To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).
We'l send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, well try to
have a representative contact you
to answer your questions.

OF ELECTRONICS YOURS.

Today's world is the world of elec-
tronics. But to be a part of it, you
need the right kind of training, the
kind you get from CIE, the kind that
can take you to a fast growing career
in business, medicine, science,
government, aerospace,
communications, and more.

ecialized
) training,

You learn best from a specialist,
and that's CIE. We're the leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

practical
training.

You learn best with practical training,
so CIE’s Auto-Programmed® lessons
are designed to take you step-by-step,
principle-by-principle. You also get
valuable hands-on experience at every
stage with sophisticated electronics
tools CIE-designed for teaching. Our

4K RAM Microprocessor Training
Laboratory, for example, trains you to
work with a broad range of com-
puters in a way that working with a
single, stock computer simply cant.

Prqualized

training.

You learn best with flexible
training, so we let you choose from
a broad range of courses. You start
with what you know, alittle or a

lot, and you go wherever you want,
as far as you want. With CIE, you

Cl

Cleveland Institute of Electronics
1776 East 17th St.. Cleveland, Ohio 44114

YES! I want to get started. Send me my CIE school catalog including details about
the Associate Degree Program. I am most interested in:

computer repair television/high fidelity service
telecommunications medical electronics
robotics/automation broadcast engineering

other.

Address Apt
City State Zip >
c
Age Area Code/Phone No.. g
Check box for G.1. Bulletin on Educational Benefits ' »
Veteran Active Duty MAIL TODAY! e
@

| Print Name
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rays and pointers, using character
strings, data structures, files and other
1/O, and graphics, introduction to struc-
tured programming. developing pro-
grams with QuickC, managing database
with QuickC, high-level design: menus,
adding database records, editing and de-
leting records, reporting, and process-
ing programs.

QuickC Programming for the IBM
retails for $22.95 and is available at
bookstores, computer stores, or direct
from Sams, the publisher, by calling
800/428-SAMS.

Using Microsoft Word
Macintosh Version
By Steve Lambert &
Marsha L. Miliman

Microsoft Word, Version 3, is one
of the most powerful word-processing
programs available for the Apple Macin-
tosh. Now, with Que’s Using Microsoft
Word: Macintosh Version, users can har-
ness that power for their word-process-
ing needs.

Both Word novices and experienced
users will find Using Microsoft Word
packed with useful information. More
than just an introduction to Word, this
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book presents valuable tips and tech-
niques that help users get the most from
this powerful program.

With Que’s popular step-by-step ap-
proach, Using Microsoft Word shows
users how to: familiarize themselves
with basic Word functions, customize
Word's menus, easily format documents
with Word’s style sheets, bypass the
Macintosh mouse with keyboard short-
cuts, insert frequently used text and
graphics with convenient glossaries, or-
ganize their writing with Word’s out-
lining features.

Using Microsoft Word also examines
Word's desktop publishing features and
includes a handy Quick Reference Guide
to Word commands.

Que Corporation publishes many

Try the

HANDS-ON ELECTRONICS

THE FUTURE IS NOW!

National Superconductor is dedicated to bringing the new
high temperature superconducting materials and techno-
logy to the marketplace as fast as possible. We will supply
you with the electromagnetic materials of tomorrow, today!

Meissner Levitation Kit

- A coated, water-resistant YBC
‘ disk with a cubical semarium-
’ cobait magnet.

$25.00
Resistivity Measurement Kit

Comes with low temperature thermo-
couple and complete instructions for
graphing the zero resistance transi-
tion of the superconducting sample.

$59.00

Other products include: bars, rings, low-temp. thermo-
couples, and economical liquid nitrogen transfer vessels.

For more information, call or write:

NATIONAL SUPERCONDUCTOR, INC.
13968 Van Ness Ave., Gardena, CA 90249

(213) 323-3923
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Electronics

bulletin board
system

(RE-BBS)
516-293-2283

The more you use it the
more useful it becomes.

We support 300 and 1200
baud operation.

Parameters: 8N1 (8 data
bits, no parity, 1 stop bit)
or 7E1 (7 data bits, even
parity, 1 stop bit).

Add yourselt to our user
files to increase your
access.

Communicate with other
R-E readers.

Leave your comments on
R-E with the SYSOP.

RE-BBS
516-293-2283

personal computer books, including sev-
eral other books for Macintosh users.
Que books can be found in over 7,500
book and computer stores or can be or-
dered directly from Que by calling 800/
428-5331. ext. 899. You can order Us-
ing Microsoft Word: Macintosh Ver-
sion; from them for $19.95.

Using the Triggered Sweep
Oscilloscope
By Robert L. Goodman

The wideband, triggered-sweep oscil-
loscope is one of the most essential
pieces of equipment needed by elec-
tronic service technicians today. Sophis-
ticated microprocessors and other inte-
grated circuits found in modern equip-
ment now require scope test-perform-
ance ability that is beyond that obtainable
from a conventional narrow-band serv-
ice scope.

Among the best of the new triggered-
sweep scopes is the Sencore SC61 Wave-
form Analyzer—a simple, fast, and ef-
ficient machine that can provide an ac-
curate digital readout of the three most
important waveform characteristics
(peak-to-peak voltage, DC voltage, and
frequency). without moving a probe or
loading down a circuit, and with just
one piece of equipment.
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Many of the troubleshooting tips de-
scribed in the book—for TV/video sys-
tems, VCRs, stereos, two-way radios,
broadcasting equipment, microproces-
sors, and microcomputers—are fully ap-
plicable to other brands of oscilloscopes.
The author even includes a complete
guide to servicing and maintaining the
scope. Using the triggered sweep Os-
cilloscope, order No. 2853, costs $23.95
and contains 308 pages. It can be or-
dered from Tab Books Inc., PO Box
40, Blue Ridge Summit, PA 17241; Tel.
717/794-2191.

N
N
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IC User’s Casebook
By Joseph J. Carr

Just published by Howard W. Sams,
the book covers linear and digital de-
vices, timers, and general devices. Each
chapter is project-oriented using a case-
book approach, which spells out all the
steps needed to design projects of a simi-
lar nature.

The variety of projects ranges from
linear ICs to CMOS and is designed to
interest electronics, computer, and ama-
teur-radio hobbyists. All required de-
vices are readily available.

CIRCLE 95 ON FREE INFORMATION CARD

Topics covered include: linecar am-
plifiers, ideal op-amps, inverting and
noninverting followers, problems with
nonideal op-amps, DC differential am-
plifiers, instrumentation and isolation
amplifiers, operational transconductance
amps, Norton amps, audio circuits, in-
strumentation circuits, active filters, digi-
tal electronics, TTL, CMOS, digital-
device interfacing, waveform genera-
tors and timers, a DC power supply for
the hobbyist, and appendices.

Order No. 22488 and retailing for
$12.95, IC User's Casebook is avail-
able direct from the publisher by call-
ing 800/428-SAMS.

“Don’t worry, all of our pirated software
came with a money-back guarantee!’’

Programming in C—Revised Ed.
By Stephen G. Kochan

This timely revision provides com-
plete coverage of the C language in 450
pages, including all language features
and over 90 program examples. It
teaches the beginner how to write, com-
pile, and execute programs. It also
teaches the experienced programmer
how to write applications using features
unique to C.

The book is carefully organized and
covers all the essentials of C. including
program looping, decision-making, struc-
tures, character strings, bit operations,
enumerated data types, and ANSI C.
It is written in a clear instructive style,
with step-by-step explanations for pro-
gram examples, making it ideal for class-
room use or as a self-study guide.
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Topics covered include: introduction
and fundamentals, writing a program
in C, variables, constants, data types,
and arithmetic expressions, program loop-
ing, making decisions, arrays, functions,
structures, character strings, pointers,
operationson bits, the preprocessor, work-
ing with larger programs, input and out-
put, miscellaneous and advanced fea-
tures, appendices: language summary,
ANSI-standard C, common program-
ming mistakes, the UNIX C Library,
compiling programs under UNIX, the
program LINT, the ASCII character set.

Programming in C—Revised Edition
retails for $24.95 and is available at
bookstores, computer stores, or direct
from the publisher, Sams, by calling
800/428-SAMS.

Using 0S/2
By Kris Jamsa

Using OS/2 quickly moves from fun-
damentals to advanced techniques and
provides details on OS/2 strengths in-
cluding multi-tasking and the entire OS/
2 command set. Kris Jamsa, presents
0S/2 concepts in a clear, concise man-
ner for both the beginner and advanced
computer user.

=== """7"7"

|

CHEMICAL
SOLUTIONS

FREE CHEMTRONICS CATALOG!
Comprehensive new source for over
200 products used in electronic man-
ufacturing and field service. Precision
cleaning agents, flux removers, bulk
solvents, circuit refrigerants, precision
dusters, non-residual wipers, foam
swabs, premoistened pads/swabs,
antistatic compounds, conformal coat-
ings, lubricants, adhesives, desolder-
ing braids, rosin core solder and solder
masking agents. Complete with tech-
nical specifications and application

guide.
Chemtronics Inc,
C 681 Old Willets Path
Hauppauge. N Y 11788 J

516-582-3322
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FREE

precision tool folder

Informative folder
shows Minitool's

small ” o
precision line of precision
e miniature hand

tools for labora-
tory and produc-
tion tasks, fine

for micro-electronks
oand minkature opphconons

\ \ assembly work,
\‘ delicate deburring
ﬁ jobs, precise
\ \ scribing and
= \ measurement,
—_ . printed circuit
minitool, inc fég;ﬁ'k and

« Hardened steel and carbide tool sets

« TechniCian tool sets

« Fine line diamond scribers

« Audible micro-electronic test equipment
« Electncal micro test probes with inter-changable tips
+ Unique precision pin vises

« Sapphire burnishing tools

« Micro surgical knives

« Zirconium Ceramic SciSsors

« Ceramic tipped tweezers

« Direct-reading micro rulers

Send NOW for your FREE

folder.

Minitool, Inc.
1334/F DELL AVENUE.
CAMPBELL, CA 95008
or call 408-374-1585
CIRCLE 15 ON FREE INFORMATION CARD
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STATIC RAMS

256x4
1024x4
1024x4
20a8x8
2048x8
2048x8
2048x8
20a8x8
2048x8

2112

2114

2114L-2
TMM2016-100
HM6116-4
HM6116-3
HMB116LP-4
HM6116LP-3
HMG6116LP-2
HM6264LP-15 8192x8
HM6264LP-12 8192x8
HMAa3256LP-15 32768x8
HM43256LP-12 32768x8
HMA3256LP-10 32768.8

{450ns}

(450ns}
{200ns}{LOW POWER}
{100ns)
{200ns{CMOS}
{150ns){CMOS}
{200ns HCMOSHLP)
(150nsHCMOSHILP)
{120ns)H{CMOS)LP)
{150nsHCMOSHLP)
1120ns}{CMOSHLP)
(150ns){CMOS)(LP]
(120ns){CMOS){LP)
{100ns}(CMOS}LP}

* k

HIGH-TECH

* %

8052AH WITH BASIC
% 3495

* SINGLE CHIP MICRO-CONTROLLER WITH BASIC IN ROM

* BUILT-IN SERIAL PORT, THREE 16 BIT TIMERS, FIVE
INTERRUPTS AND 256 BYTES OF RAM
* REQUIRES VERY FEW PARTS TO BUILD AND EASY-TO-

PROGRAM CONTROLLER

* BASIC INTERPRETER IS OPTIMIZED FOR CONTROL

74LS00
74LS01
74LS02
74LS03
74L504
74LS05
741508
74LS09
741510
74LS 1
741812
74LS813
74L514
74L515

JDR Microdevices*

Complete customer satisfaction.. .superior service... friendly, knowledgeable personnel
quality merchandise. .. providing the best values in leading edge technology.

74L500

74LS112
7415122
7415123
74Ls124
74L512%
7415126
74LS5132
7415133
74LS136
74LS138
7415139
74L5145
74L5147
7415148

29 7415241
45 7415242
74L5243
7415244
74L5245
74L5251
7415253
74L5257
74LS258
7415259
74L5260
7415266
7415273
7415279

APPLICATIONS 741520
741521
741822
741527
741528
741830
74LS32
74LS33
741837
74LS38
7aLs542
741847
741848
741851
74LS573
74LS74
74LS75
74L576
74LS83
741585
741886
74L890
74L592
741593
741895
7aL5107
7415109

7418151
7415153
7418154
74L515%
7418156
74L5157
7415158
7415160
7415161
74L5162
7415163
7418164
74L5165
74LS166
74LS169
7415173
74L5174
74L5175
7aL819
7415192
7415193
74LS194
7418195
74L5196
74L8197
7aL8221
7415240

7415280
7415283
7415290
7415293
7415299
7418322
7415323
7403365
7415367
74L5368
7415373
7418374
74L537%
7415377
7415390
7415393
7415541
7415624
7415640
74L564%
74L5670
74L5682
7415688 4
74L5783 22.95
25L52521
26L83
261532 1.95

OYNAMIC RAMS

1638ax)  (250ns)

16384x1 1200ns}

16384x1  {150ns)

16384ax1 (120ns)

32768x1 (200ns)

65536x1  {150ns)

65536x1  {120ns)

MCME665 65536x1 (200ns)

TMSAa164 65536x1 {150ns) 1.95
4164-REFRESH 65536x1  {150ns)iPIN 1 REFRESH)} 2.95
TMSa4a16 16384x4  {150ns) b
41128150 13107221 (150ns) 595
TMS43464-15 6553614 {150ns)

41256-150 26214ax1  (150ns)

41256-120 2621a4x1 {120ns}

41256-100 262144x1 {100ns}

HM51258.100 262144x1  {100ns)(CMOS}

1 MB-120 1048576x1  (120ns)

1 MB-100 1048576x1 (100ns}

EPROMS

1024x8  (450ns)(25V)

2048x8 {450ns){25V}

2048x8  (350ns){25V)

4096x8 450ns)(25v)

4096x8  (450ns}{25V)

4096xB  (250ns){21V)

4096x8 (200ns)(21v}

8192x8 [250ns){12.5V CMOS}
8192x8 {450ns}{12.5V}

4116-250
4116-200
4116-150
4116-120
MKAa332

4164-150
4164-120

8000

MATH COPROCESSORS

8087 5 MHz
8087-2 8 MH2
8087-1 10 MH2z
80287 6 MHz $179.95
80287-8 8 MHz $249.95
80287-10 10 MHz $309.95
80387-16 16 MHz $499.95
8192x8 {250ns){12 5V}
8192:8  (200ns)(12.5V} 2.25 80387-20 20 MHz $799.95
8192x8 1350ns({21V}{24 PIN} 15.95 [ ]
16384x8  {250ns}{12.5V} .25
32768x8  (250ns}(12.5V CMOS} 7.95
32768x8 1250nsH12.5V} 5.9%
65536x8 {250ns){12.5V} 1.9
6553648  (250ns){12.5V CMOS) 12.9
RRV:Program Voltage

2708
2716
27161
TMS2532
2732
2732A
2732A-2
27C64
2764
2764-250
2764-200
MCM68766
27128
27C256
27256
27512
27C512

$159.95
$229.95

WEBWWAWWS
BONDDOWYL WD
CARAPAP DD

w
*
©

5
5

6500
1.0MHKz

Z-80
2.5 MHz
z80-CPU 1.25
2.0MHz
ZBOA-CPU
280A-CTC
ZBOA-DART
ZBOA-OMA
ZB0A-PIO
ZBOA-SI10 0
ZBOA-SI0 1
Z80A-S10 2

65.0MHz
280B-CPU
280B-C1C
ZB0OB-P1O
Z80B-OART
ZB0OB-S10 0 12.95 y
280B-S10 2 1295 . . 2.50 75477 129
28671 ZILOG  9.95 H 705 CAN, K-TO-3. T-T0-220

CONTROLLERS

1771 B ¥ L 59
1791 - LM340 see?800
1793 LF353 59
179% LF356

1797
279
2793
2797
8272

‘Replaces BOSS 1o
speed up PC 10-40

74FI74§
74F00
74£02
74F0a

LRYSTALS
32.768 KHz
UPD765 1.0 MHz
mMB88876 1.8432
mMB8877 2.0
1691 24576
2143 579545
3216

X X7 PONT 37 S
COODOLDN
PPN D

AYS5-1013
AY3 1015
TR1602
2651
M6402
iM6403
INSB250
NS16450

10738635
CLOCK 1210
CIRCUITS

MMS8167 9.9
MMSB8174 995
MSM5832 2.9%

14.31818
16.0

74HC154
74HC157
74HC244
74HC245
74HC27?
74HC3I73

BIT RATE
GENERATORS ADtasnd

MC14411 9.95 DACO0808

4.95 DAC1022
9.95 MC1408L8

AOC0804
ADC0809

74HCT138
74HCT139
74HCT161
74HCT220
7aHCT248
74HCT24
INTERSIL JInCrIes
ICL7106 9.95
1ICL7107 1095
1CL7660 199
(CL8038 3.85
ICM72074 5.95
1CM 7208 1595

T4HC138 )
74HC139 . .99

AYS$-3600 PRO 11.95 74HC151 74HCT4060 1.49

HANDS-ON ELECTRONICS

JOR Microdevices and the JDR Microdevices logo are registered trademarks of JDR Microdevices. IBM, AT, PS/2 are trademarks of International Business Machines.
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CAPACITORS
TANTALUM
15v 1.0
15v
15v

35v
35v
35v
10 3sv

001
00s
01
05

1

1

MONOLITHIC

S0V .14 Tt SOV
S0V .15 47 S0V

ELECTROLYTIC

AXIAL
S0V
SOV
16V
S0V
asv
50v
16V

S0V
S0V

5V
470 25V

BYPASS CAPACITORS

.01 ;4 CERAMIC DISC 100 $5.00

01 44 MONDLITHIC 100 $10.00
1 s CERAMIC DISC 100 $6.50
1 ;A MONDLITHIC 100 $12.50,

25 PIN D-SUB
GENDER
CHANGERS
$7.95

EMIFILTER
$4.95
LINE CORDS

2 conductor $YC
3 conductor 99¢
3 conductor w. fernale sochet

SOLDER STATION

+ ADJUSTABLE HEAT

SETTING W TIP TEMP
READDUT

OUICK HEATING

& RECOVERY

* RANGE: 200° 900°F

EXT-8088
EXT-80286

$49.95

EXTENDER CARDS
FOR I1BM

$29.95
$39.95

WIREWRAP
PROTOTYPE CARDS

X}

FOR PS/2

JOR-PR32
32 BIT PROTOTYPE CARD
JOR-PR16 $49.95
16 BITWITH 1 'O
OECOOING CIRCUITRY

5$69.95

IBM-TR1 $27.
WITH 5V AND GROUND PLANE
1BM.PR2 29.95

S
AS ABOVE WITH OECOOING LAYOUT

2200 16V
4700 25V 1.4%5

16v
16v1.25

$1.49 JOR-PR16-PK $15.95

PARTS KIT FOR ABOVE
JOR-PR16V $39.95
EXTENOEO CONNECTORS
FOR VIOEO APPLICATIONS

FOR AT

JOR-PR10O $34.95

16 81T WITH OECOOING I.AVOUY

JOR-PR10-PK 12.95
PARTS KIT FOR ABOVE

VOLTAGE
REGUILATORS

78057 7812K
78087 7905K
78127 7912K
78157 78L0S
790571 78L12
79L05
79012
LM323K
LM3I3IBK

DISCRETE

an28
an33
an37
MCT-2
MCT-6
TIL11
2N3906
2N440
2N4402
2N4403
2N604S
P31

SHORTING

BLOCKS
5/$1.00

9 RESISTOR
7 RESISTOR
8 RESISTOR
15 RESISTOR
7 RESISTOR
13 RESISTOR

10 PIN
8 PIN
16 PIN
16 PIN
14 PN
13 PIN

SOLDERLESS
BREADBOARDS

w8uU-0 100 TIE POINTS
wBu-1 630 TIE POINTS
WBU-204-3 1360 TIE POINTS
w8uU-204 1660 TIE POINTS
WBU-206 4390 TIE POINTS
WwBU- 208 3220 TIE POINTS

WHY THOUSANDS CHOOSE JDR

* QUALITY MERCHANDISE
COMPETITIVE PRICES
MOST ORDERS SHIPPED IN 248 HOURS
FRIEANDLY, KNOWLEDGEABLE STAFF
30-DAY MONEY BACK GUARANTEE
TOLL FREE TECHNICAL SUPPORT
EXCELLENT CUSTOMER SERVICE

CALL FOR
VOLUME QUOTES

SPECTRONICS CORPORATIO
‘CONTACTS EPROM ERASERS
10 [20 | 26 | 38 [ a0 | 50

IDHx<S 82 [1.29 168 220 258 1324 wodel Timer | CME
IDHx«SR 85 135 176 1231272 339 i Capacity
| 1IDHxew 1.86 298 384 450 528 663 PE 140 NO 9
T IDHxxWR | 2.05 3.28 |4.22 |4 45 ,480 730 PE 1307 | YES
IDSxx 63 .89 95 1.29 149 1 69 PE 2407 | YES
1DMxx 5.50 (6.25 700 750 "8.50
IDExz 85 (1.25 135 175 205 245
RCxx 1.60 [3.20 [4.10 |5 40 |6.40 [7.50
MINIA NN ow

38 PIN CENTRONICS

1OCEN36 RIBBON CABLE 3.95
CEN36 SOLOER CuP 1.85
IOCEN36 F RIBBON CABLE 495

CEN36PC Rt Angle PC Mount  1.8% INTS1

1NgG148 S
1N4004 10
1N5402
KBPO2Z
2N2222
PN2222
2N2907
2N 3055
2N3904
an26
an27

EDGECARD
CONNECTORS

Pin ST S-100 125
Pin WW  $-100 125
Pin ST 1B8mPC 100
Pin ST APPLE 100
Pin ST STD 156
Pin WW STD 156

PAGE WIRE WRAP WIRE

PRECUT ASSORTMENT
IN ASSORTED COLORS  $27.50
100ea: 5.5 6.07. 6.5". 7.0
250ea 2.5, 457, 5.0°
500ea. 3.0 3.67. 4.0°

SPOOLS

100 feet $4.30 250 teet $7.25
500 feet $13.25 1000 teet $21.95

Please specily color:
Blue. Black. Yellow or Red

IDC CONNECTORS/RIBBON CABLE

DESCRIPTION ORDER BY

SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WIREWRAP HEADER
RIGHT ANGLE WIREWRAP HEADER
AIBBON HEADER SOCKET
RIBBON HEADER
RIBBON EDGE CARD
10° GREY RIBBON CABLE
3 NSTRI TION.

Intensity
(uwW Cmv)

8.000
8.000
9.600

SOCKET-WRAP1.0"

« SLIPS OVER WIRE WRAP PINS

+ IDENTIFIES PIN NUMBERS ON WRAP
SIDE OF BOARD

= CAN WRITE ON THE PLASTIC:
SUCHAS AN IC ®

PINS PART » PCK. OF
8 IDWRAP 08 10

IDWRAP 14 10

IDWRAP 16 10

IDWHAP 18

IDWRAP 20

IDWRAP 22

IDWRAP 24

IDWRAP 28

40 IDWRAP 40
PLEASE ORDER BY NUMBER OF

PACKAGES (PCK. OF)

DATARASE

- ERASES 2 EPROMS IN 10 MINUTES

+ VERY COMPACT. NO DRAWER

+ THIN METAL SHUTTER PREVENTS
UV LIGHT FROM ESCAPING

O-SUBMINIATURE CONNECTORS

‘CONTACTS
15 [ 19 25 | 37 | 50
DBxxP 59 | 63 | 69 '1.3511.85
0BxxS 69 | .75 | 75 |1.39 229
DBxxPR 9 | 69 79 227
DBaxSR 75 [ 85 (2.9
DBPWW [1.69 256 3.89 |5.60
DBxxSWW 276 427 6.84 9.95
DBxP 139 199 [2.25 [a.25
IDBx S 1.45% ‘2.05 235 4.49
MHOODax [1.05 115 1.25 |1.25
HOODxx | 39 39 39 | 69 | 75

DESCRIPTION ORDER BY

MALE

"FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
METAL
GREY

SOLDER,CUP

RIGHT ANGLE PC SOLDER

SWITLCHES

MiNI TOGGLE ON ON 1.25
MIN)-TOGGLE ON ON 150
MINI-TOGGLE ON-OFF-ON 1.75
MINI.-PUSHBUTTON N.O 39

DIP SWITCHES

4 position
5 position
6 position

WIREWRAP

LIGHT EMITTING DIODES
LED DISPLAYS

FND-357(359) COM CATHODE

FND-500(503) COM CATHODE
FND-507(510) COmM ANODE
COM aNOOE

COM CATHODE

COM CATHODE

ax7 HEX W, LOGIC

DIFFUSED LEDs

JUMBO RED

JUMBO GREEN
JUMBO YELLOW
ORDER BY 8 | ¢ 116 |8 20 22 | 24 |28 | 40 MOUNTING HOW 1:40

3 MINI RED 1xa0
ST 1 a1 12 s | 1815 20 (22 30 230

W 59 69 | 69 | 99 {109 139 ;169 1199 2030
ZF ax 495 495 1595 596 [6.95 995 |
LITHIUM BATTERY ] r

$1.95 3

AUGATxxST 82‘_ 79 89 109 129 J1.39 149 169 2A9
HOLDER $1.49 - 11

1IDC RIBBON CABLE

HOODS

7 position
8 position
10 position

ORDERING INSTRUCTIONS.
INSE HE NUM; NT N
NUME

N Ma
XAMF A N AN E ma

MOUNTING HARDWARE 59t
“SNAPABLE” HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER
ALLWITH 1" CENTERS
STRAIGHT LEAD 99
RIGHT ANGLE LEAD a9
2 STRAIGHT LEADS 2.49
2 RIGHT ANGLE LEADS 2.99

oot

TERMS: MINIMUM ORDER $10.00 FOR SHIPPING AND HANDLING INCLUDE $2.50 FOR UPS
GROUND AND $3.50 UPS AIR. ORDERS OVER 1 LB. AND FOREIGN ORDERS MAY REQUIRE
ADDITIONAL SHIPPING CHARGES—PLEASE CONTACT THE SALES DEPARTMENT FOR THE
AMOUNT. CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX. PRICES ARE SUBJECT
TO CHANGE WITHOUT NOTICE. WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL
ERRORS. WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE

L) RETAN STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881 umaNUFACTURER. ALL MERCHANDISE SUBJECT TO PRIOR SALE. A FULL COPY OF OUR
HOURS: M—F 10-7 SAT. 9-5 SUN. 124 TERMS IS AVAILABLE UPON REQUEST. ITEMS PICTURED MAY ONLY BE REPRESENTATIVE.

S gRDER TOLL FREE 800-538-5000

COPYRIGHT 1988 JDR MICRODEVICES CONTINENTAL U.S, AND CANADA

IC SOCKETS/DIP CONNECTORS

DESCRIPTION CONTACTS
SOLDERTAIL SOCKErS
WIREWRAP SOCKETS

ZIF SOCKETS

TOOLED SOCKETS
[TOOLED Ww SOCKETS |
OMPONENT CARRIERS'
DIP PLUGS (1DC]
5

3voLT
AUGATxxWW 130 180 Z 10 (240 2 50 2 0 (3.15 3 70 5 a0
ICCxx 49 (59 69 | 99 | 99 | 99 | 99 [109 [1.49
1DPxx 95 | 43 | 59 [1.29 (149 85 |1.49 (159
NN ABOV!

N M

JDR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, CA 95030
? LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110

8861 LSNONV

~
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FREE!

New Catalog of
Hard-To-Find
Precision Tools

Jensen’s new catalog is jam-packed
with more than 2,000 quality items.
Your single source for hard-to-find
precision tools used by electronic
technicians, scientists, engineers,
schools, instrument mechanics
laboratories and government agen-
cies. This popular catalog also con-
tains Jensen's world-famous line of
more than 40 tool kits. Call or write
for your free copy today!

JENSEN
TOOLS INC.

CIRCLE 12 ON FREE INFORMATION CARD

7815 S. 46th Street
Phoenix, AZ 85044
(602) 968-6241

HANDS-ON ELECTRONICS

N
@

EARN YOUR

B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our New and Highly Effective Advanced-Place-
ment Program for experienced Electronic Tech-
nicians grants credit for previous Schooling and
Protessional Experience, and can greatly re-
duce the time required to complete Program and
reach graduation. No residence schooling re-
quired for qualified Electronic Technicians
Through this Special Program you can pull all of
the loose ends of your electronics background
together and earn your B.S.E E Degree. Up-
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World. Established
Over 40 Years! Write for free Descriptive Lit-
erature

COOK’S INSTITUTE

OF ELECTRONICS ENGINEERING

E E 4251 CYPRESS DRIVE
E  JACKSON, MISSISSIPP| 38212

CIRCLE 10 ON FREE INFORMATION CARD

BOOKSHELF
{Continued from page 25)

cuits. Here hobbyists can learn how to
build their own music synthesizers, so
they can begin exploring this versatile
and important instrument on their own.

CIRCLE 98 ON FREE INFORMATION CARD

Digital Electronic Music Synthesiz-
ers—2nd Edition order No. 2695, car-
ries a price of $14.95, for its 272 pages,
and can be purchased from Tab Books
Inc., PO Box 40, Blue Ridge Summit,
PA 17214; Tel. 717/794-2191.

The Microphone Manual:
Design and Applications
By David Miles Huber

This book bridges the gap between
the equipment manufacturer and the mi-
crophone user by clearly introducing and
explaining microphone design, charac-
teristics, and theory.

Written by David Miles Huber, the
336-page book is written for intermedi-
ate to advanced audio users, professional
audio and video technicians, engineers,
and students. The latest microphone tech-
nology is fully detailed and illustrated
with special attention devoted to applied
microphone techniques for music record-
ing and video and film production.

Topics covered include: basic theory
of operation, the microphone transducer,
microphone characteristics, electrical in-
terface-cable/connector, microphone ac-
cessories, fundamentals of single-

Microphomne
esigge aind
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microphone techniques, fundamentals

of stereo-microphone techniques, ap-
plied microphone techniques in music
production, applied microphone tech-
niques in video/film production, speech
and music reinforcement, appendices:
the use of omnidirectional microphones
for modern recording, microphone tech-
niques for predictable tonal balance con-
trol, the PZM boundary booklet, listing
of popular professional microphones,
glossary of microphone terms.

Order No. 22598, The Microphone
Manual retails for $29.95 and is avail-
able at bookstores, computer stores, elec-
tronics distributors, or direct from the
publisher by calling 800/428-SAMS.

Using Symphony—2nd Ed.
By Rebecca Bridges

Using Symphony, has been revised
and updated for new Symphony Ver-
sion 2.0. The original edition of the book
was the #1 best-selling title on Sym-
phony 1.0; the new edition promises
to be every bit as popular.

CIRCLE 94 ON FREE INFORMATION CARD

Using Symphony, 2nd Edition, in-
cludes a wealth of information on the
new features of Symphony Version2..0,
including the Spelling Checker and Text
Outliner. Readers will also appreciate
this edition’s new and expanded fea-
tures, such as: hands-on practice ses-
sions—to help the novice user get up
and running with Symphony’s various
applications; introduction to Symphony
Macros and the command language—
explains how to create, use, and debug
macros, and provides in-depth cover-
age of Symphony’s programming lan-
guage; troubleshooting section—serves
asa valuable reference to common Sym-
phony problems and offers a variety of
solutions.

Using Symphony, 2nd Edition cost-
ing $24.95, contains 800 pages and is
published by Que Corporation. Que
books can be found in over 7,500 book-
stores and computer stores, or can be
ordered directly from Que by calling
800/428-5331, ext. 899.




dBase lll Plus Workbook
and Disk I
By Michael J. Clifford
Learning to use dBASE Il Plus is |
now easier. dBASE 111 Plus Workbook |
and Disk, is a first-class learning aid
that teaches students the features and
functions of Ashton-Tate’s popular da-
tabase program. |
Intended for use with Que’s dBASE
11 Plus Handbook. 2nd Edition, the
dBASE 11l Plus Workbook and Disk
is ideal for both the individual user and
for students in a training class. Consist-
ing of a series of lessons and exercises, |
the workbook is a step-by-step guide
to dBASE fundamentals. Included with
the workbook is an IBM-format disk l
with sample data that allows users to
complete practice exercises on their own
computers. ‘
Also available from Que is the dBASE
11l Plus Instructor’s Kit, designed for
classroom use. Each kit includes one
copy of dBASE [l Plus Handbook, 2nd
Edition; dBASE 111 Plus Workbook and
Disk; and dBASE 11 Plus Instructor’s
Guide. The dBASE I11 Plus Instructor’s [
Guide contains suggestions for lesson
presentation, tips for classroom train |
ing, and masters for overhead trans-
parencies. The dBASE I11 Plus Instruc-
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tor’s Kit includes everything needed for
a dBASE training course.

dBASE I1I Plus Workbook and Disk.
are available from Que for $29.95. The
book is 250 pages in length. The dBASE
[T Plus Instructor’s Kit cost $175.00,
and both can be ordered over the phone
by dialing 800/428-5331, ext. 899.

MS-DOS Bible
By Steven Simrin
This comprehensive tutorial empha-
sizes the new features found in DOS
3.3 and provides expanded coverage of
batch files, device drivers. memory man-
agement, and network commands.
New in this edition, is expanded batch
language, disk structure, terminate and
stay-resident programs (TSRs), and the
Lotus-Intel expanded memory, model

3 he Viaite Grouph

MSDOS Bibke

Sevownd Folam
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|
| 4.0. New commands are explained in
| detail. and a umgque **Information Jump
| table™ is included and enhanced for
casy reference. Another unique teature
is the coverage of the keyboard and sys-
tem-contiguration commands for for-
eign countries and code-page switch-
‘ ing for foreign language conversion.
Topics covered include: starting MS-
DOS, MS-DOS files and baich files,
directories. paths, trees, installing a
fixed disk. extended keyboard and dis-
play control, undocumented features.
and much more.

MS-DOS Bible. Revised Edition is 568
pages. retails for $22.95 and is avail-
’ able at bookstores, computer stores or
H

direct from the publisher by calling
800/428-SAMS.
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COMPUTERIZED
CASINO

All the thrills and excitement of the tables of Reno,
Las Vegas, and Atlantic City—but without some of the consequences

By Walter W. Schopp

among the games that fall into that category is Craps.

You can win a bundle or lose your shirt, as many have
learned during jaunts to Reno, Las Vegas, or Atlantic City.
And it’s unlikely that there will ever be a shortage of *high
rollers™ to play the game.

But there is a way that you can get all the thrills of casino
action tonight, without having to face the music tomorrow—
build the Computerized Casino Dice Game—which we’ll
refer to as Casino Craps. Because of the gambling aspect of
this adult game, you’re not likely 1o find it in the toy stores.

The game is referred to as Casino Craps because it’s not
only electronic dice, but a complete crap-table setup that
keeps track of the *““point” that you are shooting for and takes
the dice from you if you throw craps. It does everything that
the dice-table croupier does, and the only thing missing is the
noise of the clicking dice.

The rules of the game are simple. Place your bet and get
someone to cover it. Roil out a couple of dice and if the two
dice total 2, 3, or 12, you lose everything that you’ve bet. If
you throw a seven or eleven, you become an instant winner. If
you roll any other number, that number then becomes your
“point.” You then keep rolling the dice until you either make
your point (by roiling the same number again) and win, or
throw a seven and lose.

You have to admit, your chances are better than the lottery
and the game provides a lot of entertainment if you don’t run
short of cash.

At the push of a “roll’ button, the circuit generates two
random numbers from | to 6. The numbers rolled are dis-
played with LED’s in the form of dice spots at the top of the
panel. If the first number rolled is 2, 3, or 12, the LosE lamp
lights. If you should roll a seven or eleven on the first roll, the
“win’’ lamp comes on. Point numbers—4, 5, 6, 8, 9, and
10—are displayed by individual LEDs representing each
number on the front panel.

The *“point™'is stored in memory until it’s rolled again and
you win, or you roll a seven and lose. On the first roll, if you
“win’’ or *lose,” the wiN Or LOSE lamp comes on and the roll
button is disabled so you can not roll again until the game is
reset. If you should roll a point number and roll again and

G AMES OF CHANCE ARE AS OLD AS CIVILIZATION AND,

make your point, the dice are not taken from you. You can
continue shooting even after you have made your point so you
have 1o stay alert and watch for the POINT and *“win" lamp to
come on.

The circuit is about as close as you can get to a special
computer circuit without using an actual CPU and all the
other specialized support components associated with a basic
computer circuit. In reality, the game is a simple dedicated
computer that has been hardware otiented. What that means

The casino dice game is shown here fully assembled in a
wood-frame enclosure. The front panel is laid out in such a
way that the boxes (representing the outline of the dice)
are positioned just above dice spot LEDs; the “windose”
boxes (“L"” and “W") above LED15 and LED16, and the
“point” boxes are over the poinT lamps.



DICE

is that the circuit has been complicated by the use of a lot of
standard chips instead of simplified with a computer circuit
and program. It all depends on your own definition of simple
and complicated.

A lot of comparisons can be made between this circuit and
a computer circuit. It uses manually clocked logic instead of
a pre-written EPROM program and high-speed clock. The
clocking is done automatically by the player as he plays the
game. Latches are used to hold data in memory, with the
latches controlled by the clocked logic, rather than a CPU.

A variety of decoders are used to change the output from
decade counters into a BCD code to illuminate the proper
LED dice spots. In a computerized circuit, that would be
done with a pre-programmed EPROM. The circuit is an
example of what can be done using standard chips as opposed
to a specialized computer circuit.

How It Works

A schematic diagram of Computerized Casino Craps is
shown in Fig. 1. Although the circuit uses 18 chips, it is not
overly complicated or hard to understand if it is taken one
step at a time.

A new game is initiated by pushing the reset button, which
causes a positive voltage to be applied to pin 15 of U8 (a 4017
decade counter/divider), causing outputs | to 9 to go low,
while the zero output (pin 3) goes high. That high is applied
to U7a at pin 15 (reset). The reset signal (from S2) is also
applied to pin 7 of U7b and pin 3 of U7c, causing their
outputs to go low. For now, we can say that when the reset
button is pressed, all the outputs of U7 go low.

A hex Schmitt trigger, Ul, is configured as two square-
wave oscillators (Ula/Ulb and Ulf/Ule), whose frequencies,
are determined by C3/R29 and C4/R36, respectively. The
series/parallel combination of R34/D3 and R29 connected
across Ula causes a positive voltage to be applied to pin I,
inhibiting the oscillator. The combination of R35/D8 con-
nected to pin 13 of Ulf performs the same function on the
other oscillator.

The outputs of the oscillators (Ula/U1b and Ule/UlIf) are
fed to the clock input of the decade counters, U3 and U4,
respectively. When ROLL (a single-pole, double-throw push-
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button) switch SI is momentarily depressed, C2 charges to
the supply rail and then slowly discherges through R37. That
decaying voltage is applied to pin 5 of Ulc anc pia 9 Uld,
forcing their outputs low, which reverse-biasss D5 and D6.
That allows C3 and C4 to discharg2 though Ula and Ulf,
respectively, enabling the two oscillators.

The oscillators continue to cycle, as the ckarge on C2
decays. When the charge on C2 reaches 50% cf tte supply
voltage, the outputs of Ulc and Uld abruptly go high, for-
ward-biasing D5 and D6, stopping the oscilla:ors. The use of
two separate gates enhances the random-numbzr factor be-
cause they shut off at different times (due to “arying internal
characteristics of the gate).

The outputs of Ulc and Uld are applied to U2a (V4 of a 4081
2-input AND gate) causing its output -0 go high. That high is,
in turn, fed to the set input of U7d (Va.of a 4043 quad, tri-state
NOR R/S latch) at pin 12. The output of U7d is applied to the
clock input of U8 at pin 14, causing ‘t to advenc= one count.

When S1, ROLL—a single-pole, double-throw pushbutton
switch—is depressed, a positive voltage is apolied to pin 11 of
U7d and to pin 5 of Ulc and pin 9 of Uld, reseting U7d and
stopping the oscillators. On the next roll, U71 again sets and
U8 is advanced to count 2, at whick time it ‘s cisabled until
reset again by pressing S2.
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Fig. 1—A schematic diagram of our computerized dice game is shown here. A new game is initiated by pushing S2, resetting
the circuit, causing outputs 1 to 9 to go low, while the zero output (pin 3) goes high. The hex Schmitt trigger, U1,
is configured as two square-wave oscillators, the outputs of which are fed to the clock input of U3 and U4.
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Fig. 2—Shown here are the various latch outputs of U7.

The two counts are fed into latches U7a. U7b. and U7c as
the decoded output of U8. Recall that all of their outputs were
initially set to zero at the start of the game. The outputs of
those latches are used throughout the circuit to switch gates
on and off as the game progresses. Figure 2 shows the various
latch outputs of U7 for clarification, the operation of which
becomes easier to understand as the circuits using those
signais are analyzed.

More Counting

Integrated circuits U3 and U4 (4017 decade counter/divid-
ers) were chosen over BCD counters because they can be
programmed to rcad a repetitious count of 1 10 6 without a
zero status. By using the outputs 0 to 5 and using output 6 to
reset the counter, we have our one 1o six counter with no zero.
The triple three-input or gates, US and U6, decode and
change the decade outputs of U3 and U4 1o BCD outputs for
the two dice-display circuits, consisting of LEDI to LED7
and LEDS to LEDI4, respectively.

The BCD outputs of U3 and U4 are fed to the A and B
inputs of U9 (a 4008 four-bit full adder). Since we have no
counts over 6 from either die. two inputs (pin | and pin 15 of
U9) of the adder were grounded. The outputs of U9 is the
BCD total count for both dies. That count is fed to Ul0 (a
4076 tri-state D-type flip-flop). Referring to Fig. 2, U10 is
clocked once at the end of the first number input and puts the
point number into memory.

After storing that number in memory, the number is iso-
lated (within U10) from the changing numbers on the input of
the latch. The number in memory is also applied to a set of
inputs of the magnitude comparator, Ul1. If, on a succeeding
roll, the identical BCD number is rolled (matching the
number in memory). a positive output is produced at pin 6 of
Ul During the dice roll, a control signal applied to pin 3 (the
clock input at point C) inhibits Ull. That keeps the com-
parator from picking up a number match while the dice are
rolling.

Once the dice have stabilized, if the number in memory
equals the number rolled, the output of Ull at pin 6 goes
high. That high is applied to pin | of U15d (/4 4081 quad two-
input AND gate). which is toggled by the clocked logic only
atter the second number is displayed. Gate U15d keeps the
circuit from displaying a “win’" on the tirst roll. The output
signal of UI5d at pin 3 is used to turn on LEDI16, the “*wiN"
lamp when a match occurs after the first roll.

The various numbers rolled are also applied (in BCD) to
the 4-bit latched/4-10-16 line decoder, U12. and are accepted
by UI2 only when a positive gate (from U7d) is appliced to pin
1. That occurs at the end of each roll (see Fig. 2).

I
]
al
|
J
1
|
l
I

The 82, 83, and S12 outputs (at pins 10, 8, and 14), are fed
to Ul4b at pins 3, 4, and 5, respectively. The S7 and SlI
outputs of U2 at pins 4 and 19 (respectively) are fed to Ul4c.
Those two outputs are ted to the “wiN" and LOSE lamps
through anD gates Ul5a and UI5b.

Referring to the waveforms of Fig. 2. it can be seen that
those gates are turned off after the first roll. That action lets
you win (if you roll 7 or 11) or lose (if you roll a 2, 3, 12.) on
the first roll. One leg of gate UlSc (pin 5) is tied to the pin 4

PARTS LIST
FOR THE COMPUTERIZED CASINO DICE GAME
SEMICONDUCTORS
D1-D9—1N914 (or equivalent) small signal diodes
LED1-LED22—Jumbo light-emitting diode (any color)
U1—CD4584 hex Schmitt-trigger inverting buffer,
integrated circuit
U2, U15, U16—CD4081 quad AnD gate, integrated
circuit
U3, U4, Us8—CD4017 decade counter/divider,
integrated circuit
U5, U6, U14, U17—CD4071 quad or gate, integrated
circuit
U7—CD4043 quad R/S flip-flop, integrated circuit
U9—CD4008 4-bit full adder, integrated circuit
U10—CD4076 quad tri-state D-type flipflop, integrated
circuit
U11—CD4063 4-bit magnitude comparator, integrated
circuit
U12—CD4514 1 of 16 decoder, integrated circuit
U13—74C373 Octal latch, integrated circuit
U18—7805 5-volt, 1-A voltage regulator, integrated
circuit

RESISTORS

(All resistors are Ya-watt units unless otherwise noted.)
R1-R22—470-ohm

R23-R33—10,000-ohm

R34, R35—680-ohm

R36—27,000-ohm

R37—1-Megohm

CAPACITORS

C1—100-pF, 16-WVDC electrolytic
C2-C4—4.7-uF, 16-WVDC electrolytic
C5-C13—0.1-uF, ceramic disc
C14—100-pF, 25-WVDC electrolytic

ADDITIONAL PARTS AND MATERIALS

Printed-circuit or perfboard materials, enclosure, IC
sockets, Wall-type power supply (#DC1210), wire,
solder, hardware, etc.

NOTE: All integrated circuits are available from Jameco
Electronics, 1355 Shoreway Rd., Belmont, CA 94002,
(415) 592-8097; Digi-Key Corp. PO Box 677, Thief
River Falls, MN 56701, (800) 344-4539.

S1 and S2 (Panasonic #EVQ-PAR11K) are available
from Digi-Key Corp. PO Box 677, Thief River Falls,
MN 56701, (800) 344-4539.

12-volt wall-type power supply (#DC1210)—Jameco
Electronics, 1355 Shoreway Rd., Beimont, CA 94002,
(415) 592-8097.

Double-sided PC board with drilled and plated-through
holes $22.50;Red plastic front panel, drilled and silk
screened $10.00, plus $2.00 each shipping and han-
dling—Electronic Enterprises, 3305, Pestana Way,
Livermore, CA 94550.
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Fig. 4—Once you’ve obtained the board and collected all the parts shown in the Parts
List, begin construction following this guide. Note: the CD4584 hex Schmitt trigger,
U1, can be replaced by the MC14584 or the CD40106, should you have difficulty in

obtaining the unit specified.

output of UI2. As shown in Fig.2, the other input of Ul5c¢ is
enabled by the clock after the second roll. If seven is rolled
after the first roll, LEDI1S comes on, indicating that you’ve
lost.

The ““point” numbers are also decoded by U12 and appear
on the inputs of U13. A pulse from U7b (at the end of the first
roll) latches the point number presented to U13. The “point™
number is displayed on one of the LED’s representing the
point (4,5, 6, 8,9, or 10). The number is held in display until
the game is reset and a new point is rolled.

Anytime a first roll win or loss is recorded, or craps is
rolled, the output of Ul4a at pin 10 is fed to pin 6 of U2b. The
other leg of U2b goes positive only after the first roll (refer to
Fig. 2,) and stays positive until reset. The output of U2b feeds
a positive signal through D4 and D7, disabling the os-
cillators. The dice can not be rolled again until the game is
reset.

As pointed out earlier, be careful that you stop shooting
when you make your point and the wiN lamp comes on, or
you could lose even after making your point.

The outputs of US and U6 is converted by Ul6a/Ul6¢/Ul7¢c
and U17d/U16b/U16d (respectively) to a code that causes the
proper LEDs to light when the output of the gate tied to its
anode goes high.

The total current drain for the game is about 150-mA
maximum with all spots lit on each dice. A 5-volt regulator,

UIB, is used to regulate the supply voltage from a plug-in
wall-type power supply. Use at least a 500-mA supply. The
source voltage is filtered by C14 prior to being input to U18 (a
7805 5-volt, 1-A regulator). The regulator output is filtered by
CI and de-glitched by bypass capacitors C5 through CI13.

Putting it Together

The author built the prototype of Computerized Craps on a
double-sided, printed-circuit board (see photos)—a supplier
of which is given in the Parts List. But for those of you who
like to roll your own, a foil pattern for the printed-circuit
board is shown in Fig. 3 (the upper one being the component
side of the board and the lower the foil side of the board).
Once you’ve obtained the board and collected all the parts
shown in the Parts List, begin construction.

Place and solder the components on the board, beginning
with the passive components, guided by the part-placement
diagram shown in Fig. 4. Note: The CD4584 hex Schmitt
trigger, Ul, can be replaced by the MC14584 or the CD40106
should you have difficulty in obtaining the unit specified.

Once the board is fully populated and you are satisfied that
the circuit contains no defects, apply power and press S2 to
reset the game. Then press Sl to “roll”” the dice. The circuit
cycles, LEDs flashing, finally coming to a stop at some
random number, which is displayed by the dice. If the

(Continued on page 96)
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NON-INVERTING
INPUT

79 dpdse FactCard

.Low Power

LFA41: ket op-aAmp

FEATURES

® 1/10 supply current of a LM741 200 pA (max
8 Low input bias current 50 pA (max
8 Low input offset voltage 0.5 mV (max)
8 Low input offset voltage drift 10 pV/°C (max)
® High gain bandwidth 1 MHz
® High slew rate 1 Vius
8 Low noise voltage for low power 35 nV/\ Hz
8 Low input noise current 0.01 pA/V Hz
® High input impedance 10'2()
® High gain Vo= *+10V, R, =10k 50k (min)
ABSOLUTE MAXIMUM RATINGS '
LF441A LF441
Supply Voltage + 22V =18V
Differential Input +38V +30V
Voltage
Input Voltage *+ 19V *15V
Range (Note
1)
Outut Short Continuous Continuous
Circuit
Duration
Power 670 mW 500 mW
Dissipation
T, max 150°C 115°C
jA 150°CW 160°C'W

Op-Amp Circuits

FOUR CHANNEL MIXER

o o———» +3V

c2 R1 o $1
ON/OFF
100nF 220K 5: SSZK ON/OFF
i W

81 dispdien

FEATURES

& Wide supply voltage range

& High nolse immunity

& Low power TTL
compatibility

& Medium speed operation

= Schmitt trigger clock input

FactCard

1.0V to 15V

045V (typ.)

fan out of 2 driving 74L
or 1 driving 74LS
B8MHz typ. at Vpp = 10V

4020, Ripple Carry
4040- i
4060 Binary Coupter

ABSOLUTE MAXIMUM RATINGS
Vo Supply Voltage

Vn Input Voltage

T Storage Temperature Range

~0.5Vto +18V
~0.5V 10 Vpp +0.5V
~65°C 10 +150°C

Py Package Dissipation 500mwW
T, Lead Temperature (soldering, 10 seconds) 260C
RECOMMENDED OPERATING CONDITIONS
Vpo Supply Voltage +3Vto +15V
Vin Input olta_lge OV to Vpp
Ta Operating Temperature Range
CD40XXBM -55°C to +125°C
CD40xx8C —40°Cto +85°C
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Op-Amp Circuits

A +V
3 A2 R7
5.6K 1K
<€ R3
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CA3140T
2
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t R 220
100nF b
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CAR ANTENNAS

With the recent changes in music

reproduction, almost everyone today is

into high-tech car audio. What most

don’t realize is that the car antenna has

been changing all along, too

By Edward Janicki

mobile radio antenna is peérhaps one of the most

neglected success stories in the automotive industry.
Born in the twilight of the last century. it evolved from a
simple wire wrapped around a tree branch, to the modern
antenna.

In those pioneering days, the United States public was
having a love affair with both the automobile and radio
broadcasts, so it was no surprise that their marriage did not
take long to arrive. Unfortunately, only a few of the techni-
cians that experimented with car radios had any formal engi-
neering degrees or training. Bold men who had been lured to
radio while in their teens, they were basically tinkerers who
developed their skills by the **cut and try” method. It is a
tribute to their ingenuity that some of their achievements are
being rediscovered today, proving that many **new” ideas are
only as new as the people who conceive them.

The following reviews the evolution of the car antenna from
the mid-1930’s to the current day.

THE EVOLUTION AND DEVELOPMENT OF THE AUTO-

The Basics

The car-radio antenna and its lead-in cable are the only
links between the shielded receiver and the radio broadcast
station signals. Early on, it became apparent that the efticien-
cy of the car-radio antenna did not depend on its length, and
special attention had to be given to a multitude of critical
factors, including impedance matching, stray capacity. wire
shielding. and location on the vehicle.

At first, antennas were placed on the roof, such as a
“clothesline™ or “chicken wire,”” or on the fender or win-
dows. Due to their impracticality, in time they were replaced
by various types of under-car anténnas, among them: the
running-board dipole, metal plate, double and inverted *V,”
triangle, and the '‘Flexo-O-Strip.” The last one was intro-
duced by Delco Radio in 1935 and 1s shown in Fig. |. Those
types of undercar antennas disappeared due to their difficult
installation and susceptibility to mud, snow. and flying
stones.

An attempt was made by the Ford Motor Company in 1933
to use the spare-wheel carrier and the spare wheel as an

YEARS

Fig. i—Undercar antennas such as the one shown,
disappeared due to their difficult installation and
susceptibility to mud, snow, and flying stones.

antenna, but difficulties in insulating the wheel carrier from
the rest of the car, led to an early demise of that system (see
Fig. 2).

It was obvious, well into the 1903s, that the ultimate car-
antenna system had yet to be found. The lack of such a car

\t\mms-- OF —L
Nl 2

Fig. 2—The Ford Motor Company tried to use the spare
wheel carrier and the spare wheel as an antenna, but
difficulties in insulating the wheel carrier from the rest
of the car, led to an early demise of that system.
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antenna system presented a dual challenge. both to the engi-
neer, who had to find a suitable solution to the all-steel top
automobile. and to the antenna manufacturer, who wanted to
make his system the industry standard.

Since it was a well-established fact that the received signal
strength increased with the height of the antenna above the
ground. the emphasis of antenna installation shifted back to
the roof of the car.

Car-Top Antenna

Necessity being the mother of invention. a new device was
introduced for the 1937 model year in the United States: the
car-top antenna, ideally suited for Turret-Top automobiles.

Consisting of a %" copper tube running down the middle of

the roof, no drilling was necessary to install it, and the car
body was not marred in any way.

According to the June 1936 issue of Radio Craft magazine,
“the antenna can be removed at any time., since it is fastened
in place with rubber suction cups. which, when applied
according to directions, will hold firmly and indefinitely.
Rain and ice will not affect the operation of the antenna, and
the capacity between antenna and car top is usually low, ™

The antenna was sold in kit form. containing all necessary
materials such as the copper tubing itself. special suction
cups. insulators. connectors, and shielded lead-in wire (sce
Fig. 3).

In reality, the car-top antenna was typically no more than a
running-board dipole mounted on the roof (as in Fig. 4).

ROOF-TOP ANTENNA \

.

INSULATORS

1Ty

SUCTION

CUPS COPPER TUBING
Fig. 3—Consisting of a copper tube running down the
middle of the roof, no drilling was necessary to install
the car-top antenna, and the car body was not at all marred.

R e

>
Ld »

Fig. 4—The car-top antenna (A) was typically no more than a
running-board dipole (B) mounted on the roof instead.

Manufactured in the United States by Snyder and Philco
under the names “Topper™ and *“Hi-Way ™ respectively. and
by Bosch in Germany (shown in Fig. 5). the car-top acrial was
the forerunner of the rod antenna.

CAR-TOP ANTENNA

Fig. 5—Manufactured by Snyder and Philco under the names
“Topper” and “Hi-Way,” and by Bosch in Germany, the
car-top aerial was the forerunner of the rod antenna.

Rod Antenna

The first mobile rod antenna on record was manufactured
by Telefunken for the Phoenix Tire Co. bus in July 1926.
With a length of 4 ft. and mounted on the roof of the bus, it
was said to “ofter sound up to eighty miles from a station—
cven further with headphones.™

In 1934 Phillips offered in Europe an acrial reputed to be
the first rod antenna “designed solely for car use.™ Across
the Atlantic. however, Philco was merrily offering another
“first”™ that same year: a telescopic rod antenna.

Whatever the case might be as to which company was the
first to come up with a rod antenna, it was clear that by the end
of the [930°s the rod antenna—also known as ~whip,™ “"bug-
gy whip™ or “fish-pole”—was rapidly becoming the work-
horse of the car-radio industry.

Figure 6 shows a reproduction of part of a 1939 advertise-
ment by Studebaker picturing a retractable cowl-mounted
whip in its collapsed position (its full length reached 43" and
was adjustable from the driver’s scat). while Fig. 7 shows
several European versions of that same year as advertised by
Telefunken.

Fig. 6—Here’s a reproduction of part of a 1939
advertisement by Studebaker, picturing a retractable,
cowl-mounted whip in its collapsed position.
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Fig. 7—Here we show three European versions of 1939 retractable antennas from
Teletunken. The tiltable-rod (controled from inside) is shown in A, the flip antenna in
B, while C and D show a three-section rod antenna in its collapsed and fully

extended positions, respectively.

Jumping on the Wagon

Buick and Cadillac quickly joined the parade. and soon
came up with vacuum-operated antennas as an option. Aver-
age lengths available varied from 25" to 96", the latter gener-
ally sold in three sections. and it was recommended that they
should be coated with a thin layer of light oil to extend their
useful life.

The most successful of the new rod antennas were the
rotatable acrial mounted above the windshield and controlled
from inside the car by a knob which could flip a spring loaded
rod up or down (used by Buick and Ford in 1937 as shown in
Fig. 8). and the side-cowl antenna that was supported on the
side cowl by two stanchions.

Soon. most of the car manufacturers were ¢quipping some
or their models with the whip antenna. In 1940, Philco and
Zenith supplied Ford with car radios that had the antenna rod

coming straight through the roof and plugged into the top of

the recciver. as in Fig. 9). By pushing up on a plastic sleeve.
the telescopic rod could be operated from the front scat.

As claimed by a 1937 advertisement from Snyder. Inc.. the
rod antenna became available in “every conceivable style™
(see the opening of this article). Antennas were mounted on
the fender: at the rear of the car. mechanically attached to one
end of the rear bumper: under hood mounts; on the front

A B

Fig. 8—Here is a rotatable aerial which was mounted above
the windshield and controlled from inside the car by a knob
which could flip a spring loaded rod down (A) or up (B).
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Fig. 9— In 1940, Philco and Zenith supplied Ford with car
radios that had the antenna rod coming straight through the
roof and plugged into the top of the receiver.

bumper. known as the “straight protector:™ in front of the
grille: even on the hinge pin of a car door.

Some rod-type antennas defy description. such as the
Insuline ** Vidi-Tenna™ which looked—and was advertised—
as a miniature television antenna. Or the 1937 *Clipper™ by
the Galvin Manufacturing Corporation, which was a com-
bination of roof and rod antenna. and which was. according to
the December 1937 issuc of Radio News, “styled in the
modern manner to match the stream-lined automobile™ It's
shown in Fig. 10.

Fig. 10—This is the “Clipper” antenna which was a
combination of roof and rod antenna, and was styled to
match the steam-lined automobiles of the time.

In 1950, Insuline came up with the **Tenna-Beam,” a 24",
two-section, rod aerial with a pilot light built into the base to
offer “additional antenna protection,” with a “special light-
transmitting jacket™ that carried the light completely up the

antenna shaft (Figure 11). In addition, the acrial had two red
discs on the top that glowed brightly in the day-time.

Windshield Antenna

The rod antenna met the requirements of in-car reception
quite successfully, but then. with the introduction of the
windshield antenna in the 1969 Pontiac Grand Prix. the car-
radio industry completed one of its many full circles.

Joseph M. Callahan, former engineering editor of Auto-
motive News, reported in 1968 that “*auto engineers have been
trying to get rid of the outside radio antennas in cars for 40
years, but it remained for the innovation-minded engineers at
Pontiac to successfully accomplish this on the 1969 Grand
Prix. On this car. the antenna will consist of two picces of
wire thousandths of an inch in diameter that will be sand-
wiched between two layers of laminated glass in the wind-
shicld. The slightly-visible copper wire will run up the center
of the windshield and across the top toward the A-pillars,
forming a half-wave dipole.™

24" rod of
soft light

LIST FRICE

Fig. 11—In 1950, out came the “Tenna-Beam,” a 24’,
two-section, rod aerial with a pilot light built into the
base. The jacket carried light up the antenna shaft.

Besides its better reliability, the windshield antenna had
two major advantages over the telescopic rod: it reduced the
clutter outside the car and was always “*extended ™ full-length
for optimum radio reception. Its major disadvantage, as
compared to a fully-extended 56” or 32" whip, was a 16 dB
loss in AM sensitivity.

Making it Better
Ken Jensen, an electrical development engineer at General
Motors, was credited with the idea of bringing the thin wires
up the middle of the windshield which, by reducing stray
capacitance, improved AM reception to some degree over the
original proposal of running the wires up near the pillars.
While at first there was some concern that wires in the



windshield would reduce visibility. Pontiac management
bought the concept and the windshield antenna was intro-
duced in production shortly afterwards.

Ford Motor Company followed suit with the introduction
of the windshield antenna in the 1970 Thunderbird. While the
antenna itself was, for all practical purposes, identical to the
one used in the Grand Prix, Ford’s approach to the AM
sensitivity problem was not the same: there was to be little, if
any, compromise in the overall performance of the radio
systen.

Since the Thunderbird windshield antenna had the identi-
cal 16 dB loss as compared to the 56" whip. the task was to
improve the sensitivity of the radio by the same amount, if at
all possible.

After many trials and tribulations-—which included adding
an extra buffer stage in the RF amplifier. higher impedance
antenna and RF coils, and increased number of turns on the
secondary coupling—the radio AM sensitivity, when used in
conjunction with a windshicld antenna. became essentially
comparable to the original whip-antenna system.

Active Antennas

Experiments with “active™ or “'integrated™ antennas be-
gan in the mid-1960s both in the United States and Europe.
but active antennas did not become commercially available
until the early 1970s.

The basic concept of the active antenna is quite simple. Itis
a well-known fact that, independent of the polarization of the
broadcast signal. the car body distorts the electromagnetic
field and creates vertical and horizontal components. The
vehicle’s body acts as the rod antenna ground plane. and
effectively becomes part of the antenna system. The upper
part of the vertical rod antenna, however. extends to an arca of
the electromagnetic ficld where it provides very little to the
total received power. Since the rod antenna is not effective in
its upper part, it would be ideal, for esthetic as well as
practical reasons (garage doors, car washes). to shorten the
overall length of a rod antenna.

Unfortunately, as the overall length of a rod antenna is
directly proportional to the available signal to the receiver in
the AM band. and should not be shortened too much to avoid
impedance mismatches in the FM band. short. passive-rod
antenna systems are not viable. A short-rod antenna associ-
ated with an amplifier overcomes that problem (see Fig. 12).

Several active-antenna systems are available today which
arc especially designed to produce a better signal-to-noise
ratio than passive antennas such as the whip. Such active
antennas have separatc amplifiers for AM and FM, and
despite their short length of about 16” (40 cm), they typically
give higher outputs than 36” whips. Their main drawback is
overload at high input levels.

Heated Backlite Antenna

A system which combines the advantages of windshicld
and active antennas is known as heated backlite antenna. or
HBA for short. Designed by B.S.H. Electronics of Swinton.
Manchester. England, this new vandal-proof antenna system
went on sale on September 30, 1983, in Ford's Orion. It was
the first high-volume production car in Europe with an anten-
na in its rear-window heating element, eliminating the need
for a conventional rod antenna (see Fig. 13).

Basically. the HBA is a long-wire design capable of receiv-
ing a broad frequency spectrum. It consists of the back
window heater elements suitably designed to allow connec-

SHORT ROD
ACTIVE ANTENNA

Fig. 12—As the overall length of a rod antenna is
directly proportional to the AM signal they can provide to

the receiver, and since an antenna should not be shortened

too much lest impedance mismatches in the FM band creep up,
short, passive-rod antenna systems are not viable. But

active systems such as that shown here are very good.

ANTENNA
{HEATED
BACKLITE)

Fig. 13—The HBA is a long-wire design capable of
receiving a broad frequency range. It consists of the
back-window heater elements designed to allow connection
to an amplifier module grounted in a vertical pillar.

tion to an amplifier module mounted in the car’s rear vertical
pillar. The module is in turn connected, via coaxial cable. to
the RF stage of the radio recciver.

The back-window heater pattern has a specific design for
its new dual purpose role. optimized for use as a radio
receiving antenna. The main difference over current designs
is the use of a single-ended. power. feed arrangement that is
required to provide the shortest possible connection leads
between the isolated assembly module (the “amplifier™) and
the heater busbars on the backlite glass. That is an essential
condition for predictable antenna performance.

Besides improved styling. the performance of the HBA is
comparable to the rod antenna. Its major disadvantage is the
higher system cost as compared to the whip, which is more
than compensated for by its consistent performance.

It Goes On

As should be clear by now, automobile antennas have been
used in every conceivable place in the car.

Engincers were faced with a system in a constant state of
change. Year to year they were forced to abandon relatively
new antenna systems. made obsolete by dramatic vehicle-
configuration changes and not by poor performance.

While few new systems appear to be available in the near
future. there has been some serious developmental work on
the slot antenna which will be mounted as a plastic insert in
the roof of the vehicle. Initial performance data has been
excellent. The system also has the potential to make the
antenna an integral part of the vehicle construction and, once
and for all. rid the automobile of its added appendage. 1B
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All the fun and
excitement that Reno,
Las Vegas, or Atlantic
City have to offer
without fore-going the
comforts of home

BUILD

ELECT?ON":

BANDIT
®

THE ELECTRONIC BANDIT

By Daniel P. Ray

NYONE WHO HAS EVER PLAYED A SLOT MACHINE,
Amorc affectionately known as a one-armed bandit. is
familiar with the excitement of trying to hit that ¢lu-
sive “jackpot.” Unfortunately. they also know how expensive
it is to play. since the odds of winning aren’t all that great.
But take heart! With a little electronic prestidigitation, you
can put together the Electronic Bandit—an ¢lectronic slot
machine that provides all the thrills of the real thing at a
fraction of the cost.

How It Works

Figure | shows the Electronic Bandit's schematic diagram.
As shown, cach of three vertical rows of LEDs is triggered by
a similar circuit. In the first row, Ul (the tirst of three 555
oscillator/timers) is wired to create a stream of pulses. the
frequency of which is determined by R1 and Cl. Pressing S2
triggers the pulses. and at the same time causes C4 to charge

The author’s prototype of the Electronic Bandit is shown here,
prior to being placed in its enclosure. Note the bending of the
pins to allow surface mounting.

through a voltage-divider network. consisting of resistors R3
and R4.

When 82 is released. Ul continues to oscillate (outputting
a strcam of pulses) until C4 has discharged through R4..
pulling pin 4 of Ul low. thereby resetting the oscillator. The
output of Ul is fed through RS to the clock input ot U2 (24017
decade counter/divider). The counter is wired to count until
the last of five LEDs lights. at which time it recycles. The
resultis that when 82 is momentarily pressed. the LEDs glow
in sequence, creating a “rolling™ effect. Finally the rolling
cffect stops. leaving one random LED lit.

Resistor R6 keeps the input of U2 from floating after Ul
stops sending pulses. That operation is the same for the other
two rows of LEDs except that row two stops rolling after row
on2, and row three stops rolling after row two, because of the
values of C4, CS. and C6. The three diodes D1, D2, and D3
arc necessary to keep C4. CS. and C6 isolated from each
otker.

An interesting feature of the circuit is that the 4017B
counter can be programmed to count to any number between
two and ten. thereby allowing the builder to change the odds
by adding or subtracting LEDs from each vertical row. (See
Table | for details.) The circuit shown contains five LEDs per
row and makes for & nice. compact. handheld project that’s
lots of fun to build and use.

Assembly

The author’s prototype of the Electronic Bandit (sge pho-
tos} was built on a printed-circuit board and the whole thing
was enclosed in a S%e X 2% X [%-inch project box (Radio
Shack part #270-233). But instead of drilling componenting-
mounnting holes in the printed-circuit board, the author chose
to use the PC board as a cover. with the components surface
mounted on the copper-trace side.

Once you've obtained all of the components. including the
enclosure specified in the Parts List, the next thing to dois to
cut a4 copper-clad PC board to fit in place of the cover. When
that’s done. the next task is to etch the circuit board. Figure 2
shows the PC-board etching pattern used by the author in the
procuction of his prototype.
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Fig. 1—Shown here is the Electronic Bandit's schematic diagram. As shown each

of three vertical rows of LEDs is triggered by a similar circuit.
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Fig. 2—Shown here is the PC-board etching pattern used by the author in the
production of his prototype. The pattern may be lifted from the page, trans-

ferred to a copper-clad slug, and etched to reproduce the board.

That pattern may be lifted from the page (using the method
with which you are most familiar), transferred to a copper-
clad slug and etched to reproduce the board. Note: For those
of you who are unfamiliar with duplicating PCBs, a simple
method for the transfer of printed-circuit patterns to copper-
clad slugs—entitled One Shot PC Boards, by Peter A. Love-
lock—was presented in the December, 1987 issue of this
publication.

After etching the board. drill the four mounting holes (see
Fig. 2). the holes for the LEDs. and then round the corners for
a perfect fit. Also drill two holes in one side of the enclosure

for Sl and S2. The switches should be located about Y2 to % of

an inch from the bottom of the case, so that the switches
won't interfere with the other components when the cover is
in place.

The foils should be pre-tinned wherever a component will
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PARTS LIST
FOR THE
ELECTRONIC BANDIT

SEMICONDUCTORS

D1-D3—1N914 small signal silicon diode

LED1-LED15—Jumbo light-emitting diode

U1, U3, U5—555 oscillator/timer, integrated circuit

U2, U4, U6—4017 decade counter/divider, integrated
circuit

RESISTORS

(All resistors are Ya-watt, 5% units unless otherwise
noted.)

R1, R5, R7, R11, R13, R17—10,000-ohm

R2, R8, R14—22,000-ohm

R3, R9, R15—4700-ohm

R4, R10, R16—100,000-ohm

R6, R12, R18—15,000-ohm

R19-R21—220-ohm

CAPACITORS

C1-C3—1-pF, 16-WVDC electrolytic
C4—10-uF, 16-WVDC electrolytic capacitor
C5—15-pF, 16-WVDC electrolytic
C6—22-puF, 16-WVDC electrolytic

ADDITIONAL PARTS AND MATERIALS

B1—8-volt transistor-radio battery

S1—Single-pole single-throw toggle switch

S2—Single-pole single-throw momentary-contact
pushbutton switch

Printed circuit or perfboard materials, enclosure, IC
sockets, battery and battery holder, wire, solder, hard-
ware, etc.

be soldered. That makes mounting the components a whole
lot casier when the time comes. The components need to be
altered (leads bent to fit space) tor surface mounting. Their

leads should be pre-tinned also. (A complete description of

the surface-mounting technique is given in an article by Herb

Fricdman called “*SMT Darkroom Spotmeter” in Hands-on
Electronics, January, 1988.)

It’s best to solder the LEDs first, then the other compo-
nents and then last of all the IC sockets. Use tweezers to hold
the parts in place while soldering. The tweczers, aside from
making the components easier to handle in those tight spaces.
also acts as a heatsink, preventing component damage and
scorched fingers during soldering. Make sure you observe the
correct polarity when soldering the LEDs, capacitors, and
diodes!

Since the two switches are not mounted on the board,
you'll have to leave them hanging, along with the battery
snap, until you are ready to put the cover of the bandit in
place. Make the leads long enough so that you can mount the
switches before you close up. With the components all sol-
dered in place. connect a 9-volt battery, providing some
means of holding it in the box. (I used two squares of double-
sided foam tape in the prototype.) Mount the two switches,
put the ICs in their sockets. then flip the board over and install
the four mounting screws.

Flip the power switch and then press S2 momentarily. All
three rows of LEDs should roll and then stop sequentially.
Press S2 to play again. If there is any problem with the
operation, it can likely be traced to one of the following: 1)
incorrect polarity of component(s) and/or power supply 2)
accidental solder bridge(s) on the circuit board 3) missing

Jjumper wire(s) 4) faulty 1C(s).

Playing It

In order to be a winner, you must end up with the same
LED lit in each of the three rows, forming a horizontal row of
lights. It you wish, the horizontal rows can be marked with
difterent values to indicate ditferent levels of winning. For
example: Rows 1 and 5. 3 10 | pavoft; rows 2 and 4, 5 to |
payotf, and row 3, 10 to 1 payoft

Even though there’s no real monetary payoff, its still grati-
fying to know you’ve beaten the bandit at its own game. Try
it...You'H like it!
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Bettor Living

THE SPORTS PAGE. Manufactured
by: Beeper Plus, Inc., 3800 Para-
dise, Suite 110, Las Vegas, NV 89109.
Price: $360 (plus monthly charge).

Sports mania is an obsession perhaps
unlike any other. It’s impossible to tetl a
non-believer why the latest update of an
early-scason baseball game being played
on the other side of the continent is infor-
mation of paramount importance to a
sports fanatic.

Unless, of course, you tell them your
interest is fiduciary.

The latest development in sports-infor-
mation monitoring, The Sports Page, is
offered by a company called Beeper Plus.
I’s a pocket-size beeper outfitted with a
custom chip that acesses multiple chan-
nels of sports information simultaneously.

The Sports Page day starts off slowly
with scratches from local racetracks, a
run-down of major-league schedules,
latest Las Vegas odds, injury reports, and
even relevant weather conditions. Infor-
mation is displayed on an easy-to-read 32-
character dot-matrix screen. The screen
otfers the disclaimer that sports informa-
tion supplied is for news purposcs only,
but the unit is obviously designed with the
gambler in mind.

As the day progresses, information
starts coming fast and furious. Race re-
sults. complete with starting times and
payoffs (a-must for bar-room bookmakers
who want to protect themselves from past-
posting) are on the beeper within 20 min-
utes. Running scores are tallied for games
in progress (a particularly useful feature
during the early rounds of the NCAA bas-
ketball playoffs.) Final scores are available
on another channel

GIZMO/Page 1
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Games in progress are updated every
five minutes. After a recent New York
Rangers hockey game, The Sports Page
was flashing the results on the line even as
we were leaving Madison Square Garden.

“The Sports Page is a major tech-
nological breakthrough,™ Beeper Plus
maintains. “Increasingly people aren’t
going to have to go to the source to find
answers they need. The source is going to
have to come to them.”

The unit is designed as the initial prod-
uct in a line of information systems that the
Las Vegas-based company plans to offer.
Scores and results taken from three nation-
al sports newswires are collected in the
company's computer then sent via satellite
to local paging services around the coun-
try. which in turn feed information to cus-
tomers via the pager. a modified four-
ounce Motorola PMR 2000 alpha-numeric
paging device. As a result. The Sports
Page can do double duty as a standard
paging beeper and as a receiver for Beeper
Plus’s sports-information service.

The unit has a 1,984 character memory,
which means, “each unit can store as
many as 80 games at a time.”” Turning it
off, however, dumps the information
stored in the unit.

The Sports Page works only in cities and
locations with the necessary paging net-
works—Las Vegas, Southern California,
Boston, Chicago, Dallas, Houston, New
York. San Francisco. Miami, Atlantic
City. and Michigan. Due to be serviced
shortly are Atlanta, Baltimore/Wash-
ington D.C.. Alabama, Denver, New Or-
leans, Cincinnati, Minnzapolis/St. Paul,
Memphis, and Hawaii.

On a ski trip to Vermont, a visit to
Saratoga Springs, a business trip to Aus-
tin, or hundreds of other locations, the
thing is uscless. In locations with the ser-
vice, coverage range varies from 30 to 150
miles.

Besides the initial cost of the pager and
arecharging unit, Sports Page subscribers
pay a service charge ranging from $45 to
$75 per month. depending on location.

The system’s designers claim that charge
makes The Sports Page a bargain com-
pared to the cost of using one of the phone-
in services that provide sports and race
results. That’s debatable, perhaps, but for
the sports nut to whom money is no object,
it’s certainly a convenient and even com-
pelling service

A number of celebrities have picked up
on Sports Page already—Jimmy the
Greek. pop singer Rod Stewart, and New
York Mets pitcher Rick Aguilera, who
bought one of the units for his mother so
she could keep up with his exploits.

The system is not without its draw-
backs. The 20-minute wait for race results
is too long if you've got a bet going. After
making our customary payday oftice daily-
double wager through New York's legal
Off Track Betting service, we found out
Just how long 20 minutes can be. So even
with The Sports Page. we quickly ran out
of patience and still had to call the result
line to find out if we had won (we didn’t. a

(Continued on page 6)
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The Bread Also
Rises

BREAD BAKERY AUTOMATIC
BREAD MAKER (SD-BT2P). Man-
ufactured by: Panasonic Co., One
Panasonic Way, Secaucus, NJ
07094. Price: $329.

Bread didn’t become a widely ingested
foodstutt in Japan until about 30 years ago.
But the ancient occidental staple proved to
be widely popular and today Japanese con-
sumers buy the same variety of loaves as
their counterparts in the west. As proof of
its popularity. there’s the ingenious auto-
matic bread maker marketed in this coun-

try (after its successful irtroduction in
Japan) as the Bread Bakery

A little bigger than the proverbial bread-
box, the device has received widespread
publicity and provoked the predictable
culinary controversy. One well-known
food writer passed severe judgment on the
Panasonic product. stating that the loaves
it produces aren’t worth the effort it takes
10 make them.

GIZMO. after using the Bread Bakery
for a couple of weeks, has to wonder what
etfort the food journalist was referring to.
As kitchen gadgets go. that itzm is the soul
of simplicity. Ingredients are measured
into a container, a tew buttons are pushed,
and, after a minimum of four hours. out
comes the staft of life.

The container, measuring cup. and
spoon are included with the Bread Bakery,
so it's possible to make a loaf of bread with
Just the specified ingredients and the de-
vice itself. What the Bread Bakery does is
the tedious work involved in bread-mak-
ing: mixing and kneading the dough. That
leaves only the measuring. waiting, and
eating to its human operator.

Measuring 13 inches high, 14 inches
wide and 9 inches deep, the Bread Bakery
is a box with a hinged lid. At the right on
the front is a control panel. Inside. on the
left is what might be called the “baking
chamber.” It’s a metal-lined compartment
into which the unit’s bread pan fits snugly.

On the floor of the compartment is a
shaft that fits into the bread pan’s bottom-
mounted “‘kneading blade.™ a component
that mixes and kneads the dough. Since
neatness counts, the rig also includes a
cord storage compartment (the directions
say the unit should not be left plugged in
when not in use) and inside the lid, a small
compartment for storing the measuring
cup and spoon.

The Bread Bakery's operating instruc-
tions include a recipe for “basic loaf
bread.” The specitied ingredients. except
for dry yeast. are measured into the bread
pan and the pan is slipped into the baking
compartment. The top is closed and
latched, and the yeast is measured into a
dispenser mounted on the lid above the
baking chamber.

At that point the user goes to the control
panel, setting it tor BREAD (a second
DOUGH setting is for recipes that the unit
mixes and kneads but does not bake). The
Bread Bakery offers two baking time op-
tions. Pushing a START button will bring
forth a loat of bread in four hours. Using
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the timer, the unit can be set to produce
bread at any time within 13 hours of setting
its timer. With the Panasonic Bread Bak-
ery the user can time-shift the loaf.

The control panel includes stop and re-
start buttons, and its display shows what
the machine is doing (KNEAD, REST, RISE
and BAKE). Other signal lights indicate
TIMER (the display counts down to the pre-
set time), OPERATION and, COMPLETE
Eight electronic beeps signal the comple-
tion of a loaf. Clean-up is nearly as auto-
matic as producing bread. The interior of
the baking pan and its kneading blade
should be wiped free of crumbs and the
sides of the baking compartment should
also be kept clean. In addition, there’s a
crumb tray, which fits at the bottom of the
compartment, that can be removed and
emptied.

The finished product is a bit smaller
than a commercial loaf of bread. and re-
sembles a cartoon representation of a loaf,
taller than it is long. Anyone who has seen
contemporary Japanese cartooning will
recognize the style. The unit can also bake
a smaller loaf using half the ingredient
amounts specified in the basic loaf recipe.

A recipe book furnished with the Pan-
asonic Bread Bakery presents what are
essentially variations on the basic loaf
theme, with further ingredients or the sub-
stitution of other liquids for the water spec-
ified in the original list. There are also
recipes to be used with the DOUGH setting.
Those are for bread shapes and styles that
don’t conform to the unit’s dimensions,
like rolls or doughnuts, or for ones that
require further preparation.

We imagine that the near-foolproof
bread factory for the home takes some of
its cues from commercial baking equip-
ment. As a consumer-market entry, it takes
its inspirations from atl those frozen, un-
baked bread loaves sold in supermarkets,
catering to the widespread hankering for
bread that’s warm from the oven.

Our first attempt at using the Bread
Bakery was a total failure. In our eager-
ness, we didn’t properly set the unit to
BREAD instead of DouGH. The loaf came
out a white, unbaked slab of congealed
flour and other ingredients. Which is why
we say that the Bread Bakery only near
foolproof. Once we followed directions to
the letter, the loaves came out with factory-
like precision. Which is probably why the
Bread Bakery doesn’t thrill food writers.

The phrase that best describes the unit’s
product is a *perfectly acceptable” loaf of
bread. It’s uniform in the same way as any
commercially baked bread. On the other
hand, the automatic loaf that’s produced
isn't likely to satisfy true bread believers.
That is, the tribe of home bakers who
would stone grind their own wheat (prefer-
ably from their own field) it it was feasible.

Attempting to time shift a loaf and then
deciding that the selected completion time
was too late (we were taking the loaf to a
friend’s home for taste testing), GIZMO
discovered one variation that Panasonic
doesn’t mention. When we reset the Bread
Bakery, it started again from the begin-
ning, meaning the bread was kneaded
twice. The result was a chewier. more
dense loaf.

As for the taste test, nobody disliked the

bread, and the diminutive loaf disappeared
quickly. But nobody was passionate about
it, either. But, almost everyone expressed
interest in the Bread Bakery, and its cost.
Price information brought a reaction that
was as uniform as the device’s output. A
little arithmetic will indicate how many
loafs of bread at what retail price equals
the cost of the bread maker.

In general, this was a thoroughly en-
joyable appliance to test. There was some-
thing altogether homey about hearing the
unit kneading then resting, automatically
working away in the GIZMO test kitchen
As the instructions assure users, *a click-
ing noise [actually more of a clunking]
may be heard during operation, but this is
not a malfunction.” There was the added
bonus of bread’s delicious aroma faintly
rising through the unit’s steam vent during
the actual baking.

As kitchen items go, this one has *Fa-
ther's-Day gift"" written all over it. Some-
thing about the combination of the
mechanical and the automatic gives the
Panasonic Bread Bakery a masculine
character.

Whatever doubts we entertained about
the utility of a midget bread factory for the
kitchen were overcome by our enjoyment
of a clever piece of gadgetry. The results
obtained may not be the bread of our fore-
fathers (and mothers), but it’s also only
slightly more trouble to bake than prepar-
ing a container of frozen orange juice. The
Panasonic Bread Bakery may not produce
the ultimate bread, but half a loaf (es-
pecially one prepared automatically) is
better than none.

Micro Vision

LCD COLOR TELEVISION
(TV-3000). Manufactured by: Casio,
Inc., 570 Mt. Pleasant Ave., P.O. Box
7000, Dover, NJ 07801. Price:
$399.95.

The average American family watches
TV for about seven hours a day. Putting in
a full shift in front of the 3.3 inch screen of
the Casio TV-3000 would not be doing
your eyes any favors, but nobody claims
this tiny set is designed for marathon fam-
ily viewing. In fact, the six “AA™ cell
option on the TV’s “four-way power sys-
tem” gave us barely two hours viewing
with the fluorescent backlight on. Inter-
estingly, the manual claims 2.5 viewing
hours with the backlight in use, 20 hours
with it off, adding “the batteries supplied
with your TV are test batteries which have
a shorter life span than that noted
above” (hmmm ...).

Rather it is for the solitary viewer who
needs or wants to keep in touch with news,
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sports, or weather reports while away from
the home or office, or a parent who wants
10 keep the kid quiet in the back seat on a
long drive. En route, an optional vehicle
cigarette highter adaptor (CA-K90) takes
the ioad off the dry cells.

The 93.720-pixel image has the resolu-
tion of a 3-D postcard. Vertical lines in the
image can be sharp, but diagonals and
horizontals are just slightly fuzzy. Color is
good. Skin tones are easy to fine tune
using the TINT and COLOR controls on the
side of the unit.

One irritation was the transistor radio-
like channel indicator. Until the viewer
becomes familiar with the dial, he or she
never knows for sure where a favorite sta-
tion is. The scan-and-lock tuning itself. if
not its display. is sharp and stable. The
transistor-radio feel of the unit is carried
through in the TV-3000's viny! carrying
case (supplied).

After a lifetime of watching con-
ventional CRT screens. viewers may
notice little discrepancies in the LCD im-
age. Motion is more fluid, less abrupt on
the LCD screen. But the main curiosity is
the way the mouths of talking heads seem
slightly out of sync with the sound. Pro-
grams appear to have been dubbed trom
another language. We began to wonder if
the technology was delivering the standard

25-frames-per-second of CRTs, or slightly
fewer to compensate for the slower re-
sponse of the LCD pixels.

It’s surprising how fast the viewer ad-
Justs to the limitations of the tiny TV for-
mat. After a few minutes, the thin sound
emerging from the TV-3000’s 1%e-inch
speaker and the ghostly quality of the 3.3-
inch image are forgotten and you're just
there doing what you do Yest, watching the
tube.

1t’s a measurc of how far LCD television
technology has come that it bears com-
parison with CRT sets, and not just the
early versions of the dominant technology.

The illustration on the TV-3000's box
pictures the unit with a football game on-
screen. indicating that sports fans are in-
deed an intended marker for the product.
Football, basketball, soccer, or any other
game that uses large-size balls looks fine.
Baseball is not as satistactory on the small
screen. The ball disappears even during
infield plays. We doubt sports fans will be
as confident second-guessing first-base
umpires from the evidence presented on
the set’s screen.

The UHF-VHF rod antenna pulled in
most stations adequately. There is an exter-
nal antenna jack and an optional adaptor
(AS-358) to enhance reception for viewers
in weak-reception areas, and a mini-plug

connector-equipped car antenna will make
for better reception on the road. The in-
struction manual warns in boldface ** You
should never. however, attempt 10 watch
television while operating a motor vehi-
cle.” and certainly never while you're
talking on the cellular phone at the same
time.

The four-way power-supply system in-
cludes. beside the car adaptor and bat-
teries, an AC adaptor and rechargeable
battery packs. With the unit drawing 5.5
waltls, running on batteries cells is a sure
short cut to bankruptcy.

Another way to save power is (0 opcrate
with the LCD panel raised. That automat-
ically shuts off the high-luminance fluo-
rescent-material backlight, and allows the
screen o be illuminated by reflected am-
bient light. The backlight is good for over
1500 hours before it has to be replaced.

LCD sets have definitely moved beyond
the novelty stage. But what we’ve got now
1s a transistor radio with a video compo-
nent. It will probably be no one’s choice
for a first set. The technology’s payoft will
come down the road, perhaps in telecom-
munications. Electronics firms don't ex-
pect to recoup development costs by
satisfying upscale consumers who are un-
able to spend ten minutes out of doors
without watching television.

HANDS-ON ELECTRONICS

TELESCREEN _
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Silent Partner

TELESCREEN Il CALL SCREENING
DEVICE (87520). Distributed by: Ex-
ecutive Communications Systems,
2622 Quaker Ridge Pl., Ontario, CA
91761. Price: $225.

Now that electronic communication is
universal and instantaneous, the problem
is no longer connecting. but disconnect-
ing. That is our impression, anyway. when
we survey the myriad of telephone ac-
cessories and add-ons designed to insulate
the called party from unwanted callers.
Answering machines, to take the most
common example, nearly always are ad-
vertised as including “call screening” ca-
pability. Or, to take an uncommon
example, there's the Telescreen Il Call
Screening Device.

That device might be an “intelligence
community ’spin-oft, a budget-minded
adaptation of some platinum-priced spy
tool. What the Telescreen 11 is designed to
accomplish is putting telephone access to
its user on a “‘need to know” basis. Inci-
dental to that function, it also serves as an
electronic telephone index. capable of
storing 40 ten-digit numbers.

Beyond its function, the ““microcom-
puter telephone filter device with incom-
ing call display’(that’s the full moniker
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that appears on the device) would make a
great prop in a sci-fi movie. lts potential,
however, is a great deal more practical.

Encoding numbers is done on the unit’s
numerical keypad, with three additional
buttons (used in conjunction with the
pound sign) used in entering the numerical
data. Each telephone number is assigned a
memo number (telephone numbers one
through 40). So apart from screening func-
tions, the user can call up a memorized
telephone number by using the single- or
double-digit memo number.

In use, the unit allows the telephone to
which it is connected to accept only calls
from numbers entered into the Telescreen
II's memory. Callers, in addition to the
user’s number, must dial an additional four
digits to ring through.

The Telescreen Il is programmed (o ac-
cept the final four digits of any of the
numbers in its memory as an access code
But that’s merely a convention, as the call
can come from any phone, as long as the
caller knows to punch in the four-digit
code, presumably from his or her tele-
phone number.

On the Telescreen end of the call. the
unit delays the phone’s ring, and then dis-
plays the encoded telephor.e number as the
instrument rings. Among other presumed

advantages, that allows the Telescreen-
shielded user to answer the call knowing
who's on the other end

Calling a Telescreen-equipped phone
involves dialing the number, hearing (wo
rings and then quickly dialing the four-
digit access code. In GIZMO's brief use of
the device, there were several possible out-
comes to that sequence. When we at-
tempted to call using an outmoded rotary
instrument, ring-through was hit and miss.
Sometimes we made it and sometiines not.
“Line drop™ is the communications indus-
try nomenclature for the most frequent re-
sult using the rotary phone. With more
modern equipment, contact was un-
failingly made.

However, when we turned on the an-
swering half of our phone/answering ma-
chine unit, callers did not receive the
outgoing message and were instead dis-
connected. The circuitry in those units ap-
parently defeats the Telescreen II’s
programming. A telephone-answering de-
vice of the non-combo variety supposedly
can be used in tandem with the unit.

Clearly, the Telescreen Il i1s not a tele-
phone add-on designed to sweep the mass
market (though we wouldn’t be surprised
if it eventually shows up on one of the
cable-TV shopping channels). Instead, it

is a rather specific electronic tool for a
variety of individual situations. At first,
beyond escaping telephone solicitors or
maybe bill collectors. the unit might not
appear to have many applications.

But consumer imagination being what it
is. uses probably abound, legitimate and
otherwise. As a way of controlling incom-
ing calls during a specific time period (say
during two hours a day a firm devotes to
sales reports), the Telescreen could prove
useful. As an organizer of incoming calls
(with a common code shared by various
persons), the unit’s LCD display could be
used to organize or classify incoming calls
tor the Telescreen user.

If there's anything more irritating than
an electronic product that doesn’t work,
it's one that seems to work randomly. That
callers using rotary-dial phones might not
be able to get through to a Telescreen-
equipped number seems a limitation to its
use. The user of the screening device
might select who can call, but wouldn’t
seem to have much control over what kind
of telephone is used by the caller. Security
and privacy buffs, however, might find that
device to be exactly what they’ve always
wanted. We still think it will eventually
turn up on the movie screen as a prop or on
the TV screen as a sale item.

CIRCLE 54 ON
REE INFORMATION CARD

Three-D
Showdown

NINTENDO ENTERTAINMENT SYS-
TEM. Manufactured by: Nintendo of
America, Inc., P.O. Box 957, Red-
mond, WA 98052. Price: $99.95.
RAD RACER GAME PAK. Manutfac-
tured by: Nintendo. Price: $39.95.
SEGA SUPER SYSTEM. Manufac-
tured by: Sega Division of Tonka
Corp., 6000 Clearwater Dr., Min-
netonka, MN 55343. Price: $149.
MISSILE DEFENSE 3-D. Manufac-
tured by: Sega. Price: $39.95.

Video games. business reporters and the
industry keep telling us. are back. After a
spectacular rise and an equally breathtak-
ing fall, the video-game industry has
picked itself up and tended to its wounds,
and the result is that once again the sales
curve is heading upward instead of over the
cliff.

Video games hit a peak in 1982-1983,
racking up total sales, according to figures
supplied by Nintendo of America. Inc.. of
three billion dollars. By 1985-1986. dol-
lar-sales figures plummeted to $100 mil-
lion. For 1988, the company. which claims
70 percent of the current market, projects
industry-wide sales of $1.9 billion.

Frankly, we missed the video-game ma-
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nia the first time around. Sure, we were
aware of it, but having spent our teen years
fascinated by pinball machines, we
weren’t part of the age group that made
video games, in both arcades and at home,
their generation’s own. This time around,
what has caught our attention is the tan-
talizing phrase ©"3-D.”

Having also grown up in the era of 3-D
movies, the idea that video games today
have moved that special effect into the
home intrigued us. So we set out to test
two of the mostly widely publicized 3-D-
capable systems. At this point, GIZMO
should offer a few disclaimers, given that
there are entire magazines devoted to vid-
eo gaming and that among cartridge par-
lisans, emotions and loyalties are only
slightly less extreme than among suppor-
ters of major-league sports teams.

Ours was not a comprehensive test in
that we didn’t play the games non-stop for
hours. or in any particularly competitive
situations. Instead, we were interested in
finding out just how three-dimensional the
3-D video-game experience is.

Very and not much are our respective
Judgments of the Sega and Nintendo 3-D
games, Missile Defense 3-D and Rad
Racer. The Sega game has the edge if only
by virtue of greater emphasis on three-
dimensionalty as a selling point.

In setting up the game systems, we were
pleased by one change in the home-video-
game technology. Both systems feature
automatic RF switches for linking control
decks to a TV. Previously, the players had
to manually make the shift between TV
and game. Now it's done automatically. A
small refinement, but it beats turning on
the television only to be confronted by the
roar of video static, then jumping up to
reset the RF switch for television viewing.

Both systems also feature point-and-
shoot game guns, Nintendo's Zapper and
the Sega Light Phaser. Those add-on ac-
cessories allow player interaction with the
TV screen and all the aggression satisfac-
tion inherent in a weapons approach to
game playing. But only the Sega Missile
Defense 3-D cartridge makes us of that
accessory in 3-D play. Nintendo Rad
Racer, with its road race motif, uses the
system’s game control pad.

What Sega also has are LCD 3-D glass-
es, described as ‘‘sleek, black wrap-
around frames [with] liquid crystal shut-
ters...synchronized in precision timing
with the image generated by the 3-D game
cartridge.” Those appear to be the same
sort of rig with which Toshiba outfits its 3-
D video camcorder, shown at last Janu-
ary’s Consumer Electronics Show.

Actually, the 3-D specs are kind of sleek
and not at all uncomfortable to wear, even
for extended periods. They 're connected to
the Sega game console with a wired adapt-
er that fits into the unit’s game-card slot.

With glasses in place and our finger
wrapped around the trigger of the Light
Phaser. we found the three-dimensionality
of Missile Defense quite satisfactory. We
even found ourselves, once deep into the
game, ducking and dodging the missiles
heading our way.

Looked at without adaptive eyewear, the
screen image projected by Missile De-
fense appears 1o pulsate and shudder.
Using the same optical principal as the one
behind one of the 19th Century’s favorite
home-entertainment devices, the stereop-
ticon, the Sega glasses *‘shutters” merge
the layered, pulsating image for the view-
er. The result is 3-D that’s as convincing as
any experienced by Vincent Price fans in
movie houses throughout the world 25 or
SO years ago.

Nintendo’s version of 3-D suffers in
comparison. It uses the traditional low-
cost red/blue viewer specs. The instruction
booklet for Rad Racer includes a warning
that theater of yore never gave their au-
diences. Nintendo cautions on use of the
3-D peepers, ‘“please limit continuous
play to approximately 15 minutes” and
*“during 3-D play, if you fee!l your eyes are
becoming tired, discontinue play...”
Which kind of takes the pleasure out of
fond childhood memories of 3-D double
features.

In two dimensions, Rad Racer is a
heart-pounding. instant-reflex collection
of twists and turns over eight different ter-
rains. But its 3-D effects are weak. We've
seen 3-D postcards of cut flowers with
more animation.

Instead of the image extending toward
the player, Nintendo'’s system gives the
background of the screen image a certain
dimensionality. 1t’s logical in that the play-
er is driving towards the screen’s horizon
line, behind the whee! of the Rad Racer.
So attention should be focused on the dis-
tance as represented on the screen. As log-
ic, it's fine, but as illusion it falls fatally
short.

Nintendo deserves recognition for not
going the expensive accessory equipment
route. Sold separately. Sega’s super-duper
LCD 3-D specs go for as much as $59.95.
The device is delicate enough that instruc-
tions include *“care and cautionary™ direc-
tions. Avoid pokes, scrapes, and scratches
on the inside of the glasses as well as
contact with direct sunlight, high tem-
peratures, or water. Which are also some
of the ordinary hazards of childhood play.

Better the kid-vid player should get a
free set of cardboard glasses with each 3-D
Nintendo game. Still, in our brief exam-
ination. Sega is king of the 3-D hill. A
decision backed up by a very select group
of testers.

A young woman we know is a very
active babysitter. She tells us that among
her charges, Sega appears to be the over-

whelming favorite of video-game players.
In a group of IS tots she and co-workers
regularly supervise. there are four video-
game owners, only one of whom has a
Nintendo system. The kids themselves,
between 6 and 9 years old, over-
whelmingly prefer the Sega mix of lights,
action, and image.

Not scientific, of course, but the sam-
pling points up a possible difference be-
tween video-game fans past and present.
The first time around, teens and pre-teens
were the fans. But today’s video-game en-
thusiast, unless we misjudge, is likely to
be younger still. Partly a reflection of the
move from arcade to home playing, but
also a basic part of kid culture.

Those 3-D horror films of the 1950s
started out with a high-school age au-
dience, but by the end of the cycle were
depending on a younger crop of movie-
goers. The playthings may be electronic,
but toys still get handed down to younger
brothers and sisters.

Bettor Living
(Continued from page 2)

fact that the beeper device confirmed 15
minutes later).

The system goes down from time to
time, as systems do. In that situation,
there’s little recourse except to get out the
roll of quarters and head for the nearest pay
phone.

It’s important to keep The Sports Page
charged up. We didn’t tend to that chore,
and eventually the unit stopped function-
ing. At which point, accordingto a Beeper
Plus representative, the pager was due for
another 12-hour charge-up in its stand.

The day will come when every book-
maker and serious punter within range of
the service will have The Sports Page. Cur-
rently Beeper Plus will only say that some-
where between 4,000 and 10,000 units
have been sold. In years past, a service like
this would have raised eyebrows in a
number of circles, including law-enforce-
ment agencies.

But with many states in the lottery busi-
ness, legal gambling enclaves on both
coasts, and sports fanaticism a widespread
and thoroughly documented phe-
nomenon, The Sports Page is just another
accessory for better (and bettor) living
through electronics. From our exposure 1o
the device, we'd say the odds for its excep-
tance by the public, and hence its success,
are fairly good.

*GIZMO is published by Gernsback Publica-
tions, Inc. 500-B Bi-County Blvd., Farm-
ingdale, NY 11735, Contributors to this issue
of GIZMO are: George Arthur, senior writer;
Ross Skoggard; and John Swenson.
Copyright 1988 by Gernsback Publications,
Inc. All rights reserved. Printed in the U.S.A.
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Panasonic Electronic Typewriter

Thinking about upgrading your home or school typewriter with an eye on
eventually going the PC route? A model that could help you do both is the RK-T37
Electronic Typewriter from Panasonic (One Panasonic Way, Secaucus, NJ
07094). With the addition of a computer interface adaptor (available from Pan-
asonic), the RK-T37 can function as a printer for most personal computers. On its
own, the typewriter features a 63,000-word correction function, Accu-Speli Plus,
which can even “be directed to suggest a list of correctly-spelled alternate words.
There’s also an 8,000-character text memory. including word-wrap and word-
search functions, and optional RAM-memory cards that are interchangeable and
useful for storing additional information. An auto-column function makes it easy
to set up lists and charts, while the RK-T37 correction system, “*Quick-Erase,”
offers single-touch erasure of entire words. Price: $479.95.
CIRCLE 56 ON FREE INFORMATION CARD

Braun Battery Alarm Clock

Wasn’t it Henry Ford who supposedly said his cars were available in “any color
the buyer wanted, as long as it’s black?"* That marketing philosophy appears to
have been reversed by Braun, Inc. (66 Broadway, Rt. |, Lynnfield, MA 01940). In
its entire line of travel timepieces, there’s only one Battery Alarm Clock (AB 1)
offered in black, or white. A compact 2.5-inches square, the AB | features
luminous hands and a square, easy-to-read face. The quartz mechanism, **very
quiet for uninterrupted sleep,” draws power from a single “AA’ battery. Maybe
best of all, in black or white the AB 1 is available at a price just about anyone going
on a trip could afford. Price: $10.
CIRCLE 57 ON FREE INFORMATION CARD

Ricoh Bi-Focal Auto-Focus Camera

The electronization of picture taking continues. The Ricoh Corp. Camera
Division (5 Dedrick Pl., W. Caldwell, NJ 07006) is calling its new TF-500 Bi-
Focal Auto-Focus Camera *“the smallest and lighest bi-focal 35mm camera
currently available.” The compact camera features a 23-step auto-focusing system
and one-frame-per-second film transport. Its shutter-speed range, one full second
to Ys00 a second, is said to exceed the capacity of comparable cameras. A DX
coding system “‘automatically provides the correct inputs” for the TF-500's
metering and monitoring functions. Other features include a **highly readable”
information display, an automatically activated built-in flash, and a total weight of
11.3 oz. An optional 105mm *‘tele-attachment™ extends the versatility of the
camera. Price: $300.
CIRCLE 58 ON FREE INFORMATION CARD

Message Stopper

Here’s a simple device that does double duty. Called the Message Stopper and
available from Synchronics Catalog (Hanover, PA 17333-0042), 1t plugs into a
phone jack and is equipped with jacks for the telephone and answering machine.
In place, it turns off the answering machine when the phone’s receiver is picked up
and also assures that nobody on an extension line can listen in on a conversation.
Price: $14.95.
CIRCLE 59 ON FREE INFORMATION CARD

Wordfinder Dictionary/Thesaurus

Whatever one thinks of his opinions, most everyone knows that commentator
William F. Buckley’s loquaciousness is fueled by a gargantuan vocabulary. Which
makes his enthusiasm for the Wordfinder Dictionary/Thesaurus all that more
intriguing. The handheld unit features a 100,000-word spelling lexicon. with a
220,000-synonym thesaurus that columnist Buckley dubs "‘a bloody miracle.”
Based on programs developed for the IBM PC and the Macintosh computers, the
Wordfinder is manufactured by Selectronics, Inc. (701 Decatur Ave. N., Suite
204, Minneapolis, MN 5542[7), and features an alphabetic keyboard used with
“spell” and *“synonym’ keys to bring up the desired word on a 20-character LCD
screen. Spelling is verified or alternative spellings of phonetically similar words
are offered. The synonym key brings up alternative words of that mean the same as
the one entered by the user. Price: $99.50.
CIRCLE 60 ON FREE INFORMATION CARD
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in-Flight Headphone System

Crildren’s Humidifier

Mini Video Camera

Audio Cassette Organizer

HANDS-ON ELECTRONICS

Jetset Stereo Headphone System
We've always thought that some air travelers probably forego in-flight enter-
tainment because of the notorious discomfort of standard-issue airline headsets.
The same idea apparently occurred to someone at Executive Travelware (P.O. Box
59387. Chicago. IL 60659). lts Jerset Stereo Headphone System includes light-
weight stereo headphones of the home-audio variety with an adaptor that allows
them to be plugged into a standard airliner-seat audio jack. Since airline system
sound is merely piped in (and not amplified electrical signals), the patented
“Airdapter module™ pickup features a pair of sensitive condenser microphones
and acoustic “'correction baftles.” With power trom two “AAA" batteries, the
Jetset system microphones ““convert the piped sounds to stereo electronic sig-
nals,” that are. in turn. amplified by a “high-quality hi-fi stereo amplifier” and
then “‘reconverted to sound by the stereo headphones. ™ Now if Executive Travel
ware could only do something about the music and movies selected for in-flight
use. flyers could enjoy first-class entertainment in the air. The Jetset can be
purchased direct at an “introductory” discount. Price: $19.95 (plus $3 shipping).
CIRCLE 61 ON FREE INFORMATION CARD

Soundesign Child-Friendly Ultrasonic Humidifier
Here's a practical addition to the growing category of electronics designed for
kids—the 1866 Ultrasonic Humidifier from Soundesign Corp. (Harborside Finan-
cial Center, 400 Plaza Two, Jersey City, NJ 07311). The unit features a dome-
shaped water tank that’s also a swimming pond for a family of white-plastic ducks.
There’s a built-in night light and a “melody button™ that activates a “soothing
lullaby™ for up to an hour. In its humidifier functions, the 1866 uses a 360 degree
rotating nozzle, mist-fntensity control, a medication/deodorizer chamber, a 12-
setting humidity-leve! control, and an automatic switch that turns the unit off when
the water tank emipties. One-and-one-half gallons of water can last 36 hours ata 70
percent humidity level or, at its highest setting, the entire amount can be vaporized
in as little as 15 hours. Price: $79.95.
CIRCLE 62 ON FREE INFORMATION CARD

Canon Mini TV Camera
I’s finally dawned on someone that all those miniature TVs out there are going
to require midget cameras in order to capture the tiny images received by the
personal-size sets. Just kidding, but there is a new Mini TV Camera trio from
Canon U.S.A., Inc. (One Canon Plaza, Lake Success, NY 11042). The Ci-20,
Ci-20M, and Ci-20R are, respectively, color, black-and-white, and infrared video
cameras that weigh a mere 13.8 oz. and measure a space-saving 2'%o inches by
2% inches by 3%s inches. The company proudly claims the series *brings video
monitoring to a new level of performance for home, commercial, and institutional
security systems. " The Ci-20R infrared unit can record images in total darkness
and provides 500 lines of horizontal resolution. The color Ci-20 delivers 320 lines
of horizontal resolution and has a low-light capacity of 20 Lux, while the
monochrome Ci-20M features 500 lines of horizontal resolution and a low-light
capacity of five Lux. Price (Ci-20, Ci-20R, Ci-20M): $1995, $1595, $1465.
CIRCLE 63 ON FREE INFORMATION CARD

Coastar Audio-Cassette Organizer

Still hauling your audio tapes around in cardboard boxes and shopping bags? If
s0, Coast Manufacturing Co. (118 Pearl St., Mt. Vernon, NY 10050) would like
you to know about its Coastar Classic Flap-Front Audio Cassette Organizer
(CA-12, CA-24). Besides being flap-fronted. the carry case uses “‘Stay-Loc™
cushion, *‘a unique and patented feature that cradles audio cassettes in a secure
and protected environment,” and its exterior is doubled-coated with **Du-
raHyde.” Flaps are secured by zipper and Velcro. One tote bag, three trade-
marked features, for either a dozen or two-dozen audio cassettes. Price: $29.95,

$39.95.
CIRCLE 64 ON FREE INFORMATION CARD
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Radio Shack Bridge Companion

We don't know much about the venerable card favorite, contract bridge, but
we're not surprised to discover that it takes a microcomputer to play it elec-
tronically. The Bridge Companion (60-2202) from Radio Shack (500 One Tandy
Center, Fort Worth, TX 76102) displays the player’s hand and the dummy’s, and
can recall ““tricks made, contract of current game, and scores anytime." [t also
doesn’t eat sandwiches or require a fresh deck of cards for each session, which is
money-saving in the long run. Price: $59.95

CIRCLE 65 ON FREE INFORMATION CARD

Panasonic Multi-Band Radio

Novice multi-band receiver users in years past were often frustrated in trying to
tune their unit to a clear signal, but with advances in technology, the current
generation of units makes tuning as easy as flipping through the dials on a
television set. The new RF-B40 Multi-Band Radio trom Panasonic Co. (One
Panasonic Way, Secaucus, NJ 07094) combines a “*microcomputer-controlled
PLL quariz synthesized receiver with a double-superhetereodyne system™ for
“outstanding sensitivity, stability, and selection. ™ For further tuning ease. the RF-
B40 features a five-way tuning system. including 27-station preset, direct-access
frequency selection. and auto-scan. The unit operates on four “AA™ batteries.
Price: $199.95.
CIRCLE 66 ON FREE INFORMATION CARD

Casio Pacer Watch

Walking seems 10 be coming into its own as a serious form of physical fitness.
On the accessorics front, Casio. Inc. (570 Mt. Pleasant Ave., P.O. Box 7000,
Dover, NJ 07801) has introduced a Pacer Watch (J52W) that measures the distance
walked by length of stride and strides per minute. Other functions include
calendar, alarm. countdown timer, and the usual wristwatch data. For those of us
with gills, it’s also water resistant to a depth of 50 meters. Price: $34.95.
CIRCLE 67 ON FREE INFORMATION CARD

America’s Achievements in Space Video Cassettes

With the explosion in VCR ownership of the past decade, mass merchandisers
have been hard pressed to keep up with software demand. Which has lead to some
interesting, if unexpected video releases, like the ten-cassette America’s Achieve-
ments in Spuce series offered by The Euston Press (47 Richards Ave., P.O. Box
5705. Norwalk, CT 06857) via direct mail. The programs make use of National
Aeronautics and Space Administration film footage of space probes dating back to
1961. Each 90-minute cassette is introduced by former U.S. astronaut James
Lovell, and features a *‘mission summary™ with information on the mission’s
objective, spacecraft. and astronauts. The entire series is sold book-club style.
Price: $29.95 (per cassette).
CIRCLE 68 ON FREE INFORMATION CARD

Precor Semi-Recumbent Stationary Cycle

One of the more innovative developments in bicyle design in recent years is the
so-called recumbent bike. Among other advantages. its partisans say the config-
uration distributes weight more evenly across the back. The fitness equipment firm
Precor, Inc. (20001 N. Creek Pkwy.. P.O. Box 3004, Bothell, WA 98401-30004)
has adapted its advantages in its 815E Semi-Recumbent Stationary Cycle. An LCD
display-module updates time. distance, and pedal-RPM information every five
seconds, and a patented ergometer computes the calories burned in an exercise
session. An anatomically designed foam set increases air circulation and Precor
invites users 1o “‘read a book throughout your workout if you wish. * The company
also explains that since *‘legs are closer to the same level as your heart, your
workout blood pressure is lower than when pedaling on a standard upright cycle.”
Price: $429.
CIRCLE 69 ON FREE INFORMATION CARD

Pacer Watch

Semi-Recumbent Exercise Cycle
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Compact 35mm Cameras

J I

Party Partner Speakers

Konica Compact 35mm Camera
In years past. 35mm cameras were aimed at the professional or highly com-
mitted amateur photographers. But the market has changed. as indicated by a new
line of 35mm Compact Cameras from Konica U.S.A., Inc. (440 Sylvan Ave.,
Englewood Cliffs, NJ 07632). Packaged for mass merchandise display, those
cameras are ““focus free” and feature built-in flash and easy film loading, pius
individual models come in *'designer colors” and have names like *Tomato,”
*Jump.”*and **Pop 10." Fun cameras in a 35mm format, a free roll of Konica color
film is included with each unit. Price: $78.95.
CIRCLE 70 ON FREE INFORMATION CARD

AR Party Partner Speaker
Party animals, party favors, party politics. now from Teledyne Acoustic Re-
search (330 Turnpike St., Canton. MA 02021) there's a Party Parimer Speaker.
Described as the “larger sibling™ of AR’s popular “*‘Rock Partner™ model, the
stage monitor-style speaker offers 100 watts of power, while *“floor placement
boosts the already deep bass to reproduce great party music.” The bookshelf/
floor-standing acoustic suspension two-way loudspeaker measures 25% inches by
14 inches by 15% inches and weighs 30 Ibs. The cabinet is finished in black-vinyl
veneer. Price: $225.
CIRCLE 71 ON FREE INFORMATION CARD

Sharp Powerhead Canister Vacuum Cleaner
If there’s such a thing as the cutting edge of home vacuum-cleaner technology,
the new Powerhead Canister Vacuum Cleaner (EC-8530) is undoubtedly on it.
From Sharp Electronics (Sharp Plaza, Mahwah. NJ 07430), the futuristic unit
features a 1,000-watt motor, triple micron filter system, automatic power control,
electronic dust indicator. and a “ V™" -shaped agitator brush. The electronics of the
cleaner “‘regulate suction power™ and “automatically sense when the EC-8530
dust bag is full.” alerting users to replace it with a new one. So when's the remote
control model being introduced? Price: $339.95.
CIRCLE 72 ON FREE INFORMATION CARD

Three-Phase Pulsating lonizer

According to its distributor. the Three-Phase Pulsating lonizer uses the same
technology as the computer industry in creating dust-free conditions in computer-
assembly rooms. The 1.5-lb. unit can clean the air of smoke, dust, and pollen in
any area up to 250 square feet. Hammacher Schlemmer (147 E. 57th St., New
York, NY 10022) says the unit’s “*high™ setting uses a steady, continuous stream
of negative ions, forcing pollutants to quickly settle out of the air to ensure
maximum cleaning of highly polluted areas. Power is supplied via a standard

household outlet. Price: $134.50.
CIRCLE 73 ON FREE INFORMATION CARD

Memorex Universal Remote Control

With the number of all-in-one remote controllers now on the market, we're
surprised there isn’t a magazine devoted to them (yet). Memtek Products (P.O. Box
58118. Santa Clara, CA 95052-8118) has joined the marketing fray with its CP-8
Universal Remote Controller, a unit that can direct operation for up to eight
separate audio and video components. Once the 24-key unit has learned the
commands of the single-component controllers it’s designed to replace, the user
can input a sequence of commands to “achieve a desired combination of equip-
ment operating conditions.” Five timers make it possible to **activate any com-
mand sequences for daily or weekly automatic function™ at any selected time for
up to two weeks. Its “‘non-volatile memory ™ allows the user to change the CP-8's
four “AA™ alkaline batteries without losing the unit’s programming. Memorex
says, *‘the unit can’t be used to replace infrared remote controls using frequency-
variation commands and it’s not compatible with ultrasonic remote systems.”
Finally, there are some functions available on individual control units that can 't be
taught to the CP-8, including * memory scanning features, favorite channel selec-

tion, and alternative channel selection.” Price: $119.99.
CIRCLE 74 ON FREE INFORMATION CARD

7))
Q

z

@]

o

.

O

w

-

frv}

z

o

8 )
E Universal Remote Control
I

56 Page 10/GIZMO




Goldstar Mini-Microwave Oven

People are eating light and watching personal-size TVs, so why not offer a
down-sized microwave oven for heating those light meals while watching a tiny
tube? Goldstar Elecironics International, Inc. (1050 Wall St. W., Lyndhurst, NJ
07071) says its Liitle Cooker Mini-Microwave Oven (ER-3010) is *‘perfect for
small kitchens, dens, and dorm rooms.”” Features inciude a 15-minute timer with
automatic shut-off, single-step power control, and a “stirrer-fan cooking system.”
The unit offers *400 watts of cooking power.” Price: $99.95.
CIRCLE 75 ON FREE INFORMATION CARD

Onkyo Audio/Video Receiver

The Onkyo Corp. (200 Williams Dr., Ramsey, NJ 07446) has come up with a
particularly consumer-friendly feature for its full-featured A/V Surround Sound
Receiver (TX-SV7). The manufacturer says that the receiver makes it possible o
*‘obtain state-of-the-art audio and video quality without replacing existing video
equipment.” Onkyo says the TX-SV7 includes built-in Dolby Surround sound
capacity and a four-speaker system through which TV, cable box, or VCR audio
output can be routed, “allowing stereo TV or VCR reception.” The unit is sold
with Onkyo's deluxe universal programmable remote control, the RC-AVIM.
Price: $1050.
CIRCLE 76 ON FREE INFORMATION CARD

Code-A-Phone Home/Office Answering Machine

Something like 100-million Americans work mostly at home today. That figure
comes from the Code-A-Phone Corp. (16261 S E. 130th, Clackamas, OR 97015),
which describes itself as “striving to answer the telephones” of those professional
homebodies. The instrument designed to do that is a Home/Office Answering
Machine (5530) with business-model features like digital call- and message-
counters, an answer-only function, 60-minute recording capacity, and a battery of
15 beeperless remote commands. A function called “‘announcement break-
through™ allows the unit to skip over the outgoing message. There's a toll-saver.
remote message backspace, and ‘‘a high-tech metallic bronze finish with con-
trasting gold and red accent stripes.” Price: $149.95.
CIRCLE 77 ON FREE INFORMATION CARD

Sony 3-inch CD Adaptor

Although new CD players from Sony Corp. of America (9 W. 57th St., New
York, NY 10019) are designed to play the new CD “‘single™ 3-inch format, the
audio equipment manufacturer has no intention of leaving buyers of previous CD
players in the lurch. The company has developed aCD ““Single" adapror, a simple
clip-on device **manufactured to the same precision as CDs themselves.” Price:

$2.99.
CIRCLE 78 ON FREE INFORMATION CARD

Pioneer CD Player

Been searching for a home-CD unit with true 18-bit D/A converters? Look no
further as Pioneer Electronics (USA), Inc. (2265 E. 220th St., P.O. Box 1720,
Long Beach, CA 90801-1720) is claiming its new CD Player (PD-91) as the first in
the world with that feature. Those 18 bits, along with an “eight-times oversam-
pling digital filter”” produce **waveform resolution accuracy 16 times greater than
other 16-bit players on the market.” We imagine the player sounds pretty good,
too. Pioneer’s “Accu-Focus System™ is part of the PD-91’s arsenal, “‘resolving
tiny phase differences among the four signals output from the photo detector.”
Access time for any music selection on a disk is cut t0 a razor-sharp 0.5 second,
and beyond that, the PD-9! features the usual range of compact-disc features: 24-
selection random access, three search modes, digital fader, auto program edit and
“music-window™ random play. Price: $1300.
CIRCLE 79 ON FREE INFORMATION CARD

Sima Camlight 2 Video Light

The current generation of camcorders may have remarkable individual low-light
capabilities, but Sima Products Corp. (4001 W. Devon Ave., Chicago, IL 60646)
still thinks home-video enthusiasts will be interested in its Camligh: 2, a 100-watt
quartz-halogen light that the company calls *‘the smallest. lightest weight video
lightinits class.” The Camlight 2, sold with a power pack, weighs seven 0z. and is
a mere 3.5-inches long. The light can be mounted on a camcorder or set on a
surface for use as a side or back light. Price: $159.95.
CIRCLE 80 ON FREE INFORMATION CARD
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Reader Request:
PULSE CODE MODULATION

You asked for it and here it is: everything
you wanted to know about pulse-code modulation!

By Rodney A. Kreuter

representing information than there are op-amps. In addi-

tion to the traditional methods of modulation, such as AM,
FM, and on-off keying, the revolution in digital electronics
has brought about many different ways of representing infor-
mation using simple pulse techniques. Some of these have
been around longer than you might think, but the popularity
of digital electronics has made it easier to use them than in the
past, and it seems that many different systems are taking
advantage of different pulse-code techniques. Take compact
discs for example. Traditional records used a form of AM.
The louder the music the broader the groove. Today a 16-bit
code (plus some bits for error checking) are used to represent
the amplitude of a sound.

Now we will explore the topic in greater depth. You will

I N ELECTRONICS TODAY THERE SEEM TO BE MORE WAYS OF

find Fig. | helpful in understanding the distinctions in the
main methods of pulse modulation. Refer to it as you read
each topic.

Pulse-Width Modulation

On-off keying has probably been around the longest of the
traditional techniques, and I'll bet many of you never stopped
to think that it is simply a Pulse-Width Modulation (PWM)
technique. One modulation system that uses it is a lot better
known as Morse code. In Morse code “elements” (dits and
dahs, dots and dashes, shorts and longs) are represented by
pulses of two different widths. Letters and numbers are
composed of groups of elements.

Another systemn that has used PWM for a long time is the
radio-controlled model. In that system, the position of a
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Fig. 1—Here an analog signal is digitized by the four methods described. The signal is
‘divided into 12 time slots sometimes called “‘frames” or “celis.” Each cell is further
divided into 50 periods of time which | will call “units.” The average value is the

average voltage of the analog signal during a particular cell.



servo is represented by the width of a pulse. Many people
think of that as ‘““digital” radio control, but in truth it's more
analog than it is digital. Here's why: The transmitter sends
out a pulse which is proportional to the position of a control
stick or lever. If the stick is all the way down, for example, the
transmitter will send out a | millisecond pulse. If it is all the
way up it sends out a 2 millisecond pulse. For any position
between the two extremes the transmitter will send out a pulse
proportional to the position of the stick. Hence the term
*“proportional” control. Notice, however, that the number of
discreet positions and the number of pulse widths are not
limited to any number of positions. In a true digital system
only 32 positions, for example, would be allowed. Because
the number of positions are not limited, I've always consid-
ered this system more analog than digital.

In digital electronics today pulse-width modulation is
probably interpreted more strictly than in the examples
above. Basically, every pulse begins at a very definite time
interval. Information is represented by varying the width of
the pulse. Some people refer to this as **duty-cycle modula-
tion” since the frequency of the pulses are constant but the
ratio of ““on”’ to “off”" is varied by the signal.

Taking a look at Fig.l and use table | as a reference for
conversion. Notice that in PWM each pulse begins at the start
of a cell. The amount of time (units) that the signal stays high
is proportional to the average voltage of the modulating signal
during that cell.

TABLE 1—PULSE-WIDTH CONVERSION

Pulse Width
(in units)

Average Voltage

50
45
40
35
30
25
20
15
10

5
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Uses for PWM

By now, you're probably wondering why anyone would
want to use PWM. Three examples come to mind: First the
Class-D audio amplifier. In class D’ audio amplifiers, the
output transistors are switched on and off using a pulse-width
modulation technique. That keeps the power dissipation of
the transistors low and results in a high-power amplifier than
runs fairly cool. Since the speaker cannot respond to the fast
rise and fall times of the signal, it ““smooths’ out the pulses
and can reproduce the audio with amazing accuracy.

Second, there are motor-speed controls. A motor’s speed is
proportional to the average voltage applied to it, but it’s
torque is proportional to the peak voltage. By applying pulses
of voltage to it, the speed can be varied while keeping the
torque high.

Last, switching power supplies make use of pulse-width
modulation. Newer **switching’ power supplies regulate the
voltage delivered to a load by varying the width of their
output. An output filter capacitor acts much like the speaker
in the example above, and a much smaller, lighter. and cooler
power supply results.

Pulse-Amplitude Modulation

Pulse-Amplitude Modulation or PAM is a technique in
which information is represented by the amplitude of pulses,
although I don’t know whether to call it analog or digital. |
haven't seen it used for many years, but it does have one
interesting application. It can be used to multiplex (or mux)
many signals on to a single data path.

In PAM the analog signal is sampled at regular intervals.
Each time a sample is taken, a pulse is sent out with an
amplitude equal to the analog signal. At the other end, the
pulse is put through a low pass filter and the original analog
signal is recovered. The sample time interval can be divided
into as many intervals as required and many signals can be
sent down the same path. Of course, some method of sorting
the samples according to there *““time slots’ is necessary at
the other end.

To sum up, PAM simply samples the signal in the middle of
the cell and outputs the average value. Looking at Fig. 1, note
that another signal could be placed (muxed) in between the
samples and more than one signal could be sent via the same
transmission line. At the receiving end, the signal is sent
through a low pass filter and the signal is recovered.

Pulse-Position Modulation

Pulse-Position Modulation or PPM is almost the opposite
of PWM. Remember that in PWM the pulses occurred at
regular intervals. In PPM they don’t. Instead PPM sends out
pulses which all have the same width, but their position
represents the analog information. For example, imagine that
each pulse has a ““zero” position. That is the position that
they would be in if an analog voltage of zero volis would be
represented. Assume that any voltage greater than zero volts
moves the pulse forward in time and any voltage less than
zero (a negative voltage) moves it backward in time, with
respect to the zero position. In that manner, an analog voltage
is represented by a shift of position.

A common use of PPM is to control the time at which a
Triac ““fires” and thus the brightness of a light bulb. For
example, suppose that the zero position of the pulse is at 359
degrees into the 60 Hertz sinewave. When the Triac fires. it
will only conduct for 1 degree because the current wili fall to
zero at 360 degrees. The lamp will be very, very dim. Now
lets modulate the position of the firing pulse. As the analog
voltage increases imagine that the firing angle moves (or
modulates) toward zero degrees. As the firing pulse moves
further and further back along the sinewave, the lamp be-
comes brighter and brighter because the Triac conducts for a
longer period of time.

You’ll notice from Fig. 1, in PPM the pulses are all the
same width, but they do not begin at the beginning of a frame.
Instead they are “‘held off™ depending on the average value of
the signal. Use Table 2 to convert the voltage to approximate
position, and back again.

Pulse-Code Modulation
Yet another type of pulse modulation is Pulse-Code Modu-
lation or PCM. Years ago PCM was a general term for all
types of pulse modulation techniques. Today it usually means
one specific type. No wonder it’s confusing. PCM today
refers to a group of 1's and 0’s which are used to represent
information. The most common example is the Analog to
Digital converter or A/D.
A/D’s convert an analog voltage to a digital “word™ which
(Continued on page 96)
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ELECTROLUMINESCENT

GLOW
STRIPS

Phosphor displays are interesting and can
produce interesting effects. This lighted
display background may just be the

thing you need for your next project.

]
LIGHT
TRANSPARENT
PLASTIC SLEEVE T T
TRANSPARENT
INDIUM OXIDE D

N AT
PHOSPHOR ZONE /

REFLECTOR ZONE
ALUMINUM SHEET l i

CONDUCTING ZONE — | ittt \

HIGH VOLTAGE
AC SUPPLY

Fig. 1—The display is really a sandwich of substrates in a
plastic case. The phosphor is the part that glows, however. J

By Stan Czarnik

[JIN THE PRESENCE OF A SUITABLE ELECTRIC CURRENT,
certain chemical solids will radiate light. That is the principle
on which the light-emitting diode (LED) is based. The LED
has become a very popular electronic component. A much
less-familiar example of such an effect goes under the name
of electroluminescence.

Most LEDs are built around single crystal III-V com-
pounds, such as gallium arsenide, and require fairly high
levels of direct current and low levels of voltage. Most elec-
troluminescent devices involve microcrystalline powder
phosphors based on 1I-VI compounds, like zinc sulfide, and
require fairly low levels of current and high levels of voltage,
alternating or direct depending on construction.

Electroluminescent Design

Most LEDs produce a single, concentrated, point of il-
lumination. Most electroluminescent components are made
to produce a relatively soft, diffuse, surface of light. That
makes the electroluminescent panel especially appropriate
for display, decoration, and unusual lighting effects. With a
little imagination, you are sure to find many interesting
applications for them in your next project.

The typical electroluminescent plastic panel consists of
four internal layers. First, there is the electroluminescent
phosphor itself. That is usually purified zinc sulfide activated
with copper. The phosphor is embedded in a dielectric medi-

An electroluminescent panel made with zinc sulfide emits a
cool, gentle, green glow. It can be used as a background for
any display, provided you can give it the voltage it requires.

um and sandwiched between two flat, parallel electrodes.
One of those is made of transparent indium oxide. The other,
opaque electrode is usually thin aluminum foil. In many AC
panels, a reflective layer of barium titanate is placed between
the phosphor and the aluminum. That serves to reduce elec-
trical breakdown and direct most of the light created within
the panel through the transparent electrode. Finally, leads are
attached to the electrodes, and the entire cell is enclosed in a
clear plastic sleeve (see Fig. 1).

Note how similar that is to the structure of a simple
capacitor, i.e., a dielectric between two conductive plates. In
fact, when electroluminescent panels first became commer-
cially available around 1950, they were known as /uminous
capacitors and condensor lamps.

The Glow Strip

A small electroluminescent plastic glow strip, including a
high-voltage power inverter, is currently available from the
All-Electronics Corporation, 15004 Oxnard Street, Van
Nuys, California 91411. It’s easy to operate, attractive, inex-
pensive, and a lot of fun besides. One glow strip (catalog
number GS-400) will cost you $6.50 (two for $12.00) plus
$3.00 for shipping and handling. The minimum order is
$10.00.

When your glow strip arrives, examine it carefully, with a
magnifying lens perhaps, near the edge and near the two wire

Here's an electroluminescent glow strip and voltage inverter
from All-Electronics Corporation. Be careful with the inverter
when connected to the battery, as the output is high voltage.



This is the voltage inverter. Small pieces of metal tubing
have been placed over wire terminals to improve their
visibility. Be sure that all connections are insulated.

leads especially. You will find that the construction corre-
sponds to the description given above.

The Voltage Inverter

Now look at the small, shiny, black plastic box. That is the
voltage inverter, the purpose of which is to change 6 volts DC
to about 140 volts AC at 400 Hz. Turn the inverter upside-
down. You will see a total of three very short wire terminals
forming a right angle. Place the 90 degree corner of the angle
to your lower left. The terminal situated directly to the right is
the low-voltage positive DC input. The terminal up and to the
left is high-voltage AC output. The wire in the middle, at the
commer of the angle, is common. The positions of those
terminals are illustrated in Figure 2.

You can run the voltage inverter with an electronic power
supply or a battery. A cool, gentle, green glow from the glow
strip was obtained with a 6-volt Eveready Lighting Battery
(No. 510S). Smaller batteries witl work too, but not quite as
well. Experiment with the type of power source and voltage
until you get the effect you desire.

140VAC

ouTPUT ==t L

400Hz

140VAC

QUTPUT——— L L]

400Hz
f f

|

6vDC 6vDC
INPUT INPUT
NEGATIVE POSITIVE

Fig. 2—This diagram will allow you to identify the

terminals on the voitage inverter. Check the connection for
proper battery polarity. The inverter can be used in a number
of interesting projects, including high-voitage generators.

This unusual effect was obtained by placing a glow strip
under a large lump of rough glass. You will enjoy coming
up with interesting uses of your own for the glow strip.

INVERTER >

|GND TO DISPLAY

i+

Fig. 3—Wiring up the inverter and the strip will perhaps
make this the easiest project you've ever built. You need
not stick with using a six-volt battery, but don’t go lower.

There yet are other ways of energizing an electrolumines-
cent specimen. In one interesting experiment, G. Destriau,
working back in the 1930s, found that, instead of an alternat-
ing voltage, it was possible to produce light by rotating an
electroluminescent sample in a constant electric field. That
changes the direction of the electric field relative to the axes
of the phosphor crystals. The faster the rotation of the sample,
the brighter the electroluminescence that is produced by the
glow strip becomes.

Precautions

Electroluminescent devices seem to work best at or near
room temperature. And like all electronic components, they
should be kept away from heat to avoid possible damage. As
the ambient temperature rises, electroluminescent efficiency
begins to fall, as the increasing rate of atomic vibration within
the phosphor crystal takes up more and more of the input
energy.

Also, do not be deceived by the small size of the voltage
inverter. It can deliver a fairly strong shock, so please be
careful.

For further information on electroluminescence, see chap-
ters 8 and 17 of M. A. Mardens’ Lamps and Lighting (Lon-
don, Edward Arnold, 1983). (71
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Using

Comparators

to Detect

and Measure

Discover how to use op-amps

to monitor real-world conditions

OUTPUT 3 OUTPUT4  GNO INPUT 4+ INPUT 4—  INPUT 3+ INPUT 3~

14 13 12 11 10 ] 8

e % -

1 2 3 4 5 6 7

OUTPUT 2 OUTPUT 1 v+ INPUT 1- INPUT 1+ INPUT 2— INPUT 2+

Fig. 1—The LM339 contains four independent comparators and
can operate from single or dual-voltage power supplies.

By Jan Axelson

omparator circuit chips offer the experimenter some

of the easiest op-amp circuits with which to experi-

ment. Unlike other op-amps, whose outputs vary line-
arly with their inputs, the outputs of comparators switch
between just two voltage levels, depending on the relative
voltages at their inputs. You could compare a comparator
to a toggle switch. When the toggle, or lever, is raised slowly
(in a linear fashion) it will suddenly snap to the on position—
there’s no in-between! Likewise, as the toggle is lowered,
the inner switch mechanism flips to the off position. The
comparison stops here, because comparator circuits are much
more flexible than ordinary toggle switches.

The one-of-two-state characteristic makes comparators ideal
for voltage monitoring in test or alarm circuits. Any condi-
tion, such as temperature or light, that can be sensed as a
voltage can be monitored with a comparator. Besides using
comparators in simple voltage-detecting circuits, you can
use a pair of comparators to detect whether an input falls
within a range of voltages; or use a series of comparators to
control a bar-graph display, for a good-looking and more
precise indication of signal levels.

The circuits that follow are interesting and typical exam-
ples of comparators in action, and can be used to guide you
in choosing and using comparators to fit your own circuit-
crafting needs.

Whats Special About Comparators?

Although some op-amps are specifically designated com-
parators, in many cases a general-purpose op-amp can also
serve the same purpose. The dominant limitation is that op-
amps often include phase and frequency compensation for
better closed-loop stability. Since comparator circuits oper-
ate open-loop (without negative feedback), they don’t need
this compensation and respond faster without it.

Most of the examples in this article use the low-cost and
readily available LM339, which contains four independent
comparators on one chip. Figure 1 shows the LM339 chip’s
pin out. Conveniently, the chip can be powered from a single

supply of from 2- to 36-volts DC or from dual supplies
(*1- to *18-volts DC). Supply-current requirements are
less than one milliampere, low enough to allow battery-
powered operation.

Comparator Basics

Figure 2 shows a basic comparator circuit using the LM339.
The voltage to be sensed (V) is connected to the + input
(pin 5), and the reference, or trip-point, voltage (V) is at
the — input (pin 4). The comparator’s operation is straightfor-
ward: When V, is greaterthan V ., V_ (at pin 2) goes high,
and when V,_is less than V., V_  goes low. Figure 3 illus-

trates the comparator’s response (V) to a changing input

(V;,) compared to a fixed voltage (V).
+9vVDC

Fig. 2—In this basic comparator circuit, V., goes
high when V;, is greater than V,,, . On the other
hand, the output voltage (V, ) goes low

when V,, is less than V,,, . The reference

voltage determines the comparator’s toggle point.

For inverting operation (that is having the V_ high and
then go low when the V  goes from low to high) V  and
V., are swapped at the comparator’s pin connections in Fig.
2. The reference connects to the + input, and V, connects
to the — input. Now V_ of the comparator will go high
when V. is less than V.

A light-emitting diode (LED) provides a simple indicator
of a comparator’s output state. The circuits in Fig. 4 show
several ways of interfacing an LED to a comparator’s output.
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Fig. 3—The charted relationship between the compérator's

input and output voltages is shown here. The upper graph (A)
shows inputs to the comparator’s + and — circuits
diagrammed in Fig. 2. The lower graph (B) shows the circuit’s

output response. 49V
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A 3900
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Fig. &—Here are three ways of using a light-emitting diode
(LED) to indicate the electrical output state of a comparator.

In Fig. 4A, when V,, is greater than V ., pin 2 goes high,
transistor Q1 turns on through pull-up resistor R1, and the
collector current through Q1 lights the LED. When V. is
less than V_, pin 2 is low and Q1 is cut off, turning the LED
off. Resistor R2 limits the current through the LED.

The circuit in Fig. 4B is similar to Fig. 4A, but this time
the comparator controls a PNP transistor. When pin 2 goes
low, QI turns on and lights the LED, giving the opposite
effect of the NPN circuit in Fig. 4A.

Figure 4C shows yet another option for connecting an
LED. Typical current-sink capability of the LM339 is 16
milliamperes. This is enough current to light a high-
efficiency LED directly, without using a drive transistor.

The circuits in Fig. 4 are shown using one of the four
identical comparators in the LM339. In these and the circuits
that follow, inputs and outputs to unused comparators on
the chip should be tied to ground. Power supplies are not
shown, but should be connected at pins 3 and 12 as shown
in Fig. 2.

Achieving Snap-Action

The circuits shown so far all have limitations. If V; has
noise riding on it, the output may chatter high and low as
V,, approaches V . And a slowly changing input may per-
mit the output to oscillate as V,_ nears the trip voltage. Add-
ing a little positive feedback can take care of both of those
problems.

Figure 5 shows a temperature-monitoring circuit with posi-
tive feedback added through resistor R6. The trip voltage
is set with potentiometer R4. The sensed voltage is taken
from a voltage divider containing a thermistor (temperature-
dependent resistor) and resistor R2. As the temperature of
thermistor R1 increases, its resistance decreases because it
has a negative temperature coefficient. The resulting drop
in the network’s (R1/R2) resistance increases the current
through R2, raising the voltage at pin 4 of the LM339.

Here's how the positive feedback works. When the output
at pin 2 is high, a small part of the output voltage feeds back
through R6 to pin 5. This raises the voltage at pin 5 slightly
higher than the level set at R4. When rising temperatures
cause pin 4 to go higher than pin 5, pin 2 goes low, buzzer
BZ1 is energized, and the voltage at pin 5 drops, this time
to a level slightly lower than that at R4.

The buzzer remains on until the temperature falls enough
so that pin 4 is less than pin 5 again. Because the turn-on
trip voltage is higher than the turn-off voltage, the buzzer
snaps on decisively at the desired temperature and remains

on until the temperature drops. ey,
4V
]
R1 ; i~
THERMISTOR 821
10K PIEZOELECTRIC
AT 25°C BUZZER
R2 ;
10K

Fig. 5—The piezoelectric buzzer sounds at and above a temp-
erature selected by R4. Positive feedback through R6 ensures
that the buzzer snaps on decisively at the trip voltage.
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How Much Feedback?

The feedback resistor (R6 in Fig. 5) is usually chosen to
be much larger than the input resistor (RS). Its precise value
isn’t critical, but the smaller it is, the greater will be the
difference between the turn-on and turn-off trip voltages.

Although you can calculate the effects of the feedback
mathematically, for basic alarm circuits like this, it's often
just as easy to set the trip point by experimentation. Simply
bring R1 to the desired alarm temperature and adjust R4 so
the buzzer just turns on. As shown, the difference between
the trip points in Fig. 5 is around one millivoit.

Positive feedback is also useful in relay-control circuits.
Figure 6 shows a light-sensing circuit that controls a relay.
The light sensor, R2, is a cadmium-sulfide photoresistor
whose resistance decreases as the light hitting it increases.
When an increase in light level causes pin 5 to be greater
than pin 4, pin 2 goes high and turns on Q1, activating relay
K1. Resistor R6 makes sure that K1 turns on and stays on
until the light level has fallen a certain amount (determined
by the value of R6).

+9V
Rl €
10k S
R3
10K
cds @9“2
PHOTO +9V
RESISTOR I
o AN
g RS
- 10K

Fig. 6—Photoresistor R2 senses the light level. At the light-
intensity level set by R4, the relay solenoid is energized.

Monitoring Large Voltages

An important characteristic of comparator devices is their
common-mode input-voltage rating. That is the maximum
voltage difference allowed between the + and — inputs of
the device for proper operation. Many comparators, includ-
ing the LM339, can handle input differences nearly as large
as the difference between their + and — supply pins.

If you need to monitor voltages larger than the input rating
allows, a voltage divider can be used to input a smaller,
proportional part of the total voltage. Or, a single-ended
comparator like the one shown in Fig. 7 can be used. Here
both V, ‘and V_;connect through resistors R2 and R3 to the
+ input of the comparator, and the — input is grounded
through R1. In the single-ended configuration, V . is in
proportion, but not equal to, the trip voltage of V, .

If R2 is selected to be much larger than R3, the voltage
at pin 5 will remain well within the common-mode input
rdting even with very large input voltages. For instdnce
in Fig. 7,if V_is set at —I volt, the trip voltage at V,,
100 volts!

One important limitation to the single-ended configura-
tion is that V . must be of opposite polarity from the trip
voltage. In the circuit shown in Fig. 7. V. is always nega-
tive, so the trip voltage will always be positive. Germanium
diode DI protects the comparator by limiting negative-
voltage inputs to —0.3 volt.

+9V

R1 RS
1K 4N 1K
= 2
R2 LM339 Vou
100K 5
\/i"C A +
L] i
= R4 4’ A]AKA
50K v oy

ref o1
I‘ N270
-9V

Fig. 7—Use the single-ended comparator circuit to measure volt-
ages that would exceed the comparator's input-voltage rating.

Creating a Window

What if you want to determine if a voltage falls between
an upper and a lower limit? A window detector is the answer,
and the LM339, with its multiple comparators and open-
collector outputs, is ideal for that use. In Fig. 8, the thermistor/
resistor voltage divider of R4 and RS connects to the — input

of one comparator and the + input of another.
+9V

<;R1
20K

vrel~high

R7
39002
THERMISTUR R4
AT 25°
<R2
1E10K \:Em
IOK
[¢}]
2N2222
NPN
vml-low
R3
20K

Fig. 8—This window detector circuit lets the experimenter know
when the detected temperature is within a pre-selected range.

The trip points for the comparators are taken from another
voltage divider made up of R1, R2, and R3. Because the
outputs of the LM339 have open. or uncommitted, collec-
tors, they can be connected together as shown, and a low
output on either one will pull their combined output low.

So when V; falls between V. gh ANd V. the outputs
of both compardtors £0 high and turn on LED|. But if Vi,
is greater than V ¢, or less than V ., . the output goes
low and LED! is off. The LED is on only when the tempera-
ture is within the window set by resistor network R1, R2,
and R3.

Figure 9 is similar, but different—it’s an out-of-window
detector. The output of the bottom comparator goes high
when the temperature is too high, lighting LED?2 (red), and

(Continued on page 103)



CAR STEREO
IN YOUR HOME*

By Greg Swain
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Adapt that orphaned car
radio-cassette player for in-home use

HOSE OLD VACUUM-TURBE SETS SURE HAD A PRETTY

I good sound—much better than what you'd get from

transistor radios. When was the last time that you heard
that sort of statement? But don’t dismiss it as mere nostalgia.
Those old tube sets really did have the edge over the familiar
“tranny”’ (transistor radio), at least in terms of sound quality.

The reasons are not hard to find. Compared to modern
transistor radios, those old vacuum-tube sets boasted greater
power output, better bandwidth (i.e., they reproduced a
wider range of audio frequencies), better AGC. and lower
overall noise levels. They also usually had a decent loud-
speaker to reproduce the sound.

Take a look in the back of one of those old tube radios and
you’ll invariably notice a big speaker, often 6 or 8-inches in
diameter. What's more, because the chassis was quite large.
the cabinet was also quite substantial and could provide a fair
amount of baffling for the speaker.

The signal-handling capabilities of vacuum tube sets was
better too. They could comfortably handle very-high input
signals—the stuff that makes the audio output of many of
today's solid-state stereo systems sound like someone’s fry-
ing an egg—without overload or cross-modulation, and had
much better automatic-gain control (AGC) circuits to cope
with the wide range of signal-strength variations.

These days, bandwidths are much narrower, the baffling is
woeful. and the miniature speakers used sound dreadful. Add
to that the overload and distortion problems inherent in Jower-
power, audio-output stages and it’s not hard to see why

modern table radios don’t measure up to the vacuum-tube
sets of yesteryear.

The fact is, you can no longer buy a decent table-type
radio. All you can get is boom-box style radio/cassctte play-
ers. which can be quite expensive: or cheaper clock/radios.
which can sound really brutal. But there is an alternative:
adapt a car radio to run off the 117-volt mains for in-home
use.

Car Radio Conversion

This is such a ripper of an idea that you'll wonder why it
hasn’t been done before. (It has—you’ve simply slept past the
first go-round.) As will be shown, converting a car radio to
run off the mains is quick and casy to do. What's more. you
can spend as much or as little as you like.

What are the advantages of car radio conversions? First,
car radios offer much better station-pulling power and sound
quality than virtually any currently available domestic AM/
FM radio, regardless of price. Because they are designed for
mobile use. car radios have much better sensitivity selec-
tivity, and better bandwidth.

Second, car radios incorporate desirable extra features not
usually found on domestic radios. Many have pushbutton
station selection, which is a great convenience feature, while
upmarket models feature synthesized tuning, digital frequen-
cy-display and memory storage of favorite stations.

*This story first appeared in Silicon Chip, Nov. 1987, reprinted with
permission.
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They often also have a built-in cassette player, bass and
treble controls, and a power output of several watts per
channel or more. Finally, car radios are very rugged and are
well shiclded, thereby reducing interference. A car radio can
form the basis for a very good sound system. All you have to
do is add a mains power supply, two speakers, and a suitable
cabinet.

Choosing Your Radio

The old adage that you get what vou payv for holds true
here. You can either take the low-cost route with a no-frills
$25 radio, or you can buy something with a cassette player
and a few other **bells and whistles.™

As a matter of interest, we took a quick flick through a
couple catalogs. Each offered a complete AM/FM-stereo
radio-cassette player for around $79.95, but you can also buy
fully synthesized models with electronic tuning and AM
stereo with prices starting in the $350 range. Radio Shack
carrics a wide range of models, with features and prices to
suit every budget. Of particular interest is a new synthesized
model that sells for just $250. They also have a $400 model
with a *“‘logic-controlled”™ cassette deck, Dolby B-C noise
reduction and 15-watts per channel of output power.

Of course, you don’t have to buy. You may alrcady have a
surplus car radio stashed away in the garage or under the
workbench. If so, then the price is right, and it's the ideal
candidate for conversion to mains power.

If you don’t already have a radio, but want to save moncy,
try a local auto wrecker. They often have car radios available
for a few bucks; but make sure that the model you choose is
still in working order. A radio that’s been pulled from a wreck
may have been damaged in some way.

We decided to go “*whole hog™ and convert a Pioneer
KE433AM AM/FM radio-cassette player with synthesized
tuning, i8-station memory, AM stereo, and 4-watts per chan-
nel power output. It is an excellent radio, although unfor-
tunately no longer part of the Pioneer lineup.

The Power Supply
Figure 1 shows the power supply circuit that we'll use in

D7
D1-D4 1N4002
A 2156 1N5404 s
Vg D2 - rmsmonv
POWER
117VAC IN 7812 |OUT . R
o o4 |00 o 134V
K < ov 4| 1N4002. .
4700 =L 4700
— y >
& q 1N4002
' -
4, EARTHTO CASE
OF RECEIVER 5
CAR RADID/CASSETTE POWER SUPPLY IN LJ“JOUT

Fig. 1—The conversion of the car radio for home use requires
little more than providing a suitable power supply, like that
shown here. T1, a 15-volt stepdown transformer, feeds a full-
wave bridge rectifier, consisting of diodes D1-D4, with its
20-volt output filtered by a C2, and regulated by U1. The
ground connection of the regulator is jacked up by about 1.4
volts by diodes D5 and D6, to deliver a 13.4-volt output.

our conversion. As you can see, the circuit is very simple. A
transformer with a 15-volt secondary feeds a conventional
full-wave bridge rectifier, consisting of diodes DI-D4. The
output of the bridge is then filtered by a 4700-nF electrolytic
capacitor to give a smoothed DC voltage of about 20 volts.

Voltage regulation is provided by a 3-terminal 12-volt
regulator (the 7812). In this case, however, the ground con-
nection of the regulator is jacked up by about 1.4 volts by
series-connected diodes D5 and D6. As a result, the supply
delivers a 13.4-volt output to the radio.

The inclusion of DS and D6 may be seen as “gilding the
lily™ somewhat. Afterall. the radio will work quite happily at
12 volts, so why bother? Our reasons are that the diodes are
cheap (about 10 cents each) and the extra 1.4-volts improves
the available power output from the built-in audio amplifiers

Shown here is the power supply board prior to installation in
the system cabinet. Note the orientation and installation of
the U1, the three-terminal regulator. U1 is mounted facing up
(flat side down) with its leads bent at right angles, and
secured to a heat sink.

of the car radio and also improves its RF (radio frequency)
sensitivity.

Diodes D5 and D6 also reduce the power dissipation in the
7812 by lowering the voltage between the IN and ouT
terminals.

A second 4700-pF electrolytic capacitor filters the output
from the 7812 and provides high short-term current capability
when required. Diode D7 is included as a safety measure and
protects the output of the 7812 against connection to external
voltages (e.g.., charged capacitors).

Strictly speaking, D7 is not required here as the supply will
be permanently connected to the radio. We've included it for
those readers who want to build the supply as a free-standing
unit for use in other applications.

Itis necessary to fit a small heatsink to the 7812 regulator to
obtain the required current rating, because the 7812 includes
internal thermal overload protection. Our supply delivers
about 1 ampere on a continuous basis and 1.5 A on a short-
term basis, which should be enough for just about any car
radio, even high-powered units.

PCB Assembly

Figure 2 shows the printed-circuit board, foil pattern for the
power supply used in the conversion of our car radio for home
use. If you lack the expertise needed to reproduce that board,
or simply prefer to use perfboard (for whatever reason), feel
free to go that route. Once the board is etched (assuming PC
board construction), and you’ve obtained all the parts, you
are ready to begin the assembly process.

Using Fig. 3 as a guide, begin installing the printed-circuit
mounted components. All the parts, except for the power



Fig. 2—The printed circuit board for the
In-Home Car Radio power supply is
shown here for those who prefer the
convenience of PCB construction. How-
ever, if all you have on hand is pertboard
material feel free to use it.

13.4v
TO RECEIVER

U
04K 02 @ I I '05'
g
06
\Q.Q.Q.O.D.J T1v )
= 15V,2A
v EARTH TO

RECEIVER CASE
B —— [

@ POWER
TRANSFORMER

EARTH

MAINS CORO
Fig. 3—All the parts, except for the power transformer, are CLAMP
mounted on a small printed-circuit board measuring about 4.5
by 2.5 inches, as shown here. The installation order of the MAINS
parts is strictly a matter of choice, but keep an eye on the CORD

orientation of the semiconductor components.

8861 LSNONY

o
~



CLEATS

HANDS-ON ELECTRONICS

o
-]

transformer. are mounted on a small printed-circuit board
measuring about 4.5 by 2.5 inches. The parts can be mounted
in any order, but be sure to install the diodes with the right
orientation. Note that the IN5404 rectifier diodes (D1-D4,
which are rated at 3-A) are specified in the bridge rectitier.

That's because a high surge-current rating is required (by

virtue of the 4700wF/25-WVDC capacitor).

The two 4700-wF capacitor, C1 and C2, must be oriented
correctly. Note that C1, which is adjacent to diodes DI-D4
(the bridge rectifier). must be rated at 25 WVDC. The other
capacitor (C2) on the regulator output can have a minimum
voltage rating of 16 WVDC. Don"tuse a 16-WVDC capacitor
at the output of the rectifier—its voltage rating will be inade-
quate. ,

Finally. install the 3-terminal regulator (U1) by bending its
leads at right angles so that they fit into the holes in the board.
The regulator can then be bolted to the PCB. separated from
the board surface by its heatsink (as shown in the photos).

The Cabinet

One of the best things about this project is that you can
build your own cabinet. We made our cabinet from dressed
radiata pine. which is relatively cheap and much easier to
work than particleboard. Rather than go for tricky miter
Joints, we elected to use butt joints because they are much
casier to make. Figure 4 shows the dimensions of our cabinet.
Cut the timer to the dimensions shown, then bevel the edges
using a plane or sanding block. The panels can then be
sanded to a smooth finish, ready for assembly.

The baffle (front panel) board is secured using cleats,
which must be recessed in from the front edge according to
the thickness of the baffle and either glued or screwed in
position. Once the cleats have been installed, the cabinet is
ready for the final assembly.

it's up to you how you secure the various panels. We
simply glued them in position using a woodworking glue.
Four large C-clamps were used to hold the cabinet together
while the glue was drying. After that. the cabinet was given a
coat of walnut stain and three coats of satin silk timber finish.

ARQUND FRONT
P

ALL DIMENSIONS IN INCHES

Fig. 4—Shown here are the dimensions of our cabinet. Cut the
timer to the dimensions shown, and bevel the edges using a
plane or sanding block. The panels can then be sanded to a
smooth finish, and assembled. The baffle board is secured using
cleats, which must be mounted recessed from the front edge
according to the thickness of the baffle and either glued or
screwed into position.

PARTS LIST
FOR THE
IN-HOME CAR STEREO

C1—4700-uF, 25-WVDC electrolytic capacitor

C2—4700-pF, 16-WVDC electrolytic capacitor

D1-D4—1N5404 3-A, 400-PIV rectifier diode

D5-D7—1N4002 1-A, 100-PIV rectifier diode

T1—117-volt primary, 15-volt secondary, stepdown
power transformer

ADDITIONAL PARTS AND MATERIALS

Car radio (see text), speakers, grill cloth, printed-circuit
or perfboard materials, 2-way mains terminal block, 3-
conductor line cord, mains strain-relief (clamp or
chassis mount), enclosure, banana plug, heatsink,
hook-up wire, solder lugs, solder, hardware, etc,

Incidentally. if you are using radiata pine for the cabinet,
be very careful in handling the timber. Because it is soft, it is
casily marked: grubby finger marks can be a problem as well.
Be careful also not to get excess glue on what will be the
visible surfaces of the cabinet. If all traces of glue are not
thoroughly removed they will show up as white spots when
the stain is applied.

It doesn’t particularly matter what you use for the rear
panel. We used a piece of perforated Masonite we had on
hand. The baffle board can be made from scrap timber since it
will later be covered by speaker-grill cloth. It should be at
least Y2-inch thick to provide the necessary degree of rigidity.

Before mounting the baffle board, it will be necessary to
make cutouts to suit your loudspeakers and radio. The baffle
can then be covered with a suitable fabric. We recommend the
use of either an acrylic scrim* material (looks like hessian*)
or a stretch fabric. The fabric should be pulled tight over the
baffle and stapled in place.

The radio and speakers can now be mounted and the baffle”
fastened to the cleats using screws installed from inside of the
cabinet (sce Fig. 4).

We suggest the use of standard oval car radio speakers,
which canbe either 6 X 4inchesor7 X 5 inches. which have
good sensitivity and will work quite well without any fancy
baffling in the form of sealed or bass-reflex cabinetry. Do not
use high-quality speakers—they are usually far less sensitive
and require properly-sealed or bass-reflex cabinets if they are
to provide a decent audio output.

Hooking Up the Radio

Connecting the radio to the speakers. the power supply.
and an antenna is a fairly easy task. Usually, it will be
possible to identify the various leads from the manual, or
from a chart pasted to the top or bottom of the radio. If you
don't know what the leads are. you'll have to do some
detective work.

Figure 5 shows the hookup for radios with built-in front/
back fader controls. Such configurations are normally used
with four loudspeakers. Connect the front and back outputs
together as shown. If your radio is a higher powered unit with
bridging outputs, connect the speakers as shown in Fig. 5B.

For radios that do not have fader controls, the power
amplifier outputs are connected directly to the loudspeakers.
Note that power switch S1 can be regarded as optional. If your
car radio has a built-in digital clock or station memory, the
switch should be omitted and the radio turned on and off
using its own power switch.



The power transformer should be mounted in the cabinet
with the mains terminals facing inward. Before doing that,
however, solder two short lengths of mains-rated cable to the
117-volt AC terminals, and sleeve the terminals with plastic
tubing. The transformer can then be screwed to the side of the
cabinet using self-tapping screws. Install an Earth (ground)
solder lug under one of the mounting screws. That solder lug
should be secured with a lock washer, to ensure a positive
connection.

The primary leads from the transformer are connected to a
two-way mains terminal block. That should be screwed to one
of the front-panel cleats. Make sure that the mains cord is
securely clamped and terminate the active (brown) and neu-
tral (blue) leads as shown in Fig. 3. The Earth wire (green/
yellow) is soldered to the solder lug secured by one of the
transformer mounting screws.

The idea to keep in mind when doing the mains wiring is to
make sure that it is not possible for anyone to come into
contact with exposed active wiring. even if their hands are
probing where they shouldn’t be.

Note: The metal case of the radio must be connected to
mains ground. That means that you must have a wire running

The car radio, power-supply board, and twin speakers are shown
here mounted in its home-made enclosure. Note the location of
the power transformer (right). The power transformer should be
mounted in the cabinet with the mains terminals facing inward.
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Fig. 5—Shown here are hookups for radios with front/back
fader controls (normally used with four peakers). Connect
the front and back outputs together as indicated: Shown in
“A” are the output connections for the typicai car radio;
while B shows how to connect the output of higher-
powered units with bridged outputs.
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from the radio case to the transformer mounting foot. as
shown in the wiring diagram. If that wire is omitted. the radio
will be completely unusable on the AM band. due to a very
loud rectifier buzz. Also note that the mains wiring and power
supply should be mounted as far away as possible from the
antenna socket of the radio to minimize mains interference.

The next step is to assemble and install a simple antenna.
Cut a 3-foot length of stranded hookup wire and solder it to a
standard banana plug. The antenna can then be plugged into
the radio.

On the prototype. the antenna was stapled to the inside of
the cabinet. But usually it will be better to simply drape the
cable out the back. but away from the mains cord.

Finally, interconnect the various sub-assemblies in the
manner indicated in Fig. 6. Once done and you are satisfied
with the integrity of your work. prepare for the big moment.
Disconnect all the in-line fuses to the radio. so that no power
can be applied to it. Apply mains power and check that the
DC voltage from the power supply is close to 13.4 volts. A
voltage within 0.5-volts of 13.4-volts can be considered OK.

If that checks out power down. reconnect the in-line fuses.
and reapply power. Now turn the radio on with its own on/oft
switch. There should be a soft thump from the speakers and
you should be able to tune stations in the normal way.

If your radio is manually tuned. it will be necessary to peak
the antenna trimmer for the best AM reception. That adjust-
ment is normally be found next to the antenna jack. although
it can also be situated on the front of the case behind the dress
panel. To make the adjustment. tune in a weak station near
1400 kHz, then peak the trimmer for maximum volume.

The final step is to tit the rear panel. That’s it—your new
table radio is now ready for use.
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LOW-BATTERY ALARM

Free yourself from dead-battery hassles with a circuit that
monitors the voltage of your back-up batteries and tells you
when they start to run down before its too late

By Jan Axelson

fails, battery power kicks in and keeps your equipment

running as if nothing had happened. With clocks and
timers, that means that you don't have to tediously step
through the hours and minutes to reset the correct time when
power is restored.

But the system isn’t foolproof. Because batteries have a
limited shelf-life. you have to remember to check them
periodically. Otherwise, chances are that when power goes
out, the batteries will be dead and you’ll end up without your
back-up power anyway.

I N THEORY, BATTERY BACK-UP IS GREAT. WHEN AC POWER

Our Solution

A low-battery indicator light can help to warn you of failing
batteries, but an audible alarm is harder to miss. The circuit
presented here gives just such a warning. It continuously
monitors battery voltage and turns on a warning buzzer when
the voltage has dropped to 5 volts.

The circuit receives its power from the battery or batteries
being monitored, so no complicated modifications to the
original equipment are required. By selecting different re-
sistors, you can change the trip voltage to suit your needs.

The circuit can be used with any clock, timer. or other
device that’s battery powered or has battery back-up, using

batteries of 3 to 16 volts. Circuit design is made easy due to
an I1C designed specifically for voltage monitoring—the In-
tersil 8211 programmable voltage detector. While monitor-
ing, the low-battery alarm draws well under 100
microamperes and so has little effect on battery life. In alarm
mode, the 8211 provides current to operate a 555 timer. And
the timer in turn activates a piezoelectric warning buzzer.
Let’s now look at the circuit in more detail.

Circuit Details

The schematic diagram for the circuit is shown in Fig. 1.
The battery voltage is monitored by Ul, which contains its
own internal voltage reference of 1.15 volts. A voltage divider
made up of R1, R2, and R3 determines when Ul’s output at
pin 4 turns on and oft.

When the voltage at pin 3 of Ul falls to about 1 volt, pin 4
turns on and provides current to operate U2. The resistor
values are chosen so that this happens when the battery
voltage is § volts.

The hysteresis connection at pin 2 causes pin 4 of Ul to
remain on unless the battery voltage rises to 5.5 volts (when
fresh batteries are inserted and pin 3 rises to at least 1.15
volts). That 0.5-volt hysteresis, or difference between the
“on” and “off” voltages, guarantees that the output will snap
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Fig. 1—Battery voltage is monitored by U1. When the
voltage drops to below the threshold value, U2 begins
to oscillate, turning on buzzer BZ1.

on and remain on in spite of small variations in the battery
voltage.

Note that the circuit as shown in Fig. | is powered by a 6-
volt battery (obtained by using four 1.5-volt cells). If you wish
you can substitute a 9-volt battery.

Buzzer Control

To conserve power (and your hearing) the buzzer gives
short warning beeps instead of sounding continuously. The
buzzer is controlled by U2, a CMOS low-power version of the
555 timer.

When turned on by Ul, pin 3 of U2 oscillates high for
about .7 second followed by a .0l-second low. The frequency
and duty cycle of the oscillations are set by R4, RS, and Cl.

Each time pin 3 of U2 goes low, the voltage across the
buzzer causes it to turn on briefly. The timer continues to
oscillate and turn the buzzer on and off until the battery
voltage has dropped to about 2 volts. Normally, that won’t
happen for several days, giving you plenty of time to notice
the alarm and take action.

Customizing the Circuit

You can adapt the circuit to sound an alarm at any voltage
level from 3 volts on up to 16 volts. All you need to do is
calculate the correct values for R1, R2, and R3. Table | gives
resistor values to use for monitoring other voltages. One
caution: Because the maximum supply voltage rating for U2
is 18 volts, the batteries being monitored should not exceed
that voltage.

R2 ul C1 BZ1
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Parts layout isn't critical for the lcw-battery alarm
circuit. Both 8-pin ICs can be mounted on a single 16-pin
socket, and either use wire wrap or point-to-point soldering.

TABLE 1—RESISTOR VALUES

Trip Point R1 R2 R3
volts kilohms | kilohms | kilohms

15 13 300 24
14 13 300 27
13 15 300 27
12 16 300 30
1 18 270 33
10 18 270 36
9 20 270 39

8 24 270 47

7 27 270 51

6 30 240 56

5 36 220 68

4 43 200 82

3 56 160 110

To custom-design your own battery monitor, choose a trip
point—the voltage at which you want the alarm to sound—
and the amount of hysteresis desired. Plug those values into
this equation.

R3=333,000x 1.15/(TP+HYS)
Using the resistor values calculated, solve these equations:

R2=R3 X (TP-1.25)/1.15
R1=333.000-R3-R2

When you've computed the ideal values for R1, R2, and R3,
select actual values as close as possible, using available
components.

If you have another application in mind, or if you just like
to know the why and how behind the numbers, here is an
example to help you design with the 82I1: If TP=35 and
HYS =.5, then:

R3= 69,600
R2=227,000
R1= 36,300

Which are ideal values. Some actual values, using available
resistors to suit the application would be:

R3 = 68,000
R2=220,000
R1=36,000

Construction

You can easily assemble the circuit on a small piece of
perfboard just 3 square inches in area. Or, if you wish, the
circuit can be built on a printed circuit board of your own
design. Regardless of which construction technique you use,
the layout of the circuit is not critical.

For the enclosure, use a small plastic case at least | inch
deep and cut the circuit board to fit it. A plastic box that has
been recycled from another use will do fine—most en-
closures sold for hobbyists’ projects are larger than needed to
accomodate the circuit.

Sockets for the two ICs are recommended. To save space
and cost, both ICs can be mounted end-to-end on one 16-pin
IC socket as shown in the photo.

To build the circuit, mount the resistors, capacitor, 1C
socket, and buzzer on the board. Then use Fig. | as a guide to
wire the circuit, using point-to-point soldering or wire wrap-
ping. Be sure to orient the buzzer correctly—its two legs are
marked *“+ 7 and "-"" and connect them to the rest of the
circuit as shown in Fig. |.
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Two wires are soldered to the battery contacts to connect
the batteries to the alarm circuit. The pack is snapped back
into place and the wires connected to the alarm.

If the equipment you'll be monitoring is AC-powered.
unplug it and remove the back-up batteries. If you'll be using
a device with battery power only, also remove the batteries
from it. The next step is to locate the metal contacts the
battery or batteries plug into or push against within the
equipment that’s to be monitored. The alarm circuit will be
wired to those battery connections.

Connecting the Alarm

The alarm-circuit enclosure mounts on the outside of the
equipment case. as shown in the lead photo. Two wires
connect the alarm circuit to the batteries. so you'll need to
drill two small holes for running the wires from the batteries
to the alarm circuit. Holes that are Yie inch in diameter are
large enough if you use small-diameter wire, such as 28-
gauge, to make the connections.

Carefully drill one hole in the instrument case. in a spot
that will provide access to the battery compartment. If the
batteries are held in a plastic drawer that slides into the case,
the outside wall of the battery drawer is the place to drill the
hole. The accompanying photo (see above) shows that type of
installation.

Drill a similar hole in the Low-Battery Alarm circuit’s
case. Decide where on the instrument case you wish to mount
the alarm, then choose a hole location that offers convenient
routing for the battery wires.

Cut two lengths of insulated hookup wire and strip V2 inch
of insulation from one end of cach. Solder a wire to each of
the battery connectors in the equipment. After soldering. tic a
strain-relief knot in the wires several inches from the soldered
ends. Then push the free ends of the wires through the hole in
the battery compartment and into the hole in the alarm-circuit
case.
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Fig. 2—Before final installation of the low-battery
alarm, use this setup to test its operation.

PARTS LIST
FOR THE LOW-BATTERY ALARM

SEMICONDUCTORS

U1—8211 programmable voltage-level detector
integrated circuit

U2—XRL555 or TLC555 CMOS timer integrated circuit

RESISTORS'

(All resistors are 1/4-watt, 5% units.)
R1—36,000-ohm
R2—220,000-ohm
R3—68,000-ohm

R4—10 megohm
R5-100,000-ohm

ADDITIONAL PARTS AND MATERIALS

C1—0.1-uF ceramic disc capacitor

BZ1—piezoelectric buzzer (Radio Shack #273-065 or
equivalent)

Small case, perfboard, IC socket (optional), wire, solder,
etc.

All components except BZ1 available from Jameco Elec-
tronics, 1355 Shoreway Road, Belmont, CA 94002.

Insert the two ICs in the socket. Be sure to orient them
correctly. and for U2 observe the usual precautions for han-
dling CMOS devices.

Circuit Check-Out

Don’t solder the hookup wires to the alarm circuit before
you test the circuit’s operation. To do that you'll need a 1000-
ohm potentiometer. test leads, and a voltmeter.

Check over your work carefully. Then refer to Fig. 2 for the
test setup. Use test leads to connect the potentiometer across
the battery or batteries being monitored. Connect the wiper of
the potentiometer to pin 8 of Ul in the battery alarm. and
connect the — battery terminal to pin 5 of Ul. Set your meter
to measure volts and clip the meter leads to pin 8 and pin 5 of
Ul as shown.

You should now be able to turn the buzzer off and on by
adjusting the wiper of the pot. When the voltage at pin 8 of Ul
falls below 5 volts, the buzzer should begin to sound. Raise
the voltage to 5.5 volts and the alarm should turn off.

If you're not getting results, monitor the voltage at pin 3 of
Ul as you adjust the potentiometer to verify that pin 3 drops to
1 volt. Check to see that pin 4 of Ul is pulled low at this point.
If that much checks out. inspect your wiring at U2 for
correctness and solid connections.

Final Installation

When all looks okay, you're ready to connect the batteries
directly to the alarm circuit. Measure the length needed for
the two hookup wires, being sure to leave enough slack in the
wires so the batteries can be removed when necessary. Cut the
wires to size, strip Y4 inch of insulation from the ends. and tie
another strain-relief knot in the wires inside the alarm-circuit
case.

Then with the batteries disconnected, solder the + wire in
the battery case to pin 8 of Ul and solder the — wire to pin 5 of
Ul. Use glue or double-sided tape to mount the alarm circuit
case on the equipment case. And finally, insert the back-up
batteries.

You can now free yourself from dead-battery worries.
When your batteries begin to run down, the low-battery-alarm
circuit will be sure to let you know. [ |
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RF interferance, St

evesdropping,

and more

with a handheld

RF detector

By Charles D. Rakes

gone sour? Is your competition always

one jump ahead? Could it be that some-
one is listening in on your private con-
versations? Is there an electronic bug hidden
in your home or office? Does paranoia touch
you at every turn? Is some elusive equipment noise
interfering with your favorite radio program?

If the answer to one or more of those perplexing
questions is yes, then it might be to your advantage to
take a closer look at the Electronic Bug Swatter—an
RF sniffer, which we jocularly refer to as Mr. McSniff.
Mr. McSniff can sniff out minuscule RF signals from
just about any source including radiation from a hidden
bug to the garbage that cometh from our microwave
ovens.

By adjusting the Bug Swatter’s antenna length and
sensitivity control, signals as small as a few milliwatts
up to antenna melidown can be detected and their
locations pinpointed. RF radiation with frequencies as
low as 10 kHz to wiggles as fast as | GHz can be picked
up by the Bug Swatter.

If you decide to take the challenge and build the Bug
Swatter, for no other reason than to ferret out RF
interference, it could prove to be the most valuable little
gadget in your electronic detectives bag of tricks.

IS IT SAFE? HAS YOUR LUCK SUDDENL

Modus Operandi

Figure 1 shows a schematic diagram of the Bug
Swatter. Its front end is designed to pass a broad band of
RF signals to a sensitive germanium diode detector,
D1. RF energy induced into the pull-up antenna is
coupled to the-detector diode through Cl. The two RF
chokes (L1 and L2) are connected in series to extend the
maximum detectable frequency range. L.l (a 10-pH
choke) offers circuit isolation for the higher frequen-
cies, and L2 (a 2.2-mH choke) accommodates the
lower frequencies.

When an RF signal is detected, D1 produces a nega-
tive voltage, which is fed through the two chokes to the
high end of the gain control, R18. The detected output
is tapped off at the wiper and fed to the negative input
of Ula (pin 2) through R17. The op-amp’s gain is set
near its maximum value by RS (a 5-megohm resistor),

mcSnitt Bt

T ‘BUG”
SWATTER

which is connected in Ula’s feedback loop.
With no RF present at the antenna, the out-
put of Ula (pin 1) is near ground potential,
and LEDI and LED?2 are dark. But as soon
as a signal is detected, the op-amp's output
goes positive, lighting one or both of the
LED’s.

LED2 lights first for low-level RF signals;
LEDI comes on as the signal increases in
strength. By aiming the antenna and adjust-
ing the gain control (R18), while watching the two LED
indicators, the RF source can be located in short order.

The remaining three op-amps add the coup de maitre
to the detector’s output circuit, by supplying an audible
tone that varies in frequency in step with the strength of
the detected RF signal.

Op-amps Ulb and Ulc, along with their associated
components, comprise a voltage-controlled oscillator
(VCO) that operates in the low audio-frequency range.
When a very weak signal is detected, the oscillator
responds with a low-frequency growl that increases to a
more pleasant tone of several hundred Hertz as the RF
signal increases in level. Op-amp Uld adds isolation
between the oscillator circuit and the speaker’s driver
transistor, Q2.

The Bug Swatter's printed-circuit board is shown here fully
populated just prior to being tucked away in its enclosure.
Remember to keep the leads from the board to the off-board
components as short as possible to prevent the leads from
picking up stray signals, and giving false indications.
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By Marc Saxon

| CJYou DON’T SEE TOO MANY HAND-
held scanners that are sophisticated |
enough to cover all the way up to the
800 MHz band (where the cellular tele-
phones live). A recent release, carrying
the label ARS0O does. This “do-hicky ™
tackles the 800-MHz band. as well as a
hetty swathe ot other frequencies “ta
boot. ™

The complete frequency range of the
ARB00 is 30 to S0 MHz. 118 to 136
MHz. 140 to 174 MHz, 436 to 174
MHz. 436 to 512 MHz and 830 to 950
MHz. That provides 20-channel
coverage of police, fire. business. in-
dustrial, maritime. land/air transporta-
tion, and emergency services as well as
all of those new services on 800 MHz.

Twenty front-panel keys allow the
user to operate the unit with ease. and a
side-lighted LCD display keeps you in- |
formed of what’s happening in respect
to channels and frequencies, scan delay
and channel lockouts, etc. The unit also
provides scan/search capabilities.

The scanner carries a price tag of
$259, and includes rechargeable bat.
teries. a battery charger. carrying loop,
rubberized antenna with a BNC-type
connector and ruggedized case. It
weighs only 19 ounces, and measures
about two by five inches. so it can easily
be dropped into an average size coat |
pocket.

More information on the AR800 can |
be obtained from Ace Communica-
tions, Monitor Division. 10707 East
106th Street. Indianapolis, IN 46256.

Can of Peas

Several recent letters have mentioned
that some scanner instruction books
make casual reference to the fact that
there may be ordinances in effect that
regulate the use of scanners in vehicles.
| but they never go on o explain further.
The hope was that such ordinances
would have been spelled out in detail.

The reason for the vagueness is that |
| the topic is a real can of peas that is a

e

rough one (o open. That’s mainly be-
cause there are several hundred local,
county, and state regulations in all. No
matter where you're located. a hundred
miles away the regulations are probably
ditferent. What's worse. some regula-
tions seem to conflict with others estab-
lished for the same locality, and some
ordinances are simply oo vague to al-
low them to be pinned down to one
exact meaning.

One state has an ordinance that says
that a scanner can’t be installed in a
vehicle, but doesn’t define what they
mean by “installed.” One guess was
that if a handheld scanner was lying on
the front seat and being powered from a
plug in the vehicle's cigarette lighter.
then it was installed. However. if the
same set was powered by its own inter-
nal batteries then the scanner wasn't

The AR8B00 handheld scanner covers the
800-MHz band (where the cellular telephones
live), as well as a hefty swath of other
frequencies (30 to 50 MHz, 118 to 136 MHz,
140 to 174 MHz, 436 to 174 MHz, 436 to 512
MHz and 830 to 950 MHz), providing 20-
channel coverage of police, fire, business,
industrial, maritime, land air transportation,
and emergency services.

T 51)(0M on scanners

installed in the vehicle, it was simply
being transported therein. That was the
guess of someone we asked at the state’s
motor vehicle bureau—but it was pure
speculation on their part.

Another ordinance notes that you can
have a scanner in your vehicle only it a
special authorization permit is ob-
tained. Unfortunately, no state, county,
or local agency questioned had the fog-
giest notion as to what that permit was
calied or the name of the agency that
issued same.

Still another state takes the vague
approach by stating that nobody except
licensed hams can have a mobile re-
ceiver that is capable of receiving fre-
quencies used by police agencies. They
fail to explain why licensed hams would
have more reason to wish to monitor
police transmissions than anybody
else. And, since many police agencies
operating on limited-access highways
are equipped for CB channels 9 and 19,
the way the ordinance is worded. it
could be interpreted as making mobile
CBs iilegal.

Therefore. those manufacturers who
offer only a brief mention to such mat-
ters are doing about all they can under
the circumstances. They put the user on
notice that such restrictive ordinances
do exist so that users might pursue the
matter further on their own. The user
will then presumably have to sort out
and interpret the patchwork quilt of
vague and often conflicting laws, and
then try to find out the extent that they
are actually being enforced.

Many police ofticers confess that it's
rare that someone actually gets hassled
about a mobile scanner. unless it’s sus-
pected of having been used in connec-
tion with a felony.

Let’s hear from our readers with
questions. suggestions, photos, listen-
ing tips, etc. Write to us at: “Marc
Saxon,” Saxon on Scanners, Hands-
on Electronics, 500-B Bi-County Bou-
levard, Farmingdale, NY 11735. W




THE MATH
OF
CAPACITORS

By Louis E. Frenzel

You can’t design with capacitors unless you
know exactly what they are capable of in
mathematical terms. Here’s the chance to learn
what you need before you'll need it

HE CAPACITOR 18 SUCH A COMMON ELECTRONIC COM- charges on the plates attract one another across the diefecuric.
Tponent that its importance is usually understated. Remember, opposite charges attract, like charges repel. That
Further, its function is pretty well understood. It stores attraction sets up an electric force ficld between the plates. 1f
clectrical energy in the torm of an electric field created by a the battery were removed., the charge would remain due to the
charge of opposite polarities on plates across an insulator. mutual attraction. The capacitor stores electrical encrgy in
The charging and discharging of a capacitor produces many the form of an electric field.
useful effects. Capacitors are commonly used in timing. Now if we short the plates of the charged capacitor as in
sequencing and delay operations. Capacitors are also widely Fig. 3. the electrons on plate B will rush through the short to
used as filters and phase shifters. Capacitors offer an opposi- neutralize the positive charge. That sudden momentary rush
ion to current flow called capacitive reactance. And when of current discharges the capacitor.
combined with inductors, capacitors produce that invaluable The charge on the capacitor is measured in Coulombs. A
phenomenon Known as resonance. coulomb is a quantity of electrons. One coulomb is
In this installment, we take an in-depth look at capacitor 6.28 % 10" electrons. That is a big bunch of electrons. It that
oneration and application by wa . of the math that defines and number of excess clectrons appears on onc plate to make it
describes it negative, then an exactly equal number of electrons will be
removed from the other plate to make it positive.
Capacitor Review Knowing the charge in coulombs (Q) and the voltage (V)
Capacitors are pretty well known to most of you, so I won’t that produces it, gives us a way lo state the size or capaci-

belabor you with the obvious. But just for openers, here’s a
quickic overview of capacitor operation. It should refresh
your memory about basic capacitor operation and charac:

_ METAL PLATES
teristics.

First, a capacitor is nothing morc than two conductors
separated by an insulator. The two conductors are usually
called plates, while the insulator is referred to as the di
clectric. A simple capacitor is illustrated in Fig. 1. The
dielectric can be any insulator, but common oncs arc cc
ramic. mica. paper. and various plastics such as polystyrene.
Air or free space is also a common dielectric. The symbol
used to represent capacitors in schematic diagrams is also
shown in Fig. I.

When a capacitor is connected to a voltage source, it
becomes charged. That is, one plate takes on a negative
charge and the other a positive charge.

Figure 2 shows what happens when a battery is connected
to a capacitor. The positive terminal of the battery pulls many
electrons from plate A. The negative terminal of the battery
deposits extra electrons on plate B. The capacitor is then said

s ] : >
to be cha_rgcd. _ ) ) DIELECTRIC (INSULATOR) 5
The diclectric prevents electrons from flowing between =
ate . ey -k > 0 3 iree 9
plates A and B. The capacitor blocks the flow of direct Fig. 1—This is a standard parallel-plate capacitor. Many —
currc.nt. . ) ) capacitors, such as axial and radial types, do not have flat °
With the capacitor charged. the positive and negative plates, but operate on the same principles. &
79
1L Lapacnor win keep on cnarging until the tull 12 volts 8 }_ | i
. o . H ] H TR T T
appears across it. It takes about five time constants for the full 7] | e '
charge to be reached. In the example above. it will take g : |
5X.47=2.35 seconds for the capacitor to fully charge to E ' |
approximately 12 volts. 3 : |
: 2
The curve in Fig. 6 shows the voltage on the capacitor with 1 : |
respect to time. The one and five time-constant points are 0 f T } ; | >
identified there. L 2 3 4 5 5
. Act.ltjally it wogld be nice to know the exact voltage on the {T) TIME CONSTANTS ——— &
apacitor at any given time during the charging process. If w 2
ss. If we i i
knew the mathematical equati el v Fig. 6—The capacitor charges quickly at first, but then th ©
ion s . i . ¢ 8
q representing the curve in build up of further charge takes longer and longer. 3
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v=12(1-.12)

Now, subtract .12 from | to get .88. Finally, multiply the
source voltage by the above value to get the capacitor voltage:

v=12(.88)=10.56 volts

Now, that wasn't too hard, was it?

Refer back to Fig. 5. Assume we allowed the capacitor to
fully charge to 12 volts. Now, we throw the switch to the B
position. The capacitor will discharge through the resistor.
The voltage across the capacitor will decline until it is even-
tually zero. It takes one time constant (T=RC) for the
capacitor to discharge to a voltage of 36.8% of the initial
applied voltage. Using the same values as earlier, we can say
that in .47 scconds, the capacitor voltage drops to
12X.368 = 4.4 volts. It takes about 5 time constants or 2.35
seconds for the capacitor to fully discharge.

The discharge curve, therefore. looks like thatin Fig. 7. Its
equation is;

v =V VRC

1
Here, V| is the initial voltage on the capacitor. Assume we let
the capacitor charge to the full 12 volts. Then we flipped the
switch to the B position. What is the voltage after 1.5 sec-
onds? In the formula. t = 1.5 second.

V=12 1547
First. compute the exponent, or:
1.5/.47=3.19

Make it negative, then press iNv and ¢*. You should get
.0411. Now the equation looks like this:

v=12(.0411)

Making the final multiplication gives you the voltage on the
capacitor after 15 seconds or about .49 volts.

Exercise Problems

Try your hand at this now: Assume a capacitor of 220pF. a
resistor of 680 ohms, and a supply voltage of 5 volts.

1. What is the voltage on the capacitor after 2 time con-
stants?

2. How long does it take for the capacitor to fully charge
(or discharge)?

3. If the capacitor is fully charged. what is its voltage after
200 nS?

Rearranging
A lot of times you want to know what the time (1) is at a
stated charge or discharge voltage (v). That is easy to find. but
you have to rearrange the above equations to solve for t in
terms of v. I won’t bore you with the messy translation here,
but if you're so inclined. feel free to take a swipe at the
algebra yoursclf. Otherwise, just use the equations below.
Charge: t=-RClIn(1-v/V )
Discharge: t =-RCln(v/V))

So. let’s work on a couple of problems. Look back at Fig.
6. How much time does it take for the capacitor to charge to
let’s say 6 volts?

t=-RClIn(I-v/V )

TABLE 1—FARAD UNIT CONVERSIONS

TO CONVERT I ~ INTO " THEN ]
F I p.F_ B ] ><;106 —_]
F ! pF 1 x 1012
| PP - |
wF ] F i x 10-6
f’F | pF x 106
= = 4 — = 4
pF F x 10-12
. - 1
pF -1 wF x 10-6
12
124
10\
9 \
8 \
7
6
3 ----- Ny - 36.8%
' N
g | . 100%
1 I —
ol— s + ..T m— +
1 2 3 4

—

TIME CONSTANTS (T)
Fig. 7—A capacitor discharges in a fashion similar to the
way it charges, quickly at first, but slowly as time
continues. Its pace continues to slow as time goes on.

RC is our time constant T which we previously computed as
.47. The instantaneous voltage is 6 volts. The supply voltage
V_is 12 volts. So:

=—.47In(1-6/12)
t=-.47In(.5)

To find the natural log of .5 on your calculator, just key in
.5, then press the LN key. You should get -0.693. Multiplying
this by .47 gives:

=—.47(-.693)
t=.326 seconds

So after .326 seconds of charging. the voltage will be 6 volts.

Finding the discharge time is just as easy. Assume a full
charge ot 12 volts. How long does it take the capacitor voltage
to drop to 3 volts?

t=-RClIn(v/V))
t=-.47In(3/12)
t=—.47In(.25)
t=—-.47(-1.39)
t=.65 seconds

Exercise Problem
By now you have probably mastered that, but just to be
sure, check yourself on this problem.
4. How long does it take a .OlnF capacitor to charge
through a 10K ohm resistor to 10 volts if the supply voltage is
15 volts?

RC Pulse Shaping

One common application of RC networks is pulse shaping.
A pulse is a voltage (or current) that switches rapidly between
two levels as shown in Fig. 8. At A, the pulse switches
between zero and + 10 volts. At B, the pulse switches be-
tween —0.5 and —12 volts. In Fig. 8C, the two levels are +5
and -5 volts. The pulses at A and B are DC. the one in C is
AC. When the pulse on and off times are equal, we call it a
square wave.

Itis trequently necessary or desirable to change the shape
of the pulse. One example is to create narrower pulses at the
points where the pulse switches on or off. Such a circuit for
doing that is shown in Fig. 9. It is called a differentiator
circuit. It is nothing more than a simple series RC network.



The capacitor will charge or discharge when a pulse is
applied to it.

The exact operation of the circuit really depends upon two
key factors, the RC time constant and the on time of the
pulse. The on time of the pulse or the pulse duration is shown
in Fig. 8. It is less than the period of pulse. Let’s examine the
operation of the circuit in Fig. 9 in detail.

First assume that the capacitor is initially uncharged. The
input pulse is like that shown in Fig. 8A and is in its zero-volt
state. Let’s further assume that the pulse period is 4 mS. That
makes the pulse period one half this, or 2 mS.

We can now compute the time constant of the RC circuit.

T=RC=10x10*x.02x10*°
T=.2x10"3 sec or 200 pS

The capacitor will charge to 63.2% of the applied voltage, or
6.32 volts in 200 uS. Five time constants is:

5x200=1000 pS=1 mS

ON ON
HIOV - — — e — = = — = --
PULSE
DURATION A
____ov_ _____ -_———— —— -
, PERIOD
I 1
Vo m - m e e e — - -
~0.5v
PULSE
DURATION | }
B
TR T T T T T T T
1o PERIDD
ON ON
+HY-——— —_———-— —_—— -
PULSE
DURATION |
0-——F-4--4--]---- c
—uv
e
PERIOD

Fig. 8—Among the types of voitage pulses are positive
logic (A) where “‘on” is represented by a positive voltage;
negative logic (B), where “on” is represented by a negative
voltage; and bipolar (C), where “on” is signified by a
positive voitage, and “off” by a negative voltage.

C =.02uF

+

+10
O

PULSE INPUT
()

A
A A
<
=

R= <&
10KQ2 <

Fig. 9—A differentiator output can swing negative during
discharge if the input is truly shorted at zero volts.

As you can see, the capacitor will fully charge to 10 volts in |
mS.

Now, if the pulse switches on, the input voltage is suddenly
+10 volts. The capacitor doesn’t respond immediately. In
fact, it acts just like a short circuit initially. The result is that
we see the full + 10 volts across the output resistor. However,
this changes and then the capacitor begins to charge. The
voltage across the capacitor begins to increase just as you saw
in Fig. 6. But, if you look back at Fig. 9, you will see that in
the differentiator circuit the output is taken from across the
resistor, not across the capacitor.

To understand what the resistor voltage looks like, we need
to review some basic concepts. First, remember Kirchoff's
voltage law that says that the sum of the voltage drops in a
series circuit equals the source voltage. In Fig. 9, the capaci-
tor voltage (V) plus the resistor voltage (V,,) must equal the
supply voltage (V).

Vi=V+V,
The resistor or output voltage then is:
Ve =VV.

As you can sce, as the capacitor voltage increases, the
resistor voltage decreases. As the capacitor voltage reaches
full charge, the resistor voltage will be zero.

Another way to look at this is to observe the polarities of
the voltages involved in Fig. 9. The pulse polarity and the
capacitor voltage polarity are series opposing. The capacitor,
because it stores a charge, acts like a DC source as well. The
source and capacitor voltages add algebraically to produce
the composite voltage that appears across the resistor. Since
the polarities are opposite, the algebraic addition becomes a
subtraction. Therefore, the resistor voltage is the difference
between the source and capacitor voltages. That's what the
formula told us earlier. Anyway, as the capacitor charges, the
total voltage applied to the resistor decreases.

Figure 10 shows what’s happening. As you can see, the
output rises steeply to + 10 volts as the pulse switches on,
then rapidly decreases as the capacitor charges. The capacitor
is fully charged in | mS or one half the pulse width. The
resulting output voltage is a narrow positive-going pulse.

Now, the input pulse switches from + 10 to zero volts. A

b 2m§ ————
] ]
+10V ' —_—
Vs
0 QR
VC
0V -~ SHDRTER
TIME
Vi CONSTANT

Fig. 10—Notice the voltage swing during discharge. That is
due to the change in the current direction upon shorting.
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zero pulse-generator output is equivalent to a short across the
generator input. Referring back to Fig. 9, you can see that that
effectively places the voltage directly across the resistor. The
positive plate of the capacitor is brought to ground so the
output goes negative with respect to ground. Since we let the
capacitor charge fully to + 10 volts, the output conversely
goes to —10 volts.

The capacitor then begins to discharge through the resistor.
The discharge curve looks just like that shown earlier in Fig.
7. In one time constant, the output voltage drops to 36.8% of
the initial capacitor voltage or .368 X —10 =-3.68 volts. After
5 time constants or | mS, the capacitor fully discharges to
zero. You can see the effect in Fig. 10. As you can see, the
differentiator produces narrow positive and negative pulses at
the switching points of the input pulse. The width of those
pulses depends upon the time constant. If the time constant is
very short compared to the input pulse width, the capacitor
charges and discharges, fast creating very-narrow output
pulses. See Fig. 10.

On the other hand, if the time constant is long compared to
the pulse duration of the input pulse, then the capacitor may
not fully charge or discharge before the input pulse switches.
That condition is illustrated in Fig. 11. Assume that the time
constant is long compared to the pulse width. During the
input pulse, the capacitor charges up to +6 volts. The
resistor voltage will drop from +10to + 4 volts as the figure
shows. Then, the input switches to zero. The capacitor is
connected across the output resistor as described before. But
it only has 6 volts on it so the output switches to —6 volts.
Then the capacitor discharges through the resistor to about
—2.4 volts before the input pulse switches again.

With the pulse on again, the + 10 input adds to the -2.4
volts on the capacitor giving a 10-2.4 = 7.6 volt output pulse.
The capacitor begins to charge to this value and again the
output decreases.

With larger time constants, the capacitor never fully
charges or discharges during the input pulse. As a result, the
output is not what you could really call pulses. It is instead
more of a distorted square wave. If you make the time
constant very long compared to the pulse duration, the capac-
itor will charge very little and the output will be very nearly
the same as the input as Fig. 11 shows.

To create short, narrow pulses as desired, the differentiator
must have a very short time constant compared to the pulse
duration. If we call the pulse duration t, and the time constant
T. then for a good differentiator:

T<t,
or

t,>T

d

where >means much greater than and <€means much less
than. For a good differentiator, the pulse width ought to be at
least ten times the time constant.

Now, let’s look at an integrator circuit. It too is a simple
series RC circuit except the output is taken from across the
capacitor. See Fig. 12.

Let’s again assume the input pulses of Fig. 8A. When the
input switches from 0 to + 10 volts, the capacitor acts initially
as a short so the output is zero. But then, the capacitor begins
to charge toward + 10 volts. The output rises with the shape
you saw back in Fig. 6. If the pulse duration is long enough,
the capacitor will fully charge before the pulse switches back

| INPUT PULSE J
| CURATIGN 1

VERY LONG -6V
TIME -
CONSTANT

COMPARED TO

THE PULSE

OURATION

Fig. 11—Pulse distortion is easily created in a
differentiator with a long time constant. Notice how the
voltage does not stabilize, but drifts all over the place.

R=10K
AAA
wy

+

PULSE INPUT
o

Fig. 12—An integrator setup is similar to that of a
differentiator, except the output is taken off the capacitor.
Its action is therefore the opposite of a differentiator.

+10v

Fig. 13—The output of an integrator is a distortion of the
input pulse. As you make the time constant shorter in
comparison to the pulse duration, the output will begin to
resemble the input more and more closely.

to zero. In other words, the time constant is short compared to
the pulse duration.

When the input pulse switches back to zero, the generator
acts as a short. Therefore, the capacitor will begin to dis-
charge. If the time constant is short, the capacitor will fully
discharge before the pulse changes positive again.

Using the RC and pulse-duration values given earlier, the
input and output waveforms will be as shown in Fig. 13. That
is not a particularly useful waveform. It is just a distorted
form of the input pulse. Making the time constant even
shorter will cause the capacitor to charge and discharge more
quickly so that the output looks very much like the input as
shown by the dashed lines in Fig. 13.

{Continued on page 106)
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204 on COMPUTERS

Class 5 modems can exchange up to twice the data in halif the time

LITIME!. . . PARTICULLARLY WHERE 1IT

| arithmic. Each new item of hardware
and software takes less time to develop,
debug. and get into common use than
its predecessors. Particularly where 1t
concerns modemized communications.
there is little time lost between the
thought and the application.

I must have plugged along for some
15 years with a modem that ran at 110
baud, which was as fast as anyone
needed because most of us used a TTY
(teletypewriter) for mainframe and per-

sonat computer [/O: and 110 words-per-
| minute, which is what 10 baud works
out to be, was as fast as the TTY could
operate.

But then we got the electronic termi-

nals and TTYSs that could operate at 300
wpm: and it seems that almost over-
| night most computerists were convert-
ing 10 300-baud modems so that they
could apply the tfull potential of the new
TTYs and on-line matrix printing.
[ 1 don't think [ used a 300-baud
modem for more than a couple of years
| betore the on-line information services
were pushing 1200-baud operation. be-
cause personal computers could store
information for later transmission and
retrieval; it was no longer necessary to
print in step with the data-transmission
rate.

Not Fast Enough

But even 1200 baud wasn’t fast
| enough for business use, and about a
| year or so ago 2400 baud really caught
fire as the preferred modem speed for
asymmetrical communications on con-
ventional subscriber telephone lines—
what is called the switched network.

With telephone costs skyrocketing
because of what is euphemistically
termed ‘‘telephone deregulation,™
heavy users of modem communications
pushed the capability of the con-
ventional dial-up telephone system to
its limit. But just as a marathon runner
has *“the wail™™ at which endurance runs

1

concerns personal computing, is log- |

Class 5 modems don’t look much different than the usual full-feature modem. You
almost have to read the fine print to discover that model 224E from MultiTech
Systems features error correction, speed correction for fixed-speed computer ports,
and data compression.

out. 80. t0o. does the switched network
have a wall.

For conventional two-wire subscrib-
er lines, it’s 2400 baud; which for all
practical purposes means a maximum
ot 2400 bps (bits per second). (While
there has been some success on the
switched network with higher baud
rates. it usually means half-duplex oper-
ation, and/or synchronous modems—
which tend to get very expensive. and
are not all that reliable. The higher
baud-ratc modems usually have auto-
matic fallback to a slower baud rate
when the going gets rough.)

Now onc of the facts of life is that if
you can’t blow up a wall, you can only
get past it by going over. under. or
around the sides. In the case of the 2400
baud “*wall.”” depending how you look
at it, we either tunnel under. or get a
boost and go over in order to exceed the
2400 bps (bit per second) limitation.

The way it’s done is with something
called the Cluss 5 Protocol, which is
based on Microcom, Inc.'s Microcom

-J

Nenwork Protocol (almost always short

ened to simply MNP). !

Software to Hardware
Unlike a conventional modem that

depends on the communications soft- |

ware to provide error correction. a Class |
5 modem contains both error-correction
and data-compression tirmware (mean-
ing built-in software). You probably all
understand error correction, whercby
the originate and answer computers or
modems software-handshake each
block of data. If the handshakes don’t
match, the oniginating station keeps re-
peating the block until it receives a
handshake that indicates data has been
received properly.

Data compression is something dif-
ferent. Basically. the originating
modem strips out unneeded bits of data.
It samples repeated characters. and
when three more appear in succession,
it compresses the three characters into
enough data so that the three can be

(Continued on page 95)
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By Don Jensen

X'ING

Guiana...Guinea—Not sound-alikes, but similar enough to cause confusion

[JGUIANA—ACTUALLY THERE ARE
three of them—is in South America,
while Guinea—all three of them-—is in
Africa. Add New Guinea, half a world
away, and it complicates the situation
still more. SWLs. of course, because of
their tuning interests are more attuned
to such geographical trivia than non-
shortwave types.

But its more than a “name game”
that we’re playing here. Among the
Guiana—Guinea countries are some in-
teresting listening targets for shortwave
DXers. Take the Guiana trio, for in-
stance, located high on the “‘shoulder™
of South America, tucked in there on
the Atlantic coast between Venezuela
and Brazil.

There is French Guiana, technically a
part of France; Surinam, an indepen-
dent nation formerly called Dutch
Guiana; and Guyana, a post-indepen-

dence spelling for the former colony.

British Guiana.

Easily, the easiest to hear of the
Guianas is French Guiana, thanks to a
high-powered shortwave-relay transmit-
ter facility operated by Radio France
International (RF1). When you listen to
RFI’s English programming at, say.
0330 UTC, on 6055 or 9800 kHz, the
strong signals you here are coming from
500-kilowatt transmitters at Montsin-
ery, in French Guiana.

The other shortwave outlet in that
French territory is Radiodifusion Fran-
caise d’Outre-Mer Guyana, or simply
RFO. which broadcasts from the city of
Gayenne. That station’s transmitter out-
puts a mere 4 kilowatts, so it is not an
easy catch, but try 3385 kHz during the
very-early morning hours, say 0900
UTC or so.

The other Guianas are iffy proposi-
tions. Surinam’s Radio Apintie, in the
capital of Parimaribo. sometimes
shows up, mornings or evenings, on
5005 kHz. but that frequency is often a
noisy one. Further, there are questions
about whether the station’s operations

This exotic scene of an indian temple,
Qubt Minar, is from a QSL card sent by
All India Radio (AIR) in Delhi.

are all that regular. And the Guvana
Broadcasting Corporation’s shortwave
station at Georgetown, Guyana, on
5950 kHz isn’t reported by listeners too
often, either.

For Guinea, we have to leap the At-
lantic. On the west-African mainland is
the Republic of Guinea. Its govern-
ment-operated shortwave voice, at Con-
akry, is Radiodiffusion National’s Voix
de la Revolution. Look for it at about
0600 UTC on 4900 kHz, and at other
times on 7125, 9650, or 15,310 kHz.
Given that country’s colonial heritage,
it isn"t surprising that much of the pro-
gramming 1s in French.

On the other hand, the linguistic
background of the Democratic Re-
public of Equatorial Guinea is Spanish.
It’s a curious country, consisting of the
mainland portion, formerly Spanish
Guinea, and the offshore island that was
carlier known as Fernando Po.

Radio Nacional de Guinea Ec-
natorial has a mainland station at the

city of Bata, operating on 5000 kHz. It
is heard in North America with not too
much difficulty. either at sign-on short-
ly after 0500 UTC. or at around 2100
UTC.

Even easier to log is the station’s
international service at Malabo, which
is in English, around 2100 UTC; the
broadcasts consist mostly of recorded
religious programs by several U.S.-ra-
dio preachers. The frequency is 9553
kHz.

Portugal also controled part of Af-
rican Guinea during its colonial days,
but Guinea-Bissau has been indepen-
dent for several decades now. In the
past, Radiodifusao Nacional operated
on shortwave in the 60-meter band, but
that station has been inactive for quite
some time.

New Guinea, naturally, is an entirely
different bit of business. It is the largest
island in the world, located north of
Australia. The island is split, these
days, between the nation of Papua New
Guinea and the Indonesian territory of
Irian Jaya.

Papua New Guinea has a series of
shortwave transmitters throughout its
farflung territory. most of which can,
under favorable conditions, be heard in
many parts of the U.S. and Canada. But
for starters, the most commonly heard
seems to be the NBC station—which
stands for National Broadcasting Com-
mission of Papua New Guinea—at Port
Moresby, on 4890 kHz. Try to listen for
that one at between about 1000 and 1400
UTC, or at about dawn where you live.

Finally, Indonesia’s national net-
work, Radio Republik Indonesia has
several shortwave stations in Irian Jayas,

‘CREDITS: Robert Ross, Ont; Richard
Edkman, CA; Cedric Marshall, Ont.; Gordon
Edwards, OH; Richard Lemke, Alberta, Can-
ada, Steve Wallace, CA; Michael Bryant, GA,
North American SW Association, 45 Wild-
flower Rd., Levittown, PA 19057; Ontario DX
Association, Box 161 Station A, Willowdale,
Ontario, Canada M2N 5S8




which is the western half of New
Guinea. At the right time of year—
September and October are good times
to try—and under favorable conditions,
the RRI outlets at Jayapura (on 5045
kHz) and at Faktak (on 4789 kHz) can
occasionally be heard.

So with Guiana and Guinea, in their
various versions, and New Guinea,
you've got some interesting DX hunt-
ing ahead of you.

Feedback

Questions, comments on SW pro- |

gramming heard, and commennts on
what you've liked and what you haven’t
liked in this column are always wel-
come. Drop me a line in care of the
address that appears at the beginning of
the Down the Dial section, clsewhere in
this column.

Dan Riter of Allentown, PA is one of
our readers who recently wrote. Dan
asks: “Do you have a a circuit for a beat-
frequency oscillator (BFO) that [ can
hook up to a portable receiver? Then |

| could listen to the many CW (code) and
{ SSB (singie sideband) signals that my

receiver can pick up.”

Hey. Dan. | have a pact with other
Hands-on Electronics authors: | don’t
*do’ construction projects and they
don’t deal with shortwave topics. Se-
riously, though, [ have doubts as to
whether the results of any such project
would be worth the eftort. In the long
run, you'd be more successful in tuning
CW and single-sideband signals (par-
ticularly the latter) with a receiver de-
signed to easily receive SSB. That
includes some not-too-costly models.

But, if you do want to play about with
SSB, you might try this old trick—
sometimes called the Poor Man’s
BFO—that dates back to the early days
of single-sideband radio: Take a small
AM radio, place it near your shortwave
receiver. Turn it on but keep the volume
as low as you can. No guarantees, but
sometimes the RF radiated by the AM
radio will mix with the SSB or CW
signal and make those transmissions
intelligible.

Usually, the focus in this column is
on SW roadcast—i.c.. music. cnter-
tainment, news. and other programs for
general audiences. But there are other
transmissions on shortwave, including
the non-program “‘utilities” such as
VOLMET—uaircraft weather transmis-
sions for international flights.

Robert J. McNulty. Raritan, NJ, men-
tions a couple of his VOLMET catches.

*“I had reception of Shannon Airport,
Ireland on 3414 kHz at 0410 UTC with
strong signal and no radio interference.
Also | had the RAF VOLMET on
4723.6 kHz at 0422 UTC with a weak
signal. It was difticult to stabilize with
some drift.”

R.J. uses a Panasonic RF-B600 re-
ceiver and | can’t resist adding his final
P.S.: *Great column! Read it each
month!”

Down the Dial

Well once again we've reached the
spot where each month we feature your
reports about what’s being heard on the
shortwave bands. Send your loggings to
Jensen on DXing, Hands-on Elec-
tronics, 500-B Bi-County Blvd.,
Farmingdale. NY [1735. Also any
questions about stations heard or other
SWLing subjects are welcome; I'll try
to answer them in a tuture column.

Charles Darwin in the 19th Century.
Today that lovely island is home to the
shortwave station, La Vo: de Galap-
agos. also announcing as Radiodifu-
sora de Galapagos. That station. which
broadcasts in Spanish, often can be
heard until its sign-off, at about 0200
UTC.

Greece—9395 kHz. If you liked the
music in “Zorba the Greek,” chances

Greece, which can be found on that

Guatemala—3380 kHz. Like listen-
ing to Central-American music such as
Marimba rhythms? Try tuning Radio
Chortis during the evening hours. The
station signs off the air just prior to
0300 UTC.

Nicaragua—o6100 kHz. What is the
Sandinistas government in that country
saying about US policy? You can find

ABBREVIATIONS

AIR All India Radio

AM amplitude modulation
(modulated)

BFO beat-frequency oscillator

CKFX C is prefix for Canadian SW
station call signs (CKWX,
CKVP, CFRB, CFCX, etc.)

Cw continuous wave

DX long distance (over 1000
miles)

DX'er listener to long-distance
shortwave broadcasts

kHz kilohertz (1000 hertz)

NBC National Broadcasting
Commission

QSL verification reply from
broadcaster

RAF Royal Air Force

RF radio frequency

RFI Radio France International

RFO Radioditusion Francaise
d'Outre-Mer

RRI Radio Republik Indonesia

SSB single-sideband

SW shortwave

SWL(s) shortwave listener(s)

us United States

UTC/GMT Universal Time Code/
Greenwich Mean Time

WHRI World Harvest Radio

International

out by tuning in Managua’s ofticial sta-
tion, the Voice of Nicaragua, in En-
glish. at 0300 UTC.

North Africa—12,005 kHz. One of

North African stations is Tinisia RTVT,
which has been reported with Arabic
programming, but European music at
around 0730 UTC.

South Korea—9570 kHz. With the
summer Olympics nearly upon us, a
good spot to watch for shortwave
coverage of the competition is Radio
Korea, in Seoul. English-language pro-
gramming can be hard between 1400
and 1500 UTC.

United States—17,830 kHz.
WHRI, World Harvest Radio, transmit-
ting from Indiana. is one of the new
batch of shortwave broadcasters with
religious programming that have gone
on the air in the last several years. If you
are interested in the station, you can
tune it in at 2100 UTC. =

Canada—6030 kHz. CFVP in Calg-
ary. Alberta is perhaps the toughest of
the private Canadian SW station to log.
But some DXers in the *“Great White
North™ have heard it around 2100 UTC,
identifying itself as AM 106. after the
medium-wave outlet on 1060 kHz that it
relays.

Galapagos Islands—4810 kHz.
Six-hundred miles oft the coast of Ec-
uador, is that land of exotic flora and
fauna, which challenged and inspired

are you'll enjoy tuning in to the Voice of

the lesser-known and seldom-heard |

e e

frequency. Try looking at about 0130 |
| UTC. |

|
|
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By Marc Ellis

., GLLIS ow ANTIQUE RaDIO

Restoring A Zenith Shutter-Dial Set

HANDS-ON ELECTRONICS

@
-]

[JJUDGING FROM THE VOLUME OF
reader mail received, the columns deal-
ing with the Echophone EC/ restoration
project (concluded in the November,
1987 issue of Hands-On Electronics)
were among the most popular. to date,
in the Ellis On Antique Radio series.
So. never being shy about capitalizing
on a good idea, I’m going to kick off a
new restoration project this month.
But first. a word to all the people who
wrote me in response (o the two col-
umns on the Crosley 50 (January and
February 1988): Even though [ devoted
the last two columns to catching up on
the mail backlog, 1 wasn’t able to get to
the Crosley letters. Be patient, though!
I'm saving your very interesting stories,
questions, and comments for a column
that will appear tn the near future.

Zenith’s Tricky 3-Band Dial

Some years ago. | happened 10 be
driving through a rural arca of Missouri
on business. Passing a likely looking
antique store and having a little time to
spare. | stopped to check the old-radio
scene. The young lady who waited on
me showed me a Zenith BC/SW con-
sole with a very interesting looking
round. black dial. It had been for sale,
she said. But, now that she and her
husband had made an accidental discov-
ery about the dial mechanism, they
were going to keep the set.

In response to my raised eyebrows,
the girl reached out and turned the
bandswitch. As she did so, 1| was
amazed to see the dial calibrations
change almost instantly from broadcast
band, through two different shortwave
bands. and back to broadcast band
again. [ couldn’t figure out what was
happening until 1 tried the operation
myself. Rotating the bandswitch a little
more slowly, | watched a pair of semi-
circular dial segments carrying one set
of calibrations flip out of the way. to be
replaced immediately by a pair carrying
another set.

The Zenith 75232 as received from the
dealer. The set is 16-inches wide, and
almost two feet high; the charred area
around the speaker is a result of a
furnace explosion.

I left the shop with mixed teelings.
While | was really taken with the beau-
titul and ingenious dial mechanism, |
was almost happy that the radio wasn't
tor sale. Even though our home isnt
exactly small, we don’t have a whole lot
of space available for console storage.

Bad Luck/Good Luck!

A tew months later. | happened to be
visiting an antique-radio dealer of my
acquaintance—an old gentlemen who
bought and sold the sets as a retirement
hobby. I described the dial of the Zenith
console and asked if he had ever come
across one. “Oh yes.” he said, “that’s
called a shutter dial. and Zenith made
quite a tew models using them.”

“Were they all consoles?™ I asked.

In reply, he led me over to a Zenith
table model the size of a small juke box.
It was casily the tallest non-console ra-
dio I had ever seen. And, though the
mechanism was jammed, it obviously
had a shutter dial just like the one 1I'd
seen in the antique store. “‘How

! much?” T immediately queried. But it

wasn "t for-sale because the dealer want-
ed to work on it himselt! Disappointed,
I began to wonder if 1I'd ever come
across a shutter-dial set with an owner
who'd be willing to part with it.

A few wecks later, though, I received
a phone call from the dealer. It seemed
that, not long after my visit, something
had gone wrong with the gas furnace at
his home. The result was a small, but
violent, explosion that damaged several
of his old sets. The table-model shutter-
dial radio I'd admired was among
them—but was still restorable. He was
moving to a new location and wanted to
reduce his stock. If | was still interested,
he'd give me a good deal on the radio.
Needless to say. | lost no time in getting
out there to pick up my new acquisition.

Human nature being what it is, |
didn’t do much with the set after getting
it safely under my wing. There were too
many problems to be solved, and the
time never seemed right to begin on
them. But the radio’s many problems
and high interest value should make it
an ideal restoration project for this col-
umn. So let’s get started!

Introducing the Model 75232
Though the photos don't suggest it,
the Zenith Model 78232 has to be onc of
the largest table-mode! sets ever made.
The cabinet is about 16-inches wide,
and stands almost two-feet high. Its

A (S ’
Here's the shutter-dial assembly that
makes the radio so interesting. You may
be able to see the edges of the jammed
shutters in the recessed inner circle.
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FEATURES

® 1/10 supply current of a LM148 200 pA/Ampiifier (max)
8 Low input bias current 50 pA (max)
r r ® High gain bandwidth 1 MHz

8 High slew rate 1V,

® Low noise voltage for low power 35 nV/V
® Low Input noise current 0.01 pA/VH2
y u r ® High input impedance 1022
e 8 High gain Vg = +10V, R_ = 10k 50k (min)

ABSOLUTE MAXIMUM RATINGS

FactCards!

LF4a44A LF444
Supply Voltage + 22V +18V
Differential Input + 38V +30V
GENERAL DESCRIPTION Voltage
i ¥ - The LF444 quad low power operational ampilifier provide input Voltage +19V + 15V
IerdL.jmgg Hands-On many of the same AC characteristics as the &duslry stan- Range )
—Electronics® FactCards. dard LM148 while greatly improving the DC characteristics Ouctput Short Continuous Continuous
i » _ of the LM148. The amplifier has the same bandwidth, siew ircuit
Each I§SU§, Hands On rate, and gain (10 k(1 load) as the LM148 and only draws one Duration
Electronics® will present 3 tenthhtgg irpri)ly cl:turrenfj ng :Fe LM%& in addi'tiorr: thLer:II TPowef Dissipation 900 g(u:w 509 g(x:w
o matc gh voltage input devices of the LF444 | max 150 115
.new EactCards, each deal- reduce the input blas and offset currents by a factor of GA 100°CW 150°CW
ing with one of a variety of 10,000 over the LM148. The LF444 also has a very low Storage —65C=T,=150°C -65°C=T,=<150°C
equivalent input noise voltage for a low power amplifier. Termperature

—electronics topics. Some
will deal with electronics
“basics, some will deal with
discrete components, some
—will deal with IC's, and
-=some will deal with circuits
—and applications.
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All will contain the type of
information electronics hob- - T;ar?::ztlgg\gﬁ ,g',',f"" voltage 10mx
=byists need, but sometimes ® Low input noise voltage 16nV/5\‘/)'EE
~must search to find. With INVERTING ol A L AL
FactCards, you can find that INFUT s High slew rate 13Vius
=i H H 8 Low supply current .8m,

information in a hurry. NEn-RTVERT IS Madles ® High input Impedance 1020
. INPUT ® Low total harmonic distortion A, =10, <0.02%

Ry = 10k, V,, = 20Vp-p, BW = 20Hz-20kHz -
® Low 1/t noise corner 50 Hz
® Fast setting time to 0.01% 2ps

ABSOLUTE MAXIMUM RATINGS

]
Supply Voltage +18V
v Power Dissipation 500mwW
Operating Temperature Range 0°C to +70°C
A 15°C
Differential Input Voltage £30V
r Input Voltage Range +15V
’ Output Short Circuit Duration Continuous
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C
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FEATURES
® 19,999 count A/D converter accurate to + 1 count
® 10uV resolution on 200mV scale

* 110dB CMRR

e Direct LCD display drive

o True differential input and reference

e Low power consumption

o Decimal point drive outputs

® Overrange and underrange outputs

o Low battery detection and indication

® 10:1 range change input

ABSOLUTE MAXIMUM RATINGS
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' Input Voltage (Note 1)
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Power Dissipation
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Storage Temperature .. ............. -65°C to + 160°C

Lead Soidering Temperature .. ................. 300°C




seven-tube circuit includes a 6A8 os-
cillator-mixer, a 6K7 IF amplifier, a
6H6 diode detector, a 6F5 first audio
amplifier, and a 6F6 audio output. The
rectifier tube isa 5Y4, and a 6TS is used
as a “‘magic-eye” tuning indicator. I'd
estimate that its date of manufacture is
about 1938.

The radio includes three bands:
broadcast, shortwave, and police. Since
the shutters are stuck right now, I can’t
give you the frequency ranges covered
by the shortwave and police bands. But
I’ll report on that in a future column.

At first glance, it looks as if the cab-
inet contains a lot of wasted space—
perhaps the set was made unnecessarily
large to look extra-imposing. And
while there’s no doubt that Zenith was
going for an imposing look when they
designed the 78232, there is actually
very little extra vertical space in the
radio. First of all, the set’s chassis is
unusually deep to accommodate a
large, below-deck, tuning flywheel.
Stack the large tuning-dial assembly on
top of that, cap the whole works with an
eight-inch dynamic speaker, and
you’ve used up most of two feet.

Zenith obviously intended for the
dial assembly to be the focal point of the
radio, sparing no pains to make it beau-
tiful, smooth-operating, and conve-
nient to use. I’ve already told you how
the shutters work. The dial-drive mech-
anism itself is also worthy of mention.
It contains a vernier-drive setup that
resembles a clock mechanism. Turning
the tuning knob moves a long pointer,
somewhat like a sweep second hand,
around the outer—or vernier—scale of
the dial.

Continuing the clock analogy, the
scale is divided into 60 second-like in-
tervals. As the long pointer sweeps
around that scale, a shorter, inner point-
er moves, somewhat like a minute
hand, at a much-slower rate. That
“hand” points to the actual frequency-

A view of the chassis looking towards
the rear of the dial assembly. The
horizontal cylindrical unit at the top
is the magic-eye tuning indicator.

calibration marks on the shutters. A
heavy flywheel mounted on the tuning
shaft makes operation of the tuning
knob unusually smooth and positive.

The settings of the set’s three other
controls (volume, tone, and band-
switch) are displayed around the periph-
ery of the tuning dial. Each has a
numbered or lettered circular scale that
turns as the control is rotated. And each
scale is arranged so that a segment of it
is visible through a crescent-shaped
window. All the lettering is beautifully
done in white on a jet-black back-
ground, and the total effect is very im-
pressive indeed.

Taking Stock

If you look at the photo of the set in
its cabinet, you’ll notice that the grille
cloth directly in front of the speaker is
charred and torn. That was caused by
the furnace explosion, which shot
through the cabinet at that point, rip-
ping the speaker cone right out. I'll
need to locate an appropriate replace-
ment cloth, but the speaker problem
was solved some years ago: I had it
reconed by an expert not long after I
bought the set.

Knobs are going to be a problem.
The large main-tuning knob was still on
the set, as was one of the three smaller
control knobs (although the latter has a
broken flange). The other two control
knobs are missing. Those are ornate
wood knobs bearing the Zenith logo,
and will be difficult to replace. The dial
glass is also missing—possibly a victim
of the explosion. Maybe a clock parts
supplier will have one that fits.

Instead of using easy-to-replace dial
cord, the set requires a special drive
belt. The original is brittle and broken,
but could be used as a model for some
type of expedient replacement. The
set’s original owner presented me with a
replacement that he fabricated from
nylon-monofilament fishing line. He
assured me that it would fit perfectly
because he had made several just like it
for similar models. We’ll see!

All tubes in the set tested good,
which is certainly a plus. However, a
few of the original “G”-style (tall-
glass) tubes have been replaced with
their “GT” (short-glass) or metal
equivalents. In one case, the top of a
cylindrical tube shield had to be
pinched-in to give the grid lead enough
clearance to extend down to the much
shorter replacement tube. In another
case, where no tube shield was used,

under the chassis. Note the tuning fly-
wheel (lower center) and the long, light-
colored resistor (to left of center)

with some of its paint burned off. The
burned condition may indicate a short.

the grid lead looks absurdly long on the
shorter replacement. If I can find them,
I’d like to reinstall **G”’ types for a more
authentic look.

Thus far, the only test I've made on
the electronics of the set is my standard
pre-start-up procedure. With the rec-
tifier tube removed, I plugged in the set
and turned it on. That allowed me to
check the on-off switch and power
transformer without applying B + volt-
age to the radio. The switch functioned
normally, the tubes and pilots lit up, and
an AC voltmeter across the trans-
former’s high-voltage secondary indi-
cated a normal reading. So far, so good.

I did note, though, that the paint on
one of the set’s carbon resistors was
partially burned off and that there
seemed to be a deposit of soot on the
chassis surface directly above the re-
sistor. That evidence of overheating will
not be ignored, because it could be
symptomatic of a short-circuit con-
dition that will have to be corrected
before power is applied to the radio.

To complete our overview of the ra-
dio’s more obvious problems, let’s talk
about the cabinet. The cabinet itself is
very sound, but the finish is almost
completely gone; it’s down to the bare
wood in most areas. That may be due to
the explosion and/or storage conditions
over the years.

What concerns me is the complete
lack of grain in the exposed wood. It
suggests that the cabinet originally had
grain that was created using pho-
tographic procedures (very common in
sets of this era), which disappeared
along with the finish. That can’t be re-
stored, of course, and I’ll have to con-
tent myself with a careful stripping,
staining, and refinishing of the wood
surface as it now exists.

When next we meet, we’ll probe
more deeply into the 78232. |
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| LJLOOKING AROUND MY NEIGH-
borhood might lead one to conclude
that half the amateur operators in *‘4-
land™ live here. On every block there is
at least one 40- to 60-foot tower topped
with a multi-element tri-band beam an-
tenna or quad. Given that such antennas
are expensive, and the mortgage com-
pany eats a considerable portion of my
budget every month. I am noticeably
Jealous, of course. But are those beams
really necessary?

To ask a few of the top DXers you
would think so, but amateur operations
do not depend on having such an anten-
na. Some years ago | knew an amateur
who hailed from Brooklyn, and then
moved to downtown Washington, DC.
In both places, he lived in an apartment
building. His antenna was a dipole ex-
cited by the 30-watt output of a Heathkit
DX-20 transmitter.

With that little rig and **impossible™
antenna he worked 40-meter DXCC
from both Brooklyn and Wash-
ington...which proves that it is the oper-
ator not the equipment that makes the
critical difference. (A good mechanic
never blames his or her tools.) Sure, the
little guy has to work a little harder, but
still can get good results...and become
a lot better operator in the bargain than
his “‘blowtorch” buddy.

Recently 1 resurrected the old-fash-
ioned half-wavelength dipole to supple-
| ment my four-band trap vertical. Too
few amateurs have proper respect for the
dipole, and that’s a shame for it really
works. The dipole (when done right) is
a good performing antenna, and it’s dirt
cheap...which makes the cost/benefit
ratio tremendous.

The word dipole means “two pole.”
The basic configuration is shown in Fig.
1. Two quarter-wavelength sections
form the half-wavelength radiator. The
transmission line is typically 75-ohm
coaxial cable (which we’ll discuss
later), and is applied to the center point

I l‘—l‘h.f

By Joseph J. Carr, K4IPV
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Fig. 1—The dipole (meaning “two
pole”) consist of two quarter-wave-
length sections to form the half-
wavelength radiator. The transmission
line is typically 75-ohm coaxial
cable, which is applied to the center
point between the two elements. The
coax inner conductor is connected to
one radiator, and the shield is
connected to the other radiator.
between the two elements. The coax
inner conductor is connected to one ra-
diator, and the shield is connected to the
other radiator.

According to best practice, the ideal
dipole should be installed several wave-
lengths above ground, and several
wavelengths from any conducting ob-
ject. In the real world, however, that's
seldom attainable except (possibly) in
the upper HF bands (i.e., 21-MHz and
up). At lower frequencies, the ideal is
seldom achievable. Consider the 40-
meter band dipole, for example. Half a
wavelength is around 66-feet, so a full
wavelength is 132-feet. Several wave-
lengths is usually taken to mean five
wavelengths, so the ideal 40-meter an-
tenna would be 660-feet off the ground,
or 105-feet higher than the Washington
Monument!

Obviously, a lot of good working di-
poles are floating around the at-
mosphere at anything that approaches
the correct (ideal) altitude.

Fortunately, the ideal need not be
achieved in order to make a good work-
ing dipole. If the dipole is only a half
wavelength above ground semi-ideal
performance is approximated...not the
best, but darn good. A 10-meter. 13-

meter, or 15-meter dipole can easily |

meet the half-wavelength high criteria.
A 15-meter dipole need only be 22-feet
off the deck to meet that criteria.

But even at less than a half-wave-
length high, the dipole performs well,
but with some qualifications. For sev-
eral years my 40-meter dipole (with
which I worked a lot of DX) was only
I5-feet off the ground at the porch end
and 26-feet off the ground at the tree
end; when a friend managed to climb a
couple of trees for fat ol” K4IPV and
install a 40-meter dipole at the 40-foot
level, I was in hog heaven. | bet that
most amateur-radio dipoles are in-
stalled in a situation (less than ideal)
such as illustrated in Fig. 2: one end
attached to the house (or in my case a
porch) and the other end attached to a
tree or another building.

There are two effects of installing a
dipole at less than optimum height.
First, the pattern is changed. The stan-
dard dipole pattern (ideal) is shown in
Fig. 3A. The “figure-8” patiern shows
that the dipole is bidirectional, and as
such, places the vast majority of the
energy in the two main lobes. At non-
ideal heights, the ideal pattern degener-
ates into one with a lot of sidelobes (see
Fig. 3B). But for practical purposes
that’s rarely a problem. and indeed if
there are points where you'd like to
make contact in several directions, then
1t may actually be a benefit.

The other defect of less than ideal
dipoles is that the feedpoint impedance
is not the ideal 72-ohms. The actual
impedance can vary from about 40 to
almost 140 ohms depending upon the
antenna’s height above ground. If the
impedance causes a VSWR, it will be
(at most) 72/40 = 1.8:1 in one direction
or 140:72 = 1.9:1 in the other. That
VSWR is almost not worth correcting,
but if necessary, a coaxial “Q-section”
or other method can be used to over-
conme the VSWR.

S — —d
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Fig. 2—It is a safe bet to say that most amateur-radio dipoles are installed
under circumstances that are less than ideal, as illustrated here, with one
end of the radiator attached to the house and the other end attached to a

tree or another building.
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Fig. 3—There are two effects of in-
stalling a dipole at less than optimum
height. First, the pattern is changed.
The ideal pattern of the dipole in “A”
shows the vast majority of the energy
to be located in the two main lobes.
At less than ideal heights, that pat-
tern degenerates into one with a lot
of sidelobes, as shown in “B."”

Dipole Length

In free space, the length of a half-
wavelength radiator is found from: L =
492/f, where L is the length in feet,
and “f” is frequency in megahertz. But
close to the Earth’s surface (not several
wavelengths above it), a ‘“‘ground
effect” takes over and reduces the re-
quired length by a few percent. The best
formula to use is L = 468/f. That length
is the overall length of both radiators
together—the individual elements are
exactly half that length.

But even that is a **first cut” attempt,
for there are several factors that affect
length. Make the length a few inches
longer than that, and initially don’t sol-
der the outer insulators. Install the an-
tenna at its regular height, and measure
the VSWR at several frequencies until

the frequency of minimum VSWR is
found. If it is lower than the design
frequency, then the antenna is too long;
if the frequency is higher than the de-
sign frequency then it’s too short.
Adjust the length (both elements
equally) to compensate and re-measure.
When the minimum VSWR is found at
a frequency close to the design frequen-
cy, then you’ve made it. Tin both ends.
According to the “‘standard wisdom”
about dipoles, the following rules apply:

® Make the dipole as high off the
ground as possible.

@ Have the feedline go off at an angle of
as close to 90-degrees as possible.

@ Connect the center conductor of the
coax to the end away from the house.

The validity of the latter is open to
some doubt in my mind, especially if a
1:1 balun transformer is used at the feed
point between the antenna and the
transmission line. Balun manufacturers
assert that the transformer balances the
current in the two halves, and thereby
reduces undesirable radiation from the
transmission line.

Warning!: Under no circumstances
install a dipole across a power line!
Every year at least one amateur or SWL
is killed by tossing a wire for an antenna
across the power line in order to get
clearance. Some people think that be-
cause the line is insulated, it is safe—
well, it just ain’t so. Insulation gets old,
or can be damaged. It can easily cut
through when the antenna wire contacts
it...and that can electrocute you. 1l

—

NEW FROM ETT |

[J RATCHET — ELEVEN-
PIECE RACHET TOOL
KIT.....$10.00. includes re-
versible ratchet handle, ex-
tension bar, six bits, two
precision screwdrivers, and
a cutter. Comes in fitted
case. Get one for your shop,
another for your car, an-
other for your tool kit.

[1 TOOL KIT—NINE-
PIECE TOOL KIT.....
$9.50. Includes saw, bub-
ble tevel, three screw-
drivers, torque multipier,
calipers for inside and out-
side measurements, nip-
pers. and a tape measure.

[J BP233—ELECTRONIC
HOBBYISTS HANDBOOK
.....$7.95, Provides an inex-
pensive single source of
easily located data that the
electronics enthusiast is
likely to need in his day-to-
day hobby activiites. 8 x 10
inches.

A Contive
Intraduction
e MS-DOS

BP232—CONCISE IN-
TRODUCTION TO MS-
DOS.....$5.95. If you are a
PC user and want to get the
most out of your computer.
you must leamn its MS/PC-
DOS operating system
That's what this book shows

you.

&2

BP194—MODERN
OPTO DEVICE PROJ-
ECTS.....$6.25. Provides a
number of practical designs
that use opto-electronic de-
vices such as fiber optics.
LEDSs, and passive IR de-
tectors.

1 BP234—TRANSISTOR
SELECTOR GUIDE....
$10.00. Prepared from a
vast database of specifica-
tions. Uruque guide offers a
wide range of selection ta-
bles. More than 1400 de-
vices are listed along with
specs.

.

MAIL TO: Electronic Technology Today Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

0110$5.00 ...$1.25 $30.01 to $40.00 $5.
$5.011010.00 ...$2.00 $40.01 to $50.00 $6.
$10.01 to $20.00 $3.00 $50.01 and above $7.
$20.01 to $30.00 $4.00

SORRY, No orders accepted outside of USA an
Canada

—_————t %8s

T T m—

Total price of merchandise. . 3
I Shipping (see chart) $
Subtotal $
Sales Tax (NYS only) $
| Total Enclosed $
|Name .
| Address -
| City State Zip
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By Charles D. Rakes

(GiRcus

Get your shopping list ready for this month’s supermarket of electronics circuits

HANDS-ON ELECTRONICS

W
N

[JGET READY FOR A WORKOUT, CAUSE
this month the Circus is going to run an
electronic marathon to see just how
many ‘“‘user friendly” circuits can be
crammed into the allotted space.

Capacitance Checker
The circuit, in Fig. |, came about at a
time when I couldn't locate my old Eico

capacitor checker to test the leakage of

a tattered electrolytic capacitor that was
needed for a project under construction.
Granted that this simple capacitor tester
won’t give you a digital readout, but
with a little practice you can tell a good
deal about what’s tied to its input, and
in the process learn a little more about
capacitors in general.

The capacitor tester, using the com- |

ponent values shown, can indicate a

R1 R2
1K 1K

+9V

[+
CAP 3

UNDER
TEST

a2
2N2222

a1
2N2222

I
-

Fig. 1—The capacitance checker, using
the component values shown, can
indicate a leakage resistance of 100
megohms, and more. When checking
electrolytic capacitors be sure to get
the polarity right or the unit is sure

to leak like a sieve.

PARTS LIST FOR THE
CAPACITANCE CHECKER

LED1—Jumbo light-emitting diode

Q1, Q2—2N2222 general-purpose
NPN silicon transistor

R1, R2—1000-ohm Ye-watt, 5% re-

sistor
S1—Normally-open, single-pole, sin-
gle-throw pushbutton switch
Printed circuit or perfboard materials,
enclosure, IC sockets, battery, wire,
solder, hardware, etc.

leakage resistance of 100 megohms,
and more. That’s a bunch of ohms. But
a number of good-quality Tantalum ca-
pacitors, most all non-electrolytic, and
a number of good-quality electrolytic
capacitors test well above that leakage
resistance value.

When checking electrolytic capaci-
tors be sure to get the polarity right or
the unit is sure to leak like a sieve. Most
electrolytic capacitors take a long time
to charge unless S| is pressed for a few
seconds, speeding up the charging pro-
cess.

As soon as a good capacitor is
charged, the leakage current should be
very low or almost non-existent, and the
LED should remain dark. After a long
period of time, depending on the size
and quality of the capacitor, the LED
may begin to glow dimly as a small
charging current flows to replace the
capacitor’s voltage loss due to the slight
internal leakage current and QI’s min-
ute base current.

A good 1-microfarad non-electrolytic
capacitor connected to the tester causes
the LED to light and remain on for
about one minute as the capacitor
charges. A 0.l-microfarad unit takes
about 6 seconds, and a .0l-microfarad
unit takes about 1 second to charge. If
the LED does not go out after a suffi-
cient charging time, it's a good indica-
tion that an internal leakage resistance
is lurking somewhere between the ca-
pacitor’s leads. So. not only does our
simple checker test for internal leakage
resistance, but also gives a clue to the
capacitance value. If you are only inter-
ested in checking for leakage resistance
press S1 to speed up the testing pro-
cedure.

Simple Voltmeter

The circuit in Fig. 2 is almost too
simple to share. But it’s so darn handy
to use that | couldn’t resist. No matter
how you connect the circuit to a voltage
source, the meter always reads up scale.
Diodes D1-D4 can be any good-quality

*D1-D4
SEE TEXT

D2*

METER'S

TEST

LEADS

ANY POLARITY
VOLTAGE

l

VOLT METER

Fig. 2—Any voltage applied to this
voltmeter circuit is fed to the meter,
with the correct polarity. For in-

stance, assume that a DC source is fed
across the input to the circuit, and

that the upper terminal is positive

with respect to the lower terminal. The
positive potential at the cathode of D2
reverse biases that diode so that it
does not conduct. At the same time that
positive potential is applied to the
anode of D1, forward biasing that unit
and causing it to conduct. While that
action is going on at the upper ter-
minal, a similar (but opposite) event

is taking place at the lower terminal.

PARTS LIST FOR THE
SIMPLE VOLTMETER

D1-D4—Silicon rectifier diode (see

text)
M1—Voltmeter
Perfboard materials, enclosure, wire,
solder, hardware, etc.

silicon diode with a voltage rating that’s
greater than the full-scale voltage range
of the meter used. Don’t forget to add
about 1.2-volts to the meter reading on
the low voltage ranges, to compensate
for the forward-voltage drop of the di-
odes when conducting.

The circuit’s operation is simple.
Any voltage applied to the circuit is fed
to the meter, with the correct polarity.
Let’s assume that a DC source is fed
across the input to the circuit, and that
the upper terminal is positive with re-
spect to the lower terminal. The positive
potential at the cathode of D2 reverse
biases that diode so that it does not
conduct. At the same time that positive

— = —=—|
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potential is applied to the anode of DI,
forward biasing that unit and causing it
to conduct.

While that action is going on at the
upper terminal, a similar (but opposite)
event is taking place at the negative
terminal. A negative on the lower termi-
! nal reverse biases D4 so there is no
current flow through that unit. At the
same time D3 is forward biased, plac-
ing a low on the negative terminal of the
meter, which indicates the voltage level.

By analyzing the current flow with
the input polarity reversed, you'll dis-
cover that while the input polarity has
reversed itself, the potentials on the
meter have not. It's obvious that the
circuit won’t tell you the polarity of the
applied voltage, but it does give its
magnitude.

Utility Audio Amplifier

The next circuit to roar down the pike
is the utility audio amplifier shown in
Fig. 3. The basic amplifier offers a volt-
age gain of about 200 with a .4-watt
output. If you chose to build that handy

PARTS LIST FOR THE
UTILITY AUDIO AMPLIFIER

C1, G2, C7—0.1-uF, 100-WVDC My-
lar capacitor

C3, C5, C6—100-pF. 16-WVDC eiec-
trolytic capacitor

C4—10-pF, 16-WVDC, 16-WVDC
electrolytic capacitor

Ji—Headphone jack

R1—1000-chm Ye-watt, 5% mresistor

R2—10,000-ohm, potentiometer

R3—10-ohm Yoe-walt, 5% resistor

SPKR1—4 ohm speaker, 3- io-4-inch
diamater

L1—LM386 low-voltage audio power
amplifier

Perfboard materials, IC sockat, 9-volt
battery, wire, solder, hardware, etc.

bench amplifier, it will never sit idle for
long. It’s just too convenient to use in
testing a new project or troubleshooting
a piece of equipment.

The utility amplifier is designed
around the popular LM386 low-voltage
audio power amplifier, which can be
ordered from a number of mail order
houses, or purchased from a local elec-
tronic parts house. The amplifier circuit
can be built on a small section of perf-
board and housed in a plastic or metal
cabinet that’s large enough to accom-
modate a 3- or 4-inch speaker and a
battery.

Use an IC socket for Ul and keep all
interconnecting component leads as
short as possible. As in most amplifier
circuits, a sloppy wiring job can turn a
prince of a project into a croaking frog.

Utility Amp Add-ons

The usefulness of the utility audio
amp can be expanded by building the
three input circuits shown in Fig. 4. The
simple two-component circuit in Fig.
4A turns the amplifier into an RF AM
detector. Most any RF with AM modu-
lation riding along can be demodulated
and heard on the amplifier’s speaker.
The circuit in Fig. 4B turns the ampli-
fier into an emergency BC AM receiver
that should pickup at least one local
radio station. Throw ten feet of wire out
the window and connect it to the top of
L1 and screw the coil’s slug in or out for
the strongest signal.

Figure 4C is nothing more than a
hand-wound inductive pickup coil that
can be used to seek out inductive trans-
mitted interference, including 60 and
120 Hz. Also the coil can serve as an
inductive telephone pickup or as a re-
ceiver to pickup inductive transmitted
audio.

o7 O——»+9V

R2 & 2p8
10KP N

CO—

100

R1 tca
1K 10
HEAOPHONE
8 JACK
5 +
i c6 S2 =
e 100 SPKR1
R3 -SPEAKER
100 300 49, 3-SPEA
-+
c7
0.1

Fig. 3—Designed around the popular LM386 low-voitage audio power amplifier,
this utility audio amplifier can save loads of time when building or trouble-
shooting some pet project or prized electronic instrument.

c1
39pF
o K - B
TEST 01 To
PROBS INMA FI6.3
o * ¢
A
WIRE
LEAD ANT.
8
L1
0L0B.C. o
LOOPSTICK :
ANT.COIL
o * >
B
A
10
FIG.3
c

200 TO 300 TURNS #28

WIRE WOUNO ON 1/4-INCH X 3-INCH

FERRITE RQO.

C

Fig. 4—By adding one of these sub-
circuits to the utility amp, you can
make that somewhat hum-drum circuit
perform some really useful tasks. The
circuit add-on in A turns the amplifier
into an RF AM detector; B turns the
amplifier into an emergency BC AM
receiver, and C is nothing more than a
hand wound inductive pickup coil that
can be used in conjunction with the
utility amplifier to seek out inductive
transmitted interference, or serve as
an inductive telephone pickup.

PARTS LIST FOR THE
UTILITY AMP ADD-ONS

C1—39-pF ceramic disc capacitor
C2—100-pF ceramic disc capacitor
C3—0.005-pF Mylar capacitor

D1, B2—1N34A general-purpose

germanium dicde
L1—See text
L2—200-300 ums #28 wira on -
inch = 3-inch ferite rod
Printed circuil or perfboard materials,
enclosura, |C sockets, wire, solder,
hardware, etc.

Current Limiter

If Murphy lurks in your workshop
and shows up periodically to destroy
your special semiconductor devices in
the safest of experiments, then the cir-
cuit in Fig. 5 might just send Murphy a
message and save the day. That single-
transistor circuit places an electronic lid
on the maximum current that can pass
through it. By placing the current limit-
ing circuit in series with your delicate

S —
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HANDS-ON ELECTRONICS

PROTECTED CIRCUIT

2N2222

TO NEG. {-)
TERMINAL OF
PROTECTED CIRCUIT
Fig. 5—The current limiter is ad-
justable from about 0.5 to 8 mA and can
be used with circuits having supplies
ranging up to 30-volts. If a more

bullish circuit is required, replace

the 2N2222 with a 2N3055 and R1 with a
10-ohm, 1-watt resistor and R2 with a
500-ohm, 2-watt potentiometer. That
allows a maximum current of about 200
milliamps, and a minimum of 5 mA

PARTS LIST FOR THE
CURRENT LIMITER

B1—S9-volt transistor battery
1—2N2222 general-purpose NPN
silicon transistor

R1—270-chm Y-watt, 5% resistor
R2—5,000-0hm potentiometer
S51—Single-pole single-throw switch
Printed circuit or perfboard materials,
enclosure, IC sockets, battery, wire,
solder, hardware, elc.

project and its power source (DC only),
you can keep the smoke from getting in
your eyes, and Murphy at bay.

The circuit’s current-limiting range is
adjustable from about 0.5 to 8 milli-
amps and can be used with circuits hav-
ing supplies ranging up to 30-volts. If a
more bullish circuit is required, replace
the 2N2222 with a 2N3055 and R1 with
a 10-ohm, |-watt resistor and R2 with a
500-ohm, 2-watt potentiometer. That
allows a maximum current of about 200
milliamps, and a minimum of 5 milli-
amps.

When setting up the circuit, connect
the current limiter in series with a cur-
rent meter and connect that combina-
tion across the power source that's to be
used. Adjust R1 for the maximum cur-
rent that you want to pass through your
circuit. OK get in there and give Mur-
phy a kick for me.

Transistor Checker

The circuit in Fig. 6 is for those of us
that never throw out any three-legged
device no matter how *‘used’” it might
appear. If you have doubts about a
number of your junkbox transistors.
then build this simple go/no-go tester
and at least separate the good ones from

TO POS. {+) Al st I
TERMINAL OF 470K 0 LED1

e 55— o
+
R2 §2 . 4/\/ Bk
47K e ol 1K U g1
LOW o AAA I
GAIN \AAL : +3V
-
c NPN [
HH:
HH.——
< sS4
TR
TEST 7
SOCKET PNP
£
3
e
o o -

Fig. 6—The transistor checker gives a good indication as to value of most NPN
and PNP low-power silicon and older germanium transistors.

PARTS LIST FOR THE
TRANSISTOR TESTER

B1—8-voll battery
LED1—Jumbao light-emitting diode
R1—470-0hm ‘a-walt, 5% resistor
R2—47,000-ohm Ye-watt, 5% resistor
R3—1000-ohm Ye-watt, 5% resistor
S1-S3—Normally-open SPST
pushbutton switch
S4—Double-pole, double-throw
switch
Periboard matenals, enclosure, tran-
sistor socket, wire, soider, hardware,
elc.

the bad. The circuit gives a good indica-
tion as to value of most NPN and PNP
low-power silicon and older ger-
manium-type transistors.

LEDI indicates the relative condition
of the transistor under test. With the
“suspect” in the test socket (TR) and
the PNP/NPN switch, 84, in the correct
position, the LED should remain dark.
If it glows, it’s usually an indication that
the transistor is suffering from an inter-
nal short, or at the very least, that there
is high leakage between its emitter and
collector.

If LEDI is dark, press S| and a medi-
um to a high-gain transistor will cause
the LED to light at full brilliance. A
dim glow indicates a lower gain figure.
Press S2 and the LED should glow at
full brilliance. If not, it could mean that
the device is a very-low gain transistor
or that it’s past retirement age.

Another useful check to perform,
primarily with the older germanium
type transistors, is the base-to-collector
leakage-current test. By closing S3 the
diode junction between the transistor’s
base and collector is placed in series

PARTS LIST FOR THE
DIODE SWITCHING CIRCUITS

FIG. 7

C1, G2—0.27-pF 100-WVDC Mylar
capacitor

D1—1N914 small-signal silicon diode

A1, R2—10,000-chm Ye-watt, 5% re-
sistor

S1—See taxt

FiG. 8

C1-C3—0.27-uF, 100-WVDC Mylar
capacitor

M, D2—1N914 small-signal silicon
diode

R1-R3—10,000-chm Ye-watt, 5% re-
sistor

81, 52—See text

FIG. 9

C1-C3—0.27-uF, 100-WVDC Mylar
capacitor

D1, D2—1N914 small-signal silicon
diode

R1-R3—10.000-chm 'e-watt, 5%
rasistor

Printed circuit or perfboard materials,
enclosure, |C sockets, battery, wire,
solder, hardware, elc.

with R3, LEDI, and the battery. If the
device has high leakage, the LED
glows. If it glows a little more than
“dim,” it’s a good indication that the
transistor is defective.

Diode Switching Circuits

Diodes are useful for more duties
than just changing AC to DC. The cir-
cuit in Fig. 7 uses a silicon diode to
switch audio from point “A” to point
“B” by applying a positive voltage to
the bias circuit. The switching bias volt-
age can come from a mechanical switch
or any logic output.

w
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The switching circuit in Fig. 8 steers |
a single audio signal to a choice of two |
outputs. When a positive voltage is ap- I
plied to the anode of either diode,
through R2 or R3, its internal resistance
goes from near infinity as an open I
switch, to a low of a few ohms when i

c1 D1 €2
21 IN914 27
AUDIO IN
UPTO
ve-P

BIAS INPUT

s1
T{EI—ISV

Fig. 7—This circuit uses a silicon
diode to switch audio from point “A”
to point “B"” by applying a positive
voltage to the bias circuit. The
switching voltage can come from a
mechanical switch or logic output.

closed. If both switches are closed the
audio will be switched to both outputs
A and B.

The diode-switching circuit in Fig. 9
uses a positive voltage to switch input
“B"" to the output circuit and a negative
voltage to switch input “A™ to the out-

C1 D1 c2
21 IN914 27 A

AUDIO C3
IN 27 (OUTPUT

Fig. 8—The switching circuit shown
here steers a single audio signal to a
choice of two outputs. When a positive
voltage is applied to the anode of
either diode, through R2 or R3, its
internal resistance goes from near
infinity as an open switch, to a

low of a few ohms when closed. If

both switches are closed the audio

is fed to both outputs A and B.

Fig. 9—This diode-controlled switch-
ing circuit uses a positive voltage

to switch input “B” to the output
circuit and a negative voltage to
switch input “A” to the output.

put. All three of the diode switching
circuits can handle audio levels up to 2-
volts peak-to-peak, and operate with a
bias voltage of 9 to 16.

Looks like we have just about filled
our cup for this month. In closing, 1
wish you all good circuitry until the
next time we meet.

FRIEDMAN ON COMPUTERS
(Continued on page 85)

reformed at the receiving modem. It
also maintains dynamic tabulation of
repeated characters—dynamic meaning
continuous updating. In the compres-
sion process, any unneeded data, such
as a character start bit, for instance, is |
stripped off.

Under the best of circumstances,
which usually means text files, com-
pression can provide up to double the
throughput. In practical terms, it means
that a 2400-baud modem can send in- |
formation at the rate of 4800 baud, al- |
though an 80-85% increase is more
typical. Also, compression has little
effect on highly random data, such as

executable files and pre-compressed
data. And assuming the best of circum- |
stances, if your computer is feeding the |
modem at only 2400 baud, compres-
sion or no compression, the maximum
data-exchange rate that is possible is
2400 baud.

To get the maximum possible
throughput, it’s necessary to feed a
Class 5 modem as fast as it can transmit
data. That is done, as shown in Fig. I,
by providing memory within the
modem, and then by outputting from
the computer to the modem at a much
higher baud rate, such as 9600 baud.
The computer fills the modem’s memo-
ry, which uses data-flow control (hand-
shaking) to stop the flow of data from

the computer when the memory is full.

resoo BAUD 2400 BAUD resoo BAUD—
ORIGINATE MODEM MODEM ANSWER
COMPUTER |l pam ) COMPUTER
DIAL-UP
TELEPHONE
SYSTEM
EFFECTIVE

DATA BAUD RATE
2400-4800 BAUD

Fig. 1—In order for data compression to provide an effective baud rate higher than
the actual baud rate of the modem, the data flow from the computer to the modem
must be at least equal to twice the modem’s baud rate. By de facto convention, 9600
baud is becoming the “standard” computer output rate when data compression is

involved.

The modem then transmits compressed
data. As the memory empties, the
handshake is released so that the com-
puter can again output data to the
modem’s memory.

Since the computer feeds data at an
even faster rate than the compressed
data can exit the modem, the modem
has no wait-state unless the receiving
modem signals by the error-correction
handshake that it needs a retransmis-
sion of the last block of data. Although
data compression requires that the com-
puter output into the modem only at
twice the modem’s baud rate, by con-
vention we generally output from the
computer to the modem at rate of 9600
baud.

As shown in Fig. 1, the receiving
answer modem can also output to the
computer at 9600 baud, although it

|
|

I phone system.

does not result in throughput beyond the
maximum effective baud rate, which is
4800 bps. The reason we receive (an-
swer) at 9600 baud is because a con-
ventional serial port must transmit and
receive at the same rate, so if we're
transmitting at 9600 baud we must re-
ceive at 9600 baud.

Of course, data compression tech-
niques can be applied to virtually any
modem. If, for example, you are using
9600 baud on a dedicated 4-wire tele-
phone circuit, data compression can
provide an effective throughput of up
19,200 baud.

Who knows how fast next year’s
effective modem rate will be? After all,
it seems like it was only yesterday when
many gurus claimed that 1200 baud was
the *‘ultimate limit™ for the dial-up tele-

—
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PULSE-CODE MODULATION
(Continued from page 59)

represents it's amplitude at some specific point in time. For
example. an 8-bit A/D puts out an 8-bit word from 0 to 255.
In that manner an analog voltage from say 0 to 2.55 volts can
be represented by a number. One volt would be 100.

For our example use table 3 to convert the signal to code. In
Fig. 1 a four-bit A/D converter is represented by bits 0-3.
Each voltage is assigned a four bit code. In that manner, any
voltage from =5 to 10 volts can be represented with a least
significant bit (LSB) of | volt. Although some people may
have some problem with zero volts being represented by the
code 0101 (5). any coding system that you wish to use is okay.
The only restriction is that the same code must be used to
decode the waveform.

Going Further

This is by no means a comprehensive list of all of the pulse
codes in use today. but it does hit upon the basics. and [ hope
sheds some light on why some of these techniques are used.
If you would like to explore these techniques in more depth.,
try one of the following:

Signetics Application Notes ANI70—NESSS and NE556
applications. The applications notes describes how the ever-
popular 555 timer can be used to build a pulse-width modu-
lator and a pulse-position modulator.

The Art of Electronics. by Horowitz and Hill, published by
Cambridge Press.

Basic explanation of PAM, PWM, PPM, and PCM.

Understanding Data Communications. by George E.
Friend, John L. Fike. H. Charles Baker, and John C. Bell-

TABLE 2—PPM CONVERSION CHART

Average Voltage Pulse Position
(in units)
5 —
4 45-50
3 40-45
2 35-40
1 30-35
0 25-30
-1 20-25
-2 15-20
-3 10-15
-4 5-10
-5 0- 5

TABLE 3—VOLTAGE AS PCM CODE

PCM Code

Average Voltage -
Binary Decimal

5 1010 10
4 1001
3 1000
2 o111
1 0110
0 0101
-1 0100
=7 0011
-3 0010
-4 0001
-5 0000

OC=2NWHEIOIHO~ND®O©

amy. Howard W. Sams and Company publisher. This book is
carried by Radio Shack and is part of the Texas Instruments
series of books. It covers almost all forms of radio frequency
modulation. including pulse-code modulation. [ |

CASINO DICE GAME
(Continued from page 36)

number (on the first roll) that’s display on the dice is 7 or 11,
check that win lamp LEDI6 is on. If the two dice total 2, 3, or
12. LEDIS5 should turn on (you've lost). Roll several more
times to check the circuit’s operation. Remember it is neces-
sary to reset the circuit after each win or loss for the circuit to
work correctly.

If you “throw™ any other number (4, 5. 6. 8. 9, and 10)
that number becomes your "*point.™ Check that the total of
lighted LEDs of the two dice equals the number indicated by
the lighted LED on the poINT line.

The finishing touch is to permanently mount the project in
an enclosure behind a piece of red transparent plastic (bezel).
The dice spots, point number, and wiN or 1LOsE lamps are
visible below the surface of the panel. When assembling the
unit. mount the LEDs after the panel is in place, and mount
them high enough to touch the bottom of the front panel
before soldering them in place. In the author’s prototype, four
" long 4-40 threaded standoffs were used between the PC
board and face plate.

The face plate is cut larger than the PC board so that it can
be mounted easily into a case of your choice. The front panel
of Computerized Craps (which is available from the supplier
given in the Parts List) is shown in the photo that appears on
the first page of this article.

When you finish assembling the project game, you can
really make an in-depth study of the odds. You can also spice
up your next party with an appeal that can not be resisted by

S2 U2 U4 U9 ue U7 UIT Uto U2 U3 u17 u16

Shown here is the dice game’s fully-populated printed-

circuit board. Note the positioning of the components, particu-
larly the 3-terminal regulator. Once soldered to the board, the
regulator is bent back and secured to the board with a screw.

any ““high roller.”” If you like to gamble, you could even lose
some money while you are having a lot of fun. Of course. you
can still have fun and win, too. The game takes care of the
menial task of keeping track of the point and settles a lot of
arguments before they start. As it was mentioned earlier, the
only thing missing is the noise of the dice. [ |
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B IF YOU'RE THE KIND OF READER that
doesn’t want to wait, you can order your next
copy of Hands-on Electronics now. Hands-on
Electronics is crammed full of electronic proj-
ects that you won't be able to wait to build for
yourself. You can expect top-notch digital proj-
ects, fun-to-play electronic games, valuable
add-on computer projects, BCB and shortwave
receivers, photographic/darkroom gadgets, de-
vices to improve your car's performance, test
equipment ideas, and more in every issue of
Hands-on Electronics.

B YOU CAN HAVE THE NEXT TWELVE |IS-
SUES of Hands-on Electronics delivered to
your home for only $18.95 — saving $11.05 off
the single copy price.

B EVERY ISSUE OF Hands-on Electronics
will continue to contain a variety of construction
articles to suit every taste. In addition, feature
articles on electronics fundamentals, test equip-
ment and tools will round out each issue. Of
course, Hands-on Electronics will continue to
provide new product and literature listings to
keep you up to date on the latest developments
in electronic technology.

B GET IN ON THE ACTION! Order your next
issue of Hands-on Electronics today. Use the
convenient order coupon below. Be sure to send
check or money order—no cash!
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Hands-on Electronics SUBSCRIPTION ORDER FORM

| want to be sure | don’'t miss any issues. Send me ONE FULL YEAR — twelve issues — of
Hands-on Electronics for $18.95 (Canada $23.95 U.S. Funds).

] Payment Enclosed

(] Bill Me Later Acct. #

Please charge my
[J visa [J Mastercard

Signature

Exp. Date

Allow 6-8 weeks for the first issue to arrive. Offer valid in U.S. Funds Only.

Detach and mail today

Please print -y
HANDS-ON
(Name) ELECTRONICS

SUBSCRIPTION DEPT.

(Street Address)

P.O. BOX 338
MOUNT MORRIS, IL

(City) (State)

61054




BOOKSHELF
(Continued from page 29)

How to Read Electronic
Circuit Diagrams-—-2nd Ed.

By Robert M. Brown, Paul
Lawrence & James A. Whitson

For every hobbyist, student, or ex-
perimenter who wants to learn how to
recognize electronic schematic symbols,
understand how the components those
symbols represent work, and accurately
read schematic diagrams of electronic
circuits—here is the ideal book.

The authors begin with a look at some
common electronic components and
their schematic symbols. Then, some
simple electronic circuits are introduced,
along with a variety of more special-
ized electronic components, such as
transducers and indicating devices. More
complicated solid-state devices like tran-
sistors, diodes, and integrated circuits
are then explained, and vacuum tubes
are covered.

How to Read
Il-ﬂrln Ic Circult

CIRCLE 98 ON FREE INFORMATION CARD

Through this szlf-teaching guide, read-
ers will become proficient at reading
block diagrams, exploded views, me-
chanical construction diagrams, and, fi-
nally, actual electronic schematic dia-
grams. All information is given gradu-
ally and painlessly, with new concepts
building logically upon those explained
before. As the material evolves into more
complicated schematics, readers will
find themselves easily identifying re-
lays, fuses, resistors, and circuit break-
ers from the full-sized schematic dia-
grams pictured in the book.

For anyone who wants to learn how
to read electronic circuit diagrams, this
is the only book required. Extremely
well illustrated, with many photographs,
it is both a valuable teacher and a handy
reference for locating data on circuit
symbols, terminology, and color cod-
ing. A glossary of terms and complete
index round out the book.

How To Read Electronic Circuit Dia-
grams—2nd Edition order No. 2880,

contains 224 pages costing $12.95. To
order contact Tab Books Inc., PO Box
40, Blue Ridge Summit, PA 17214; Tel.
717/794-2191.

Radio Electronics’ State
of Solid State
By the Editors of Radio
Electronics

Have you ever wished that you’d
clipped some of those especially inter-
esting solid state projects and explana-
tions of solid state theory from Radio

Electronics’ monthly column, State of
Solid State? Are you looking for some
really interesting and useful new project
ideas using solid state components? Or,
do you simply need some expert, hands-
on guidance in the use of today’s digital
IC’s?If youcananswer ‘‘yes’’ toany one
of these questions, you won’t want to
miss this exciting new sourcebook!
Solid state is today’s primary elec-
tronic design medium, with digital ICs,
largely because of computers, the hot-
test area of all in solid state develop-

REPRINT
BOOKSTORE

SP1 Special Projects #1 (Winter 1980) . . ..
SP4 Special Projects #4 (Summer 1982) . .
SPS Special Projects #5 (Winter 1983). . ..
SP6 Special Projects #6 (Spring 1983). . ..
SP? Special Projects #7 (Summer 1983) . .
SP8 Special Projects #8 (Fall 1983) .. ....
SP8 Special Projects #9 (Winter 1984). . ..
SP10 Special Projects #10 (Spring 1984) . .
111 Hands-On Electronics #1............
112 Hands-On Electronics #2 . . . . .
113 Hands-On Electronics #3 . .. .
114 Hands-On Electronics #4 . .. .
115 Hands-On Electronics #5 . . . .
O 115A Hands-On Electronics #6
[ 116A Hands-On Electronics {Jan-Feb '86) . .
[ 116B Hands-On Electronics (Mar/Apr '86)
[ 116C Hands-On Electronics (May/Jun ‘86)
O 116D Hands-On Electronics (Jul/Aug '86) . .
O 116E Hands-On Electronics (Sep/Oct '86) . .
[ 116K Hands-On Electronics (Nov '86) . . . ..
O 116L Hands-On Electronics (Dec '86) .. ...
O 117 Hands-On Electronics

(1987 back issues) ................ $3.75

Write in issues desired
O 118 Hands-On Electronics

(1988 back issues) ................

Write in issues desired
[J 150 TV Descrambler .........
[ EH87 Experimenters Handbook. . .
[ 152 8-Ball Satellite TV Antenna
[ 108 Radio-Electronics (1988 back issues) . .

Write in issues desired
[ 107 Radio-Electronics back issues (1987) $3.25

O
O
O
O
O
O
O
O
O
O
O
O
O

ceeeeeoennnnnsssssons
S88LLILEIIIZIS33I388888

[J 106 Radio-Electronics back issues (1986) . . $3.75
Write in issues desired—
O 105 Radio-Electronics back issues (1985) . . $4.25
(Jan. 85 not available)
Write inissues desirgd______
[ 104 Radio-Electronics back issues (1984) . . $5.25
(December 1984 issue is not available)
Write in issues desired

[ 103 Radio-Electronics back issues {1983)....85.50
{(Jan., Feb., May are not available)
Write in issues desired
[ 102 Radio-Electronics back issues (1982) . $5.75
(Jan., Feb.) is not available)
Write in issues desired
[ 153 Etch your own PC boards ..........
[ 154 How to Repair VCR's. . ........
[ 155 IBM Typewriter to Computer !
J 125 Radio-Electronics Annual 1985. . .. ... $5.95
[J 126 Radio-Electronics Annual 1986 .. .. ... $4.95
[ 156 How to Make PC Boards i
[0 157 All AboutKits .................... g
[ 158 Electro Importing Co. Cataiog (1918) . . $5.95
[ 159 Low Frequency Receiving Techniques
Building and using VLF Antennas .. ... $6.00
[ 160 New ideas - 42 Circuits. ............ $3.50
[ 161 Descrambling (Feb., 1984) ... .. .. .. $3.00
[ 162 Build Your Own Satellite TV Receiver $7.00
[ 163 Receiving Satellite V... ............ §7.00
[ 164 Modern Eiectrics (April, 1908) ... .... $3.00
[ 165 How to Repair CD Disc Players. .. .. .. $5.00

[ 166 Collected Works of Mohammed Ullyses Fips
(62 pages, April Fools Collection). . ... §7.50
[ 167 Designing With IC's......... ... ... $4.00

To order any of the items indicated above, check off the
ones you want. Complete the order form below, Include
your payment, check or money order (DO NOT SEND
CASH), and mail to Hands-on-Electronics, Reprint De-
partment, P.0. Box 4079, Farmingdaie, NY 11735.
Please allow 4-6 weeks for delivery.

It you need a copy of an article that is in an issue we
indicate is unavailable you can order it directly from us.
We charge 50¢ per page. Indicate the issue (month &
year), pages and article desired. Include payment in
full, plus shipping and handling charge. Make checks
payable to Gernsback Publications, Inc.

ARTICLE
PAGES MONTH YEAR

TOTAL PAGES @506 each TOTAL PRICE
MAIL TO: Hands-on-Electronics

Reprint Bookstore, P.0. Box 4079, Farmingdale NY 11735

SHIPPING CHARGES iN USA & CANADA

$0.01t0$5.00. ............. $1.00 $30.01t0 40.00....84.75 SORRY — We only ship to
$5.01t0$10.00............. $1.75 $40.01t050.00....$5.75 USA & Canada
$10.01t020.00............. $2.75 $50.01 and above . . . $7.00 i
$20.01t030.00............. $3.75

Total price of merchandise ... ........ ... .. ... . $

Sales Tax (New York State Residents Only) . . . ...............cooevriieeenniennnn.ns s _ =
Shipping Charge (See Chart) . ... ... .. .. it $ cc)
Name Total Enclosed .......... $ c_n‘
Address §
City State Zip H-888

All payments must be in U.S. funds
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(1 BP195—INTRODUCTION TO SATELLITE TV..... $8.00. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, or others
who want 10 know more before they buy. 8 x 10 1n.

[0 BP128—20 PROGRAMS FOR THE ZX SPECTRUM AND 16K 2X82.....$5.75.
Included with each program 15 a flow chart and a descnption of what happens.
Notes for converting programs for use on other computers are also included.

(1 BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide to semiconduc-
tor power devices. More than 1000 power handling devices are included. They are
tabulated in alpha-numenc sequency. by technical specs. Includes power diodes.
Thynstors, Tnacs, Power Transistors and FET's.

[1 BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC. JIS. and brand-specific devices. Also
contains lising by case type, and electronic parameters. Includes Darington
transistors, high-voltage devices. high-current devices. high power devices.

(1 BP99—MINI-MATRIX BOARD PROJECTS.....$5.00. Here are 20 useful circuits
that can be built on a mini-matrix board that 1s just 24 holes by ten copper-oil stnps.

[0 BP157—HOW TO WRITE ZX SPECTRUM AND SPECTRUM + GAMES PRO-
GRAMS.....$5.95. A crystal-clear step-by-step guide to writing your own graphics
games programs.

0 BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Tnggers and more.

] BP184—INTRO TO 68000 ASSEMBLY LANGUAGE.....$6.50. The 68000 is a
great new breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need 1o know.

[0 BP179—ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
ROBOTS ..... $5.00. Data and circuits for interfcing the computer to the robot's
motors and sensors.

[1 BP126—BASIC & PASCAL IN PARALLEL.....$4.95. Takes these two program-
ming languages and develops programs in both languages simultaneously.

(7 8P198—AN INTRODUCTION TO ANTENNA THEORY...$6.95
Basic concepts relevant to receiving and transmiting antennas.

[0 225—A PRACTICAL INTRODUCTION TO DIGITAL IC'S....$4.95. Mainly con-
cerned with TTL devices. Includes several simple projects plus a logic circunt test
set and a digital counter timer.

O BP170—INTRODUCTION TO COMPUTER PERIPHERALS.....$5.95. Shows how
to0 use a vanety of co computer add-ons in as non-technicai a way as possible.

[0 227—BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS.....$5.00.
How 1o tackle the practical side of electronics so you can successfully buikd
electronic projects.

[0 BP169—HOW TO GET YOUR COMPUTER PROGRAMS RUNNING.....$5.95.
Shows how to identify error in program and what to do about them.

0 BP194—MODERN OPTO DEVICE PROJECTS.....$6.25. Crammed with great
proj for the ter. Includes sections on Fiber optics, passive Infra-Red
detectors. plus an assortment of miscellaneous projects.

[] BP180—ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILROADS.....$6.25. It's easy 10 interface home computers to model
rairoad control. The main problem 1s in interfacing the computer 1o the system.

[J BP110—HOW TO GET YOUR ELECTRONIC PROJECTS WORKING.....$5.00.
How to find and soive the common problems that can occur when building projects.

tlecuonsc
Cwcwits ter the
Computer
Controt of
Rebets

(1 BP239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.75. Covers
basncs of analog and digital meters. Methods of component testing includes
resistors, i and other active and passive devices.

] BP36—50 CIRCUITS USING GERMANIUM, SILICON & ZENER DI-
ODES.....$5.00. A coilection of usefui circuits you'll want in your library.

(1 BP37—50 PROJECTS USING RELAYS, SCR’S & TRIACS.....$5.00. Buid pn-
onty indicators, ight moduiators. warning dewvices, iight dimmers and more.

trar thy

[1 BP39—50 FET TRANSISTOR PROJECTS.....$5.50. RF amplfiers, test equip-
ment. tuners. receivers. tone controls, etc.

] BP42—SIMPLE LED CIRCUITS.....$5.00. A large selection of simple applications
for this simpie electronic component.

[0 BP127—HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of tnal and
error.

{7 BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amplifiers up through a 100-watt DC-coupled FED ampiiter.

[1 BP92—CRYSTAL SET CONSTRUCTION.....$5.00. Everything you need to know
about building crystal radio receivers.

(1 BP45—PROJECTS IN OPTOELECTRONICS.....$5.00. Includes infra-red detec-
tors, transmitters, modulated light transmission and photographic applications.

(1 BP48—ELECTRONIC PROJECTS FOR BEGINNERS.....$5.00. A wide range of
easily completed projects for the beginner. includes some no-soldenng projects.

'] BP49—POPULAR ELECTRONIC PROJECTS.....$5.50. Radio. audio, household
and test equipment projects are all included.

(1 BPS1—ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING.....$5.50.
Shows how you can make electronic music at home with the simplest and most
inexpensive equipment.

1 BP56—ELECTRONIC SECHRITY DEVICES.....$5.00. includes both simple and
more sophusticated burglar alarm circuits using ight, infra-red, and uitrasonics.

1 BP59—SECOND BOOK OF CMOS IC PROJECTS.....$5.00. More circuits show-
ing CMOS applications. Most are of a fairly simple design.

[1 BP72—A MICROPROCESSOR PRIMER.....$5.00. We start by designing a small
computer and show how we can overcome its shortcomings.

[ BP74—ELECTRONIC MUSIC PROJECTS.....$5.95. Provides the expernmenter
with a vanety of practical circuits including a Fuzz Box, Sustain Unit, Reverberation
Unit, Tremelo Generator and more.

(1 BP91—AN INTRODUCTION TO RADIO DXING.....$5.00. How you can tune in on
those amateur and commercial broadcasts from around the world in the comfort of
your home.

[1 BP94—ELECTRONIC PROJECTS FOR CARS AND BOATS.....$5.00. Fifteen
simple projects that you can use with your car or boat. All are designed to operate
from 12-voit DC supplies.
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ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762-0240

Name

$10.01 10 $20.00
Address $20.01 to $30.00
$30.01 10 $40.00
City State Zp $40.01 to $50.00

H8-88  $50.01 and above

$0.0110 85.00 ...
$5.011010.00 ...
.83.00
.84.00
.$5.00
.$6.00
.$7.50

SHIPPING CHARGES IN
USA AND CANADA

$1.25
$2.00

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

Total price of merehandise . .. ................. $
Sales Tax (New York State Residents only) .. ... .. $
Shipping (seechart). ........................ $

All payments must

be in U.S. funds Total Enclosed .. $§
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ment. Now, with the hzlp of Radio Elec-
tronics’ editors, you can have expert,
hands-on help in urderstanding solid
state technology and its applications.
Each topic includes zn introductory ex-
planation. Example eircuits are used to
illustrate how the various solid state de-
vices work, and there’s plenty of infor-
mation on the applications and special
uses of these circuits.

You’ll cover op amps, analog IC’s,
and digital ICs. For the novice, there

Using Comparators to Detect and Measure
(Continued from page 64}

the output of the top comparator goes high and lights LED!
(green) when the temperature is too low. In that circuit,
when the temperature falls within the window, both light-
emitting diodes are off.

Bar-graph Display

The final example (Fig. 10) is a light meter with bar-graph
output. Circuit dzsign is made easy by using an LM3915
bar-graph-driver IC, which contains a series of 10 compara-
tors. The — input of each comparator connects to the buffered
input voltage, and the + inputs connect along a nine-resistor
voltage-divider network.

To use the LM.3915, you need only add a sensing circuit
and connect the comparator outputs to a bar-graph display
or succession of 10 light-emitting diodes.

In Fig. 10, the input at pin 5 of U1 is taken from a voltage
divider made up of R1 (a cadmium-sulfide photoresistor)
and R2. Each comparator inside U1 compares the buffered

input voltage te its reference and turns its light-emitting

gV
+gv

R7
3902

vy

<
R1 10K ¢ LED1
20K (GREEN)

W

a1
2N2222

-

R2
10K

Fig. 9—This cut-of-window comparator detector warns the experi-

menter of toa high, as well as too low, temperatures levels.

CIRCLE 98 ON FREE INFORMATION CARD

are numerous simple circuits to get you
started as you cover diodes, bipolar tran-
sistors, FETs, MOSFETS, and other pn
junction devices. You’ll find out about
circuits that beep, blink, and buzz, cover
sensors, power supplies, amplifiers, and
oscillators, and build projects that range
from an audio preamp and dc voltage-
controlled switch to metal sensing de-
vices, an IC telephone ringer, an elec-
tronic lock, and a light dimmer.

The book contains 160 pages, sell-
ing for $9.95 from Tab Books Inc., Blue
Ridge Summit, PA 17214.
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Fig. 10—The number of LEDs progressively lit in the bar-graph
display varies with the light level sensed by photoresistor R1.

diode on or off, as appropriate. The number of light-emitting
diodes lit thus varies with the light level at R1.

Resistor R3 sets the current in each of the light-emitting
diodes at 10 milliamperes, and potentiometer R4 selects the
full-scale (all light-emitting diodes on) input voltage be-
tween 1.2 and 7 volts.

Leaving pin 9 of Ul unconnected will change the display
from a bar graph to a single-dot display. In that mode, only
one LED is lit at a time (which saves on battery power!) and
the position of the LED indicates the signal level and thus
the light intensity.

Now It's Your Turn

Comparators are circuit building-blocks that are both easy
to use and adaptable to many circuit situations. With the
collection of circuits presented in this article, you should
be able to begin to adapt the circuits provide here and design
your own comparator circuits to meet specialized voltage-
detecting needs. |
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FOR SALE

STRANGE stuff, compiete items, plans, kits. Laser
eavesdropping, hidden weapons, bugging and
counter-measure sources, adult toys. informational
hoto package $3.00 refundable. DIRIVO CORPO-
ATION, Box 212-H, Lowell, NC 28098. information
(704) 868-3408.

ATTENTION laser holographic experimenters:
optical computer components, instructions. $22.95
postpaid. STELLAR TECHNOLOGIES, 4710 Uni-
versity Way, N.E., #1003, Seattle, WA 98105.

COMPLETE line of electronic components at below
wholesale prices when ordered in quantity. Send
$3.00 for cataiog to R. STEWART ENTERPRISES,
1601 Wooster Ave., Laredo, TX 78043

CABLE TV equipment all types and models
Tri-Mode, Z-Tac, Hamlin, 24 hr. shipping.
UNITED ELECTRONIC SUPPLY, F.0.Box
1206, Elgin, IL 60121 (312) 697-0600,

TRANSISTORS-tubes: MRF421 $24.00, MRF454
$14.50, MRF455-MRF477 $11.75, MRF492 $16.00,
SRF2072 $12.75, SRF3800 $17.50, 25C2290
$16.75, 25C2879 $22.00, 6LF6, 6LQ6, 6JS6. 8950,
etc-call. New RANGER AR3500 all mode 10 meter
transceiver $319. Quantity discounts! Best prices on
hard-to-find parts, antennas, mics, power supplies,
& equipment! Catalog $1.00 (refundable), or free
with order. RFPC, Box 700, San Marcos, CA 92069.
For information or same day shipment—call (619)
744-0728. Visa/MC/C.O.D.

CABLE TV converter/descramblers—wholesale
quantity pricing 1-5-10-20: Jerrold 450
$179-$149-$129-$119; Tocom 5504 $179-
$169-$159-8$149; Oak M35B $79-$69-
$59-$49; Jerrold 400 $149-$129-$109-$104; also
converters, remotes, and more. 90 day warranty.
COD. ARIZONA VIDEO, 7739 East Broadway,
#108, Tucson, AZ 85710. (602) 323-3330.

NICD battery replacements: hard to find cells &
packs for radios, scanners, others. Send SASE for chure shows how. Aiso exotic parts/plans, catal
quotes. CUNARD ASSOCIATES, Dept. E, R.D. 6 $2.00. LEEWARE, Box 5636, Greensboro, N
Box 104, Beford, PA 15522. 27435.

100 high tech repairs under 40 hours success bro-

TUBES - 2000 TYPES

= DISCOUNT PRICES!
Early, hard-to-find, and modern tubes.
Also transformers, capacitors and
parts for tube equipment. Send $2.00

(o= for 20 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
688 W. First St.eTempe, AZ 85281+ 602/894-9503

HANDS-ON ELECTRONICS

-
o
&

MONITOR room or teiephone conversations.
Range unlimited $88.00. Call 1-(800) 633-8277.

CABLE TV ipment 5. A., Jerroid, Zenith,
Hamlin, Dak le filters remotes and more,

Best prices C.0.D.s luwhd dealers needed,
5 CABLE, €O (800) 1450335
ﬂTHlHS—WHLD {:A.!LE. CO., (800}

SALE scanners, Regency Informant-1, $197.65.
INF-2, $239.95. INF-Base, $139.95. INF-
Base + 60ch, $165.95. Uniden BC-145XL, $112.50.
BC-210XW, $189.50. BC-210XLT, $209.95.
BC-800XT $265.95. CB's Midland 77-104, $59.95.
77-250 (powermax), $139.95. Cobra 19 +, $53.95.
Antennas K40, (blk/wht) $37.50 mag mount,
$16.50 total. COMMUNICATIONS CENTER, 104 S.
Broadway, Peru, IN 46970. (317) 472-1122 VisayMC/
COD 2% S/H quantity discounts. Send $1 for full
price list and descriptions, refunded with order.

THE invention of television. Fascinating story of
how radio, motion pictures, and television were in-
vented. 144 pages. 45 rare photos. Send $10.00 ck/
MO. BELLTOWNE PUBLISHING, 10011 Belitowne,
Sugarland, TX 77478.

TUBES 59¢. Year ’?uarantee. Free catalog. Tube
tester $8.95. CORNELL, 4219 University, San Di-
ego, CA 92105.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Hands-on-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $10.00.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale

( ) Education/Instruction ( ) Wanted ( ) Satellite Television

(

Special Category: $10.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
{No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

1 12 13 14 15 ($21.00)
16 ($22.40) 17 ($23.80) 18 ($25.20) 19 ($26.60) 20 ($28.00)
21 ($29.40) 22 ($20.80) 23 ($32.20) 24 ($33.60) 25 ($35.00)
26 ($36.40) 27 ($37.80) 28 ($39.20) 29 ($40.60) 30 ($42.00)
31 ($43.40) 32 ($44.80) 33 ($46.20) 34 ($47.60) 35 ($49.00)

We accept MasterCard and Visa for payment of orders. If you wish to use your Credit card to pay for your ad fill
in the following additional information (Sorry, no teiephone orders can be accepted.):

Card Number Expiration Date

PRINT NAME SIGNATURE

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals oﬂerina commercial products or services)
$1.40 per word prepaid (no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE:
(for individuals who want to buy or sell a personal item) $1.15 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additionai bold face (not avaiiabie as all caps) 25¢
per word additional. Entire ad in boldface, $1.70 per word. TINT SCREEN BEHIND ENTIRE AD: $1.75 per
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.05 per word. EXPANDED
TYPE AD: $1.85 per word prepaid. Entire ad in boldface, $2.20 per word. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $2.30 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $2.70 per word. DISPLAY ADS: 1" x 2V4"—$160.00;2" x 2va—$320.00;3" x 2Va"—
$480.00. General Information: Frequency rates and Epreé)a ment discounts are available. ALL COPY
SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT
BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND
PHONE NUMBER. Copy to be in our hands on the 18th of the third month preceding the date of issue
g.e.; Aug. issue cop{ must be received by May 18th). When normal closing date falls on Saturda?{.

unday or Holiday, issue closes on preceding work day. Send for the classified brochure. Circle
Number 49 on the Free Information Card.
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PLANS/KITS

BULD this five-digit panel meter and square wave

generator including an ohms, capacitance and fre-

quency meter. Detailed instructions $2.50. BAG-

gsAdgL ELECTRONICS, 179 May, Fairtield, CT
0.

VOICE disguisers! FM bugs! Telephone transmit-
ters! Phone snoops! More! Catalog $1.00: XANDI
ELECTRONICS, Box 25647, 32R, Tempe, AZ
85282.

DETECTIVES, experimenters. Exciting new plans.
Hard to find micro and restricted devices. Large
catalog $5.00 refundable on 1st order. WILSON,
P.O. Box 5264, Augusta, GA 30906.

PC boards made to order. Details—SASE. Eprom
rammer plans. $3.50 includes semiconductor
nus! GALLIUM JUNCTION, 540-C N.E. North-
gate Way, Ste 542, Seattle, WA 98125,
CATALOG: hobby/broadcasting/ HAM/CB: Cable
TV, transmitters, amplifiers, bugging devices, com-
puters, more! PANAXIS, Box 130-F(8), Paradise,
CA 95967.

CRYSTAL radio sets, Ens. parts, kits. Catalog
$1.00. MIDCO, 660 North Dixie Highway, Hol-
lywood, FL 33020.

PROJECTION-TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
actors.. Total cost less than $30.00...Plans and 8"
lens...$24.95.. lllustrated information free. MAC-
ROCOMA-HL, Washington Crossing, PA 18977,
Creditcard orders 24 hours. (215) 736-3979.

KITS parts*plans®. We have hard to find parts!
Variable tuning capacitors, lunina coils, crystal

headphones, germanium diodes, shortwave, crys-
tal, CB radio kits (no soloeringv)A Very inexpensive.
EARY COMMUNI-

CATION
EA 92640.

CABLE TV...Convert your Jerrold 450 DRZD-3A,
DRZN-3A, etc. for 6dB full channel capabllity. Kit
includes printed circuit board, instructions, and all
parts. $24.95 + $3.75 S/H. COD, or cashier’s
check. ARIZONA VIDEO, 7739 East Broadway,
#108, Tucson, AZ 85710. (602) 323-3330.

BUILD yourself complete digital car dashboards.
Free details. MODERM LABS, dept. M5, 2900
Ruisseau, St. Elizabeth, QC, JOK2J0, Canada.

Send Iarge SASE for catalog.
, 12922 Harboi #800H, Garden Grove,

ASSEMBLE amazing devices. AM/FM transmiters
P-6.00/K-12.00, treasure finder P-6.00/K-15.00,
honetransmitter P-6.00/K-12.00, dozens more.
ree catalog. Free phone recording device with
order $12.00 or more $2.15 for S/H. ULTIMATE
ELECTRONICS, 433 Springbank Dr., London, ON
V6J-1H2 Canada.

Cable TV Converters
Why Pay A High Monthly Fee?

Jerrold Products include “New Jerrold
Tri-Mode.” SB-3. Hamlin, Oak VN-12
M-35-B, Zenith, Magnavox, Scientific At-
lanta, and more. (Quantity discounts) 60
day warranty. For fast service C.0.D. or-
ders accepted. Send SASE (60 cents
postage) or call for info (312) 658-5320
MIDWEST ELECTRONICS, INC.,5143-H
W. Diversey, Chicago, IL 60639. MC/Visa
orders accepted. No lllinois orders ac-
cepted. Mon.-Fri. 8 A.M.-5 PM. CST

CABLE TV CONVERTERS

CABLE TV converters. Scientific Atlanta, Jerrold,
Oak, Zenith, Hamiin. Many others. “New" Video
Hopper “The Copy Killer." Visa, M/C & Amex
1-(800) 826-7623. B&B INC., 10517 Upton Circle,
Bloomington, MN 55431.

COMPUTERS

COMMODORE/Amiga chips at low cost (eg.
6526-$9.95). Commodore Diagnostician, (diag-
nostic pkg.), over 6000 sold at $7.95. Heavy duty
power supply for C64 at $27.95 plus UPS. Request
complete parts catalo% VISA/MC. KASARA MI-
CROSYSTEMS INC., 31 Murray Hill Drive, Spring
Valley, NY 10977. 1-(800) 248-2983 (Nationwide) or
(914) 356-3131.

BATTERIES

HARD to find sizes Lithium/Gelyte/NiCad/custom
F‘aks discount prices; call or write BATTERY TER-

INAL, 2492 Merrick Road, Belimore, NY 11710
(516) 679-8600.

PCB CAD SOFTWARE

MAKE 1X 2-sided artwork with PC/XT/AT and
graphics printer. Detailed how-to manual. Autorout-
ing, silkscreen, and mouse supported. $99.00.
Demo $5.00. RAREFIND MICROSYSTEMS, Box
429, Jefferson City, TN 37760.

SATELLITE TV

SAVE $$$$$ Buy direct-systems. Upgrades, de-
scramblers, Houston, Uniden, etc. Free catalog
(218) 739-5231 SKYVISION, 2008 Collegeway, Fer-
gus Falls, MN 36537.

BUSINESS OPPORTUNITIES

YOUR own radio station! AM, FM, TV, cable. Li-
censed/unlicensed. BROADCASTING, Box 130-
F(8), Paradise, CA 95967.

MAKE $250,000 yearly in IBM's computer color
monitor repairs, details %’1 .00. RANDALL, Data Dis-
play Products, Box 2168 H, Van Nuys, CA 91404,

CABLE EQUIPMENT

CABLE TV secrets —the outlaw publication the ca-
ble companies tried to ban. HBO, movie channel,
Showtime, descramblers, converters, etc. Sup-
pliers listincluded. $8.95. CABLE FACTS, Box 711-
H, Pataskala, OH 4<3062.

THIS IS A BOLDFACE EXPANDED-TYPE AD
WITH ATINT SCREEN. See how it jumps oul
on the page. To order your ad in this fermat
caiculate the cost at $2.70 per word.

EDUCATION & INSTRUCTION

ENGINEERING software for IBM-Pc. CompDes—
circuit design, CompMath—mathematics, Com-
pView—waveform viewer. $49 each. (614)
491-0832. BSOFT SOFTWARE, 444 Colton Road,
Columbus, OH 43207.

 ADVERTISING INDEX
HANDS-ON ELECTRONICS magazine

does not assume any responsibility for
errors that may appear in the index below.

Free Information No. Page
5.6 AMC Sales. . 18, 2§
7 All Electronics 12
— Amazing Devices 18
21 Antique Reliance. Inc. 13
- Antique Electronic Supply 104
8 CIE . . 221
I8 Chemtronics . . . o
10 Cook’s Institute 28
i1 Digi-Key . V2
- Elec. Industry Association . CV3. 5
— Flectronic Tech. Today . .. (V4.

— Electronic Tech. Today 9], 102
— Electronics Book Club K
16 Emco. 16
14 Fluke . . 15
— Grantham Col. of Engineering . 24
9 Halted Specialties 12
— Hands-On Bookstore 101
— ISCET ... 16
24,25 JDRMicrodeyices 26. 27
12 Jensen Tools . . . 28
13 MCM Electronics . 17
20 Mark V Electronies. . .. .. 25
— Midwest Electronics, Inc.. 108
is Minitool Inc. . .. 2]
— NRI . Nl
22 National SuperConductor 22
— Pacitic Cable . 7
23 Panavise . . LY

Before you buy a product . . .

If anything seems wrong, tell
the store manager.

&/ When you open it, CHECK IT OUT
again. If it looks or smells wrong,

take it back.

GET OUT OF

THE DARK.

Open your eyes and see just how
many subjects are covered in the new
edition of the Consumer information
Catalog. It's free just for the asking and
so are nearly half of the 200 federal
publications described inside. Book-
lets on subjects like financial and
career planning; eating right, exercis-
ing, and staying healthy; housing and
child care; federal benefit programs.
Just about everything you would need
to know. Write today. We'll send you the
latest edition of the Consumer Informa-
tion Catalog, which is updated and
published quarterly. It'll be a great
help, you'll see. Just write:

Consumer Information Center
Dept. TD, Pueblo, Colorado 81009
U S. General Services Administration

BUY BONDS

8861 1SNONV
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o
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E-Z MATH
(Continued from page 84)

To be really useful. the integrator time constant must be
very long compared to the input pulse on and off times. With
that relationship. the capacitor will never fully charge or
discharge before the pulse switches states. The result is
shown in Fig. 14. Assume the same +10 volt, 2 mS wide
pulse as before. But assume a time constant of 20 mS. During
the 2 mS input pulse, the capacitor will charge up to:

V=V, (l-eVRC)
V = 10(1-e 2129)

V=10(l-e!)
V = 10(1-.905) = 10(.095)
V=95V

When the input pulse shuts off, the capacitor will discharge
toward zero and will be about + .86 volts before the input
pulse goes positive.

Examine the resulting waveform in Fig. 4. The output
amplitude is very low because the pulse switches so quickly
that the capacitor never really has enough time to charge toa
higher value. But look at the shape of the output wavetorm. It
is a triangular shaped wave with nearly linear (straight line)
rises and falls of voltage. While the capacitor charge and
discharge curves are certainly not linear. we are only looking
at a very short portion of those curves. Over such a short
duration, the curve is nearly linear so the output is a respecta-
ble triangular wave although its output amplitude is severely
limited. As you can see, the integrator converted our input
square wave into a triangular wave.

+10V -

IN 2m$ 2m$

Fig. 14—An RC integrator circuit has an output whose value
is directly proportional to the area under the curve formed
by the input signal's waveform. As you move left on the top
curve (the input) the area under the curve increases
steadily for 2 mS. Thus the output increases steadily.

The key to the integrator’s usctulness is in making its time
constant very long compared to the input pulse duration. For
best results, the time constant should be ten or more times the
pulse duration. Or:

T>101,

Practice Problems

It’s time to review the key points in this section with some
€XEerciscs.

5. The duration of the on/off times of a square wave is
150nS. What should the time constant ot a differentiator be?

If R is 470 ohms. what value of capacitor should be used?

6. The duration of the on/oft pulses is 3 uS. What is the
minimum time constant of an RC integrator? Given C = .001
wF. what is R?

Answers
1. The time constant (T = RC) is about 150 nS. So t is two
time constants of 300 nS. RC is 150 nS so the exponent is just

tRC =300/150=2.
The equation is:
v=>5(l-e2)=4.3 volts.
2. It takes five time constants to tully charge or discharge
or about
5X150=750 nS.
3. If the capacitor is fully charged to 5 volts, the equation is
v=>5¢ 20071150
=5¢ 133 =5(.26)=1.3 volts.
4. T=RC=(10Xx103)(.01 X 10 ©)
=1x10* second = 100 S
t=-1x10*In(1-10/15)
t=—1x10"*In(1-.66)

t=-1x10"*In(.39)
t=—1x10*-1.08)=1.08 x 10# =108uS

5. For a differentiator, the time constant (T) should be less
than one tenth the pulse duration, or

150/10 =15 nS maximum.
Since T=RC. then C=T/R. It R is 470. then

C=15%10 Y470
= 032100
=32x10'2=32 pF.

6. In an integrator, the time constant (T) should be ten or
more times the pulse duration or. in this example,

10 X3 =30uS
or greater. If C=.001nF. then:

R=T/C
=30 x109.001 x 106
=30K ohms. 1]

“How deep did vou make that hole.”



EIA/CEG AUGMENTS DIGITAL

AND MICROPROCESSOR COURSE
HIGH TECH PARTS KITS NOW AVAILABLE

Industries Association Con-

The members of the Electronic

sumer Electronics Group (EIA/

CEG]) through the Product Services
Committee, has marketed the
illustrated parts kit for vocational
schools, educators and technicians.
This is the same material used in
the Digital and Microprocessor
Course during EIA's summer work-
shop programs. These workshops
are organized by the Consumer
Electronics Group and co-spon-
sored by national service organiza-
tions and state departments of
vocational edu:ation.

Parts and components are con-
tained in a lightweight tool box
with individual compartments. It
includes a breadboard, power sup-
ply, pre-dressed jumpers, resistors,

Digital/
Microprocessor
Course

capacitors, and integrated circuits
to perform all digital exercises 1
through 25 of the Digital/Micro-
processor course book listed in the
table of contents. Some parts have
been included for the microproces-
sor section but other components
will have to be acquired (as listed
in the Introduction to Exercises
26-31).

Individual and classroom size
quantities are available at the fol-
lowing cost: quantities 1-9, $69.95
each, quantities 10-19, $67.95
each, and for quantities 20 or more,
$64.95 each (cost includes shipping
and handling). The kits will also
include the Digital and Micropro-
cessor Course book. Additional
books are available at the cost of
$2.00 per copy.

PLEASE COMPLETE ORDER FORM FOR PARTS KITS AND BOOKS

Send to: EIA/CEG, Department PS, PO. Box 19100, Washington, D.C. 20036

Q Name | |
E Title | I
a Firm | |

Address
0 City

= 508060 600660606000

2000mMoOre ceeee i,

Additional Digital/Microprocessor
Course Books ............ ..

Total Amount Enclosed

$69.95 cach
$67.95each
$64.95 cach

$2.00 per copy

Amount Total



. BP173—COMPUTER
MUSIC PROJECTS ...
$6.95. Shows how lo use
your home computer to
Produce electronic MusKC.
Many circuts Mostly jar-
gon iree.

lectronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

BP176—TV DXING
FOR THE ENTHUSH
AST.....$6.95. Practcal
authoritatve intro 1o this
unusual aspect o elec-
tromes 812 x 11,
144 pp

PCP103—PRACTICAL
MIDI HANDBOOK
$9.95. £ xplains what
MIDI (the Musical
Dvgnal Interface} can do

an put it
l0 work &e
Keyboards, drum
machines, sequencers.
mixers, quiars and

O

B

s

RFTD—RADIO'S
FIRST TWQO DECADES

$3.50. This story of
racio’s earty days
makes for fascinaling
reading. Spark-gap
transmitiers. KDKA's
beginnings. and much
nore

P102—
INTRODUCING
DIGITAL AUDIO
$9.95. CD. DAT ana
samphng What is
mvolved in the digtal
pan of audio signals
Principies and praclices

BP195—
INTRODUCTION TO
SATELLITE TV. .00.
A definiive introduchion to
the subject wniien for the
prolessional engineer.
elecironics enthusias!. or
others who wanl o know
more betore they buy 8
10 in.

BP146— THE PRE-
BASIC BOOK ..... $6.95.
A book on the BASIC
programming for those
who have nol yel boughl
a computer as well as
those who have trouble
learmning how 1o program.

BP239-GETTING
THE MOST FROM YOUR
MUTLIMETER..... $5.00.
Covers basks ol analog
ang digital meters
Melhods ol component
iesting (includes
transislors, thynsiors
resistors, capacitors and
other active and passive
devices,

compuler music of digtal audio
techniques
= - Purihe -
Secrets of the Computer | Precticm Sany Adwan
Explained C.lcul.uvnl and - .
wic30, 88< icre
B I & Acarn Singtron
(A |
—
— - -- o -
— \ - -
\ —
e — 7
| BP179—ELEC-
BP135—SECRETS BP143—INTRO TO BP148—COMPUTER BP152—INTRO TO BP105—ANTENNA BP198—AN INTRO. _ PB144—FURTHER TRONIC CIRCUITS FOR
OF THE COMMODORE PROGRAMMING THE TECHNOLOGY EX- Z-80 MACHINE CODE PROJECTS ... $5.00 DUCTION TO ANTENNA PRACTICAL ELECTRONICS yyE COMPUTER CON-
64 ... $5.00. Masses of ATARI 600 800 Xi PLAINED ..... $5.00. ..$5.95. Speed up your Practical radio antenna THEORY $6.95 CALCULATIONS AND TAOL OF ROBOTS .
useful INfo and program- 00, Perlect comple Explanatons lor comput- programs. They may be designs (hat deliver good Basic concepls reievani 1o FORMULAE.....$9.00, $5.00. Data and arcuits

ming tips not found
any user’s manual

BP130—MICRO IN-
TERFACING
CIRCUITS—BOOK 1
$5.75. Practical add-ons
transform your computer
wnto control or measure
ment equipment

<V

BP183—AN INTRO-
DUCTION TO CP
M....$5.75. To run and
use programs operations.

need

et CPM you

s book

LEC-
WONIC SCIENCE
PROJECTS ... $5.75.
Simple to comptex a
group of projects with a
strongly screniihic flavor

20 Programse
Sor the

IX Spectrum
& 8K IXBt

BP128—20 PRO-
GRAMS FOR THE ZX
SPECTRUM & 16K ZXB1

$5.75. All programs.
fun on both machines
Inctude liow charts and
into on how 1o modify 10
fun on other computers.

BP51—ELECTRONIC
MUSIC AND CREATIVE
TAPE RECORDING
$5.50. Shows how you
can make electronc mu:
sic al home with simple
and iInexpensive equip.

How 1o Degien
Eiectronic
Projects

AR

ment to the Atan user’s
manual. Even shows
10 use arimated graph«cs.
BP131—-MICRO IN-
TERFACING
CIRCUITS—BOOK 2
$5 75. Interfacing sound
nd speech generalors.
|empovalure and optical
sensofs. motor control-
lers, and more

o 10 Qo Your
D et

P127—HOW TO DE-
SIGN ELECTRONIC
PROJECTS ... $5.75.
How 10 use standard cir-
cuil elements 1o make
custom electronic prof
ects.

BP92—CRYSTAL
SET CONSTRUCTION

$5.00. A vanely of
crystal radio receivers lor
the expenmenter and
hobbyrst

Sacend Book ot
Cuoerc
Projmcts

BP106—MODERN
OP-AMP PROJECTS
$5.00. Includes a Side
Timer. AF Signal Gen
Mme Pre-amp. Scratch
Filler. and much more.

BP185—ELEC-

er terms otten
encountered. A dchonary
for computer hngo

harder 10 wnite, but it's
worth learming how,

demo programs.
are inciuded

pertormance and are fe
atvely simple and
inexpensive 10 bud.

receiving and Iransmitting

antennas

_Quahty aperbacks

BP110—HOW TO
GET YOUR ELEC-
TRONIC PROJECTS
WORKING ... $5.00.

How 1o hnd the faults in
your projects. repar them
and get them working

Blectroncs
Simpll fed

| Covstai Set
Conrtruchon

BP121—DESIGN &

know belore you make
prinled-Grcud boards for
your projects.

ransin
Equivele:
Gusdee

BPS6—ELEC-
TRONIC SECURITY
DEVICES ..... $5.00.
Three basic sections.
Switch activated alarms
intrared & ultrasonic sys.
tems, smoke. gas. waler
deleciion,

L3

borrationad

oa
e

p
. we

BP85—INTERNA-
TIONAL TRANSISTOR
EQUIVALENTS
$7.50. Locates possible
substiutes lor a popular
user-onented selection ol
modern Iransislors. Japa:
nese, European and
American types

Companion volume 1o

BP53 Book camers on

with new dala not found

n earher edion 450 pages

BP125—25 SIMPLE
AMATEUR BAND AN-
TENNAS ... $5.00. A
kinds of antennas lor all
winds ol amateur rado

e

BP117—PRACTICAL
ELECTRONIC BUILD-
ING BLOCKS. Book 1
... $5.75. Build the
biocks and then combine
them lo form almost any
cuslom project of your

BP77—MICRO-
PRC(

Affordable Prices

BP59—SECOND
BOOK FOR CMOS IC
PROJECTS ..... $5.00.
Mulfivitrators, amplibers.
riggers & gales: special
devices including reac
ton imer. simple
electromc organ. and

more

BP182—MIDI PROJ-
ECTS $6.95 Delails
of how to inlertace many
popular home computers
with MIDI muskc systems.

BPE5—SINGLE IC
PROJECTS ... $4.95
Alt projects in this book
are based on one IC and
are simple to conslruct
Great way 10 get started
with ICs

1€ Projects
tor Beginnara

BP49—POPULAR
ELECTRONIC PROJ-
ECTS ....$550 A
collecton of a wide range
of electronic projects and
circuns for the expert-
menler

TRONIC SYNT
CONSTRUCTION
$5.95. Shows how 1o
bund a monophonic syn.
thesizer. section by
section. Replaces BP8Y

CHECK OFF

THE BOOKS YOU WANT

~H

SYSTEMS AND CIR-
CUITS ..... $5.95. Guioe
1o the elemenis of micro-
processing systems
Teaches all the tunda-
mentals

Pogusar
Elex tromic
wa-o-

1nto the

BP97—IC
ECTS FOR BEGINNEHS

$5.00. Wniten es-
pecially for the less
expenenced expen
menter. Complete parts
Layouts and winng o
agrams.

BP161—INTO THE
QL ARCHIVE ... $5.95.
Presents the powerlul
dalabase tor the Sincla
QL. Step-by-step ap
peoach inCludes practical
examples

QL archive

lor intertacing the com-

puter to the mbot's

MOtors and sensors

BP134—EASY ADD-

ON PROJECTS FOR
COMMODORE 64,
VIC-20, BBC MICRO &
ACORN ELECTRON ..
$6.95. Pucture d-glnrer
fight pen, mode! control
& and more

Mo 1o ot Your
Computes Programs
By

BP11B—PRACTICAL
ELECTRONIC BUILD-
ING BLOCKS. Book 2

..$5.75. Ampithers lor
all kinds 10 add 10 the
circutts rom Book 1 of
this senes

BP169—HOW TO

6¢
GET YOUR COMPUTER

PROGRAMS RUNNING
$5.95. Have you ever
written your own pro-
grams only to find that
they do not work? This
OOk Shows you how to
find amors

BPBO—POPULAR
ELECTRONIC CIR-

CUITS. Book 1....$5 00.
More circuits 1or hob
byists Audw. radw, lest.
music. househoid and

re

BP98—POPULAR
ELECTRONIC CIR-
CUIYS Book 2

$5.75. More usetui cir-
cuits. None of these
p Cts dupicate those

of this senes

nB

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

Name

Address

City

State

Zip

H8-88

SHIPPING CHARGES IN

USA & CANADA
$0.01 to $5.00.
$5.01 to $10.00
$10.01 t0 20.00
$20.0110 30.00
$30.01 t0 40.00
$40.01 to 50.00
$50.01 and above .

$1.00
$1.75
$2.75
$3.75
$4.75
$5.75
$7.00

Shipping (see
All pa

OUTSIDE USA & CANADA
Multiply Shipping by 2 for sea mail
Multiply Shipping by 4 for air mail
Total price of merchandise
Sales Tax (New York State Residents only)

chart)
yments must

be in U.S. funds

Total Enclosed

Number of books ordered D

$

$.
$___
$

L-------------------------------------------------l
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Up_@;\‘f\fwﬁb'-beon sun.
| ng a thousand stars

to the rhythms of steel drums.

To play on sparkling white and

Sl .

L.} gnksond beaches.
Ryl discover the underwater

radise of the reefs.
find a new friend and share the
infimacies of a sensuous night.

To come alive and live.
To remember for a lifetime.

6 days and 6 nights. From $425.

Reservations toll free
1-800-327-2600
in Florida 305/373-2090.

Windjammex
Barefoof Cruires
%05t Office Dox 120.

Miomi Beach, Florida 83119.
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DESCRAMBLER PARTS!

We stock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambler.

“700 PARTSPACKAGE ... v29.95

Includes all the original resistors, capacitors, diodes, transistors,
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX).

“702 PCBOARD.. ... *12.95
“704 AC ADAPTOR................. *12.95

Original (14 volts DC @ 285ma) ac adaptor used in the article.

S:P-E-C-I-A-L-S

BOTH #7071 & #702. - oo Now °39
ALL THREE #701 #702 & #704 o oo now 49

Add $2.50 shipping and handling — $4.50 for Canadian orders
We also offer quantity Discounts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.

60-CHANNEL

CABLE g ORDER
T e ke TOLL FREE

sceoncomenren  $69.95 1-800-227-8529

Thousands of these converters sold nationally for $119.95 . T
We offer you this same type of converter for only $69.95 Maseccars inside MA 617-339-5372 VISA
All converters are NEW, with Full manufacture’s WARRANTY VISA, MASTERCARD or C.0.D. 'wemm
FEATURES

O Full 60 Channel Capability
Cordless Infrared remote control
O Ultra-Stable Synthesized tuning
Microprocessor controlled PLL &
0O Works on all TV models, channel 3 output
Standard/HRC Switch for compatibility
with all Cable Systems
Will work with all types of external descramblers ’ [ ]

Add $3.50 Shipping and Handling
$4.50 on Canadian Orders P.O. BOX 800H ® MANSFIELD, MA 02048

CIRCLE 29 ON FREE INFORMATION CARD




