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KepioCla

Kepro Circuit Systems, InC.T.m,

At Home Professional Quality
Fine Line PCB’s.

Introducing an easy, inexpensive, step by step method for the
home production of professional quality printed circuit boards
without a major equipment investment—KeproClad, by Kepro,
makaers of quality industrial equipment .and supplies.
KeproClad was designed for-the home user who needs pro-
fessional results with:

A Simple Circuit Board;

Use KeproClad unsensitized copperclads. These
boards come in 2 popular sizes with 1 sided foil,
a marking pen, all for a suggested retail price as
low as $3.50.

A Fins Line Detalled Board;

Use KeproClad photosensitized copperclads.
Availuble in 2 sizes with 1 or 2 sided foil. These cop-
perclads use the latest technology of negative act-
ing dry-film photoresist. This material is rugged, yet
hoids extremely fine detail. It comes with a pre-
measured amount of developer and sells for as lit-
tie as $3.90 (suggested retail).

Other KeproClad products such as a photo reversal kit for mak-
ing negative film, etch, tin plating solution and photofiood
lamps are all available at your local distributor. {For the
distributor nearest you, call or write:

KEPRO CIRCUIT SYSTEMS, INC.
830 Axminister Drive., Fenton, MO 63026-2992
In MO 314-1830 Toll Free 800-325-3878
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OBJECTIVE WILL BE VARIETY

Welcome......to our second issue of the ELECTRONICSHANDBOOKX! For those ofyou
who missed our first (October) issue (the publisher has a few copies in his “shelf
stock™), let me explain that it will be our objective in each issue of the ELECTRONICS
HANDBOOX to present the kind of variety that we had previously published in our
C&E Hobby Handbooks “series”.

We will have a multitude of "projects”, both simple and not-so-simple. They will
involve all of the various components used in “transistor” circuits and “Integrated”
circuits. Some will have practical applications, others will be for amusementand still
others, will be left to the imagination and creativity of the reader. All will help to
improve the skill and technique of the reader in working with electronics and will
Increase his understanding of the relationship of electronics to the fields of
communications, robotics and computers. ‘

Each issue will include articles that explain the theories as well as the mechanics
involved in electronics. There will be articles on what is current in the world of
electronics, how the reader can get more enjoyment from his electronics hobby,
how he can build electronic devices for his home and car that will save him money
and how he can profit from his hobby by applying his knowledge and experience to
a career in the rapidly expanding world of electronics,

We think that we will have enough variety on electronic subjects in each issue to
satisty any reader interested in electronics and the fun of building electronic
projects. Try some of the projects in the following pages and find out for yourself.

)
e 5\ Q&.gﬁ @

Don Gabree, —Publisher

How would you like to find your home-brew projectin the next issue of
the ELECTRONICS HANDBOOK? It's up to you! Build your project for
yourself....it should have a real purpose. Then, if you think it is good
enough to appear in the ELECTRONICS HANDBOOK, letusknow about
it.

Write us a short letter describing your project. Tell us what the project
does. Provide us with a legible schematic diagram and a few black-and-
white photographs of the project...photos are important. After we have
read your letter, we'll let you know, one way or the other, whether we
would like to purchase your article describing the project. Send your

letter to: DON GABREE, PUBLISHER
C&E HOBBY HANDBOOKS

P.O. BOX #5148
NORTH BRANCH, N.J. 08876
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Only NRI teaches you to service and
repair all computers as you build
your own 16-bit IBM-compatible
micro

Now that computers are firmly estab-
lished in offices—and in homes, too—the
demand for trained computer service
technicians surges forward. The
Department of Labor estimates
that computer service jobs will
actually double in the next ten
years—a faster growth rate
than any other occupation.

Total systems
training
No computer stands alone
... it's part of a total
system. And if you want
to learn to service and
repair computers, you
have to understand com-
puter systems. Only NRI includes a power-
ful computer system as part of your train-
ing, centered around the 1BM-compatible
Sanyo 550 Series computer.

As part of your training, you'll build
this highly rated, 16-bit IBM compatible

P

— &

Your NRI total

computer system, assemble
Sanyo's “intelligent” keyboard,
install the power supply and
disk drive, interface the high-
resolution monitor and dot
matrix printer, even expand the
memcry from 128K to 256K
RAM. 1t's confidence-building,
real-world experience that
includes training in program-
ming, circuit design, and
peripheral maintenance.

No experience
necessary— NRI
builds it in

Even if you've never had any previous
training in electronics, you can succeed
with WRI training. You'll start with the
basics, then rapidly build on them to
master such concepts as digital logic,
micrcprocessor design, and computer
memory. You'll build and test advanced

NRI is the only home
study school that
trains you on a total
computer system.
You'll install and
check keyboard,
power supply, disk
drive, printer, and
monitor, following
step-by-step
directions.

computer
training. Read
detailed descrip-
tions of each
lesson, each experiment you perform. See
each piece of hands-on equipment you'll
work with and keep. And check out NRI
training in other high-tech fields such as

SEND COUPON TODAY FOR FREE NRI CATALOG!

srstems training includes
all of this « NRI Discovery
Lab® to deslgn and modify

circuits * Four-function digital

multimeter with audio cassette training * Digital logic
probe for visual examination of computer circuits

« Sanyo 550 Series computer with “intelligent” keyboard
and 360K double-density, double-sided disk drive ® High-
resolution monochrome monitor « RAM expansion
module to give you powerful 256K memory ¢ 120 CPS
dot matrix printer with near-letter-quality mode ¢ Easy
Writer |, WordStar, CalcStar bundled software » Refer-
ence manuals, schematics, and bite-sized lessons.

Robotics, Data Communications,
TV/Audio /Video Servicing, and more.

Mail the coupon today, and see how
NRI can prepare you for advancement and
new careers in the exciting world of
electronics. If the coupon has been used,
write to NRI Schools, 3939 Wisconsin Ave.,
Washington, DC 20016.

For Career courses

approved under Gl Bill

LUK
[ check for details.

electronic circuits using the exclusive A
. ln

NRI Discovery Lab®, professional digital |
multimeter, and logic probe. Like your |
computer system, they're all yours to

keep as part of your training. You even |

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue, NW, Washington, DC 20016

we’'ll give you tomorrow.

[VCHECK ONE FREE CATALOG ONLY

[] Computer Eiectronics with
Microcomputers

[J Tv/Audio/Video Servicing

] Appliance Servicing
] Small Engine Repair
[J Air Conditioning, Heating, &

Reirigeration |

[J Industrial Electronics

[J Communication Efectronics
[ Electronic Design Technology
[ Telephone Servicing

get over $1,000 worth of software,

including the popular WordStar and [J Satellite Electronics 0 Digital Electronics Servicing [J Locksmithing & Electronic Security
CalcStar. [J Robotics & Industrial Controls [] Basic Electronics [J Buiiding Construction
[J Data Communications [ Baokkeeping & Accounting [ Automotive Servicing
Send for 100-page
free catalog Name (Please print) Age
Send the coupon today for NRI's 100-page | Steer
full color catalog, with all the facts about .
City/Statelzlp Accredited by the National Home Study Council 22-126




FROM

THE EDITOR’S DESK

Got a question or a problem with a project —
ask The Editor. Please remember that The
Editors’ column is limited to answering specific
electronic project questions that you send to
him. Personal replies cannot be made. Sorry;
he isn't offering a circuit design service. Write
to:
The Editor
C&E HOBBY HANDBOOKS INC.
P.O. Box #5148
North Branch, N.J. 08876

AM STEREO, THE NEW KID
REVISITED

In an earlier article, | discussed a
fairly recent change in AM broad-
casting, the transmission of stereo.
Since | wrote that item, there have
been some very remarkable changes
that are noteworthy and shouid be
passed along.

The biggest news is that a formal
complaint has been filed with the
FCC charging that the Motorola C—
Quam system of AM stereo trans-
mission causes the signal to exceed
the permissible bandwidth for AM
stations (20 Khz) when modulation
levels are near normal operating
levels. At the time of this writing, the
FCC is conducting an investigation
of its own to determine the validity
of the charge.

The formal complaint was filled
by Kahn Communications and that
complaint has been followed by
letters to the FCC by many broad-
cast engineers calling for a full and
complete investigation. Indeed, the
rules are very definite in the matter
of bandwidth and are also a matter
of international treaty. If there is a
violation, it would seem to me that
the FCC will have to see that
changes are made.

Just a few years ago, another
manufacturer of AM stereo broad-
cast systems was forced to remove
all of its equipment from the air
because of a relatively minor
violation concerning distortion. On
the other hand, bandwidth is not a
minor item and if there is a problem
in that area, immediate action is
called for.

In other news, Sony has been
marketing the XR-A33 AM stereo/

6 / ELECTRONICS HANDBOOK

FM stereo/cassette receiver for
sometime now. | have one of the
these in . my van and it is a terrific
piece of gear with all of the whistles
and bells. Most important, it can
receive all of the AM stereo systems
that are on the air. In addition, Sony
has announced a new “boom box”,
the model CFS-6000 and Sanyo is
introducing the MW250. All of these
units are “all system” AM stereo.
That is, they will receive all of the®
AM stereo stations on the air.

That brings up another point.
There are very few radios being sold
on the market today that will hearall
of the systems even though they are
marked “AM stereo”. | have yet to
find a salesman that could tell me if
the radio that | was inquiring about
was limited in its capability. It was
necessary to get out the owners
manual and read it. Don'’t get stuck
with a receiver that will not hear all
systems. At the time of this writing. |
can not find an “all mode” receiver
at any of the car dealers that |
checked and that included every
manufacturer of US autos and most
of the imports,

If you would like to tune in an AM
stereo station in your area, you can
do so by using two radios that have
log type tuning. Digital wont work
because they wont tune “between
the cracks”. To use this method, you
will have to tune a station using the
Kahn (or independent sideband)
system. Since the right channel is
on the upper sideband and the leftis
on the lower, tune one receiver
slightly high in frequency and the
other slighty low. There will be
some fidelity degrading but the
stereo effect will be apparent.

if the radios that you are using are
not of good quality with at least
5Khz passband, then don't expect
much from this experiment.

If you are unsure of the system
that a station uses, a call to them will
get you the information.

Good listening.

—Jim Keightley
Chief Engineer
KAPA

FM/TV Boosters?

| need to improve the TV recep-
tion of distant stations on our TV
sets at home, and | also want to get
better FM reception on the FM
receiver in our car. My brother,
who is studying for his degree in
Electrical Engineering in college,
says we won't get any noticeable
improvement from an FM booster
in our car, nor from a TV antenna
amplifier in our house.

If he's right, how come the
makers are allowed to sell gadgets
that won't work? Or is my brother
wrong?

Arthur Jameson, Sioux Falls, SD

Your brother is right, almost. An
antenna booster can't improve the
signal-to-noise ratio (less snow,
more TV signal) at your TV sets
unless it's mounted right up on the

antenna, and unless it's in good
working order. Installing such a
booster at the set itself will only
amplify the noise(s) picked up on
the lead-in along with the signals
coming from the antenna.

The same thing applies even
more to car FM boosters, unless
they're very narrow-band (and
specially-tuned) amplifiers. In
both cases, the best answer is a
better antenna.

As for firms who make such
units, maybe they believe their
own advertising?

Better Crystal Radios?

I've built two crystal radios from
articles in your magazine, but | can
only get local stations. They both
used modern diode (semicon-
ductor) rectifiers instead of the
original cats-whiskers. My Dad
says crystal sets in the old days
used to get great reception, at
much greater distances than | do
with my crystal sets. What gives?

Could | get better results using
the old galena crystals (cat's
whiskers)? Where can | get one?
Why aren’t they sold in Radio
Shack, for example?

Roger Englander, Memphis, TN

-
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It's fun to use the old-time parts,
but this is one case where older is
not better. Any modern diode
rectitier (small-signal type) will do
as well or better than the old,
expensive, and difficult-to-adjust
cat's whiskers.

In the old days there were only a
few stations on the air, hence
much less interference. Also we
used long-wire antennas out-
doors, 25 to 100 feet long. These
superior aerials pulled in much
stronger signals. You can't get
superior reception without a good
antenna. You can get some sta-
tions, but not at much distance,
with a small indoor wire for your
antenna.

Keep On Truckinl
| share my electronics maga-
zines with a friend who's also 15
years old. He likes only the
electronic projects, which 1 find
interesting, but | also want to learn
what's going on with computers,
which are still growing, in spite of
the cutback in strictly “home”
computers. He says it's waste of
space to write about computers.
Who's right?
E.L. Harris, Greenville, SC

Your friend is wrong, but that's
his prerogative. Computers are a
large and constantly-growing part
of the electronic world. If he
ignores digital technology (see the
article on digital vs analog in this
issue) he'll be out in the cold so far
as a career in electronics goes.

Electronics Handbook will con-
tinue to publish mostly articles on
small parts projects. But we’ll also
keep you informed of important
developments in computers and
digital electronics, the electronics
of today and increasingly of
tomorrow.

What's Desoldering?

Here I'm just learning how to
solder small parts together in
electronics projects and | begin to
see the word desoldering. Does
that mean what | think? To

unsolder? And how in the world

can it be done just in case anyone

is crazy enough to want to try.
Jane Loring, Elizabeth, NJ

You’re right, desoldering is just a
way of saying Unsoldering parts.
It’s sometimes necessary, and
there are ways of doing it that
aren't at all difficult. Radio Shack
and other stores have a wick-like
copper braid which sucks up
solder,and there are also vacuum
bulbs and desoldering guns for
people who do lots of construc-
tion.

Where to Find Parts

I.live in small town almost in the
middle of the desert, far from the
nearest Radio Shack store, and |
have to get everything by mail
order. In addition, Radio Shack
doesn't always have things | want,
though | admit that's a bit unusual.

Can you tell me about cata-
logues | can order for stuff RS
doesn't sell?

Samuel H. Ordway, Roswell, NM

I'm glad you asked that ques-
tion, Senator. In this issue you'll
find a list of parts houses and
surplus firms and dealers who
specialize in hard-to-find (as well
as not-hard-to-find-but-best-buys)
parts and electronics. Check ‘em
out; there are plenty of bargains
out there if you look for them.

Pyramid Magic?
| see ads in magazines for little
pyramids you can buy thatclaim to
have magical powers; making you
healthier, or stronger, or wiser. |
can't believe these really work.
Some also imply they have special
magnetic properties. What's the
story?
Frank Hutton, Sausalito, CA

You’re right. Barnum said there’s
one born every minute. And there
must be people out there lots more
ready to believe fairy tales than
you are, because somebody makes
it worth while for those firms to

keep on advertising those “mag-
ical” items.

Some people also believe that
getting surrounded by special
kinds of magnetic fields can
extend one’s life, or give one other
magical powers.

In fact, many years ago a
physician who had some success
with hypnosis (his name was
Mesmer, from which the word
“mesmerize” comes; look it up)
claimed magnetism could cure
certain ills. He got some cures, but
they were the result of the patient’s
belief, not the magnetism.

It's possible that birds (and other
animal life) do respond to the
earth’s magnetism in navigating,
tinding their way home. There’s
still much to be learned about this
phenomenon.

But people who look for magical
cures should ponder this truth: “If
an offer sounds too good to be
true, it probably is.”

Monitor is TV set
We’'re buying a new monitor for
our home TV entertainment
center, probably one 25 inches in
diameter or even larger. Can it be
used with our computer system as
well as with our VCR tape setup?
And why do monitors cost more
than TV sets.
Ray Mosher, Evanston, lllinois.

Your monitor can be used with
any input device, such as a VCR,
video disc player, or computer,
which puts out a video signal, as
compared to a radio-frequency
signal.

A monitor is a TV set without the
RF and IF stages (radio frequency
tuner and intermediate frequency
amplifiers). It should logically,
therefore cost less than a TV set of
the same size. However, the
economics of mass production
and distribution are such that only
a few thousand monitors are sold
each year compared to several
million TV sets. Thus a maker can
sell a TV set for much less than a
comparable monitor.
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NEW

PRODUCTS PARADE

FLAT CABLE CONNECTOR
SYSTEM

MOUSER ELECTRONICS An-
nounces a new line of high quality
flat cable connectors with strain
reliefs.

The ME164-9000 series flat
cable connectors are a 3 piece
system with strain relief which

by ¥ 1Y 1Y I IROR (8RNI

ensures long life. This system
allows for lateral-cable insertion
which speeds termination. These
high quality connectors feature
the new “POSI-LOK” locking clips
which quarantee positive reten-
tion. These connectors are
designed to permit tight cable
folds and are available in all pin
configurations.

A 20 pin connectors with strain
relief may be purchased for asllittle
as $1.49 in quantities of 500

Call or write for FREE full-line
catalog! MOUSER ELECTRON-
ICS, 11433 Woodside Ave.,
Santee, CA 92071 (619) 449-2222

POWER AMPLIFIER FOR AIR-
BAND TRANSCEIVER
Communications specialists has
a 10-watt power amplifier, the CS10,
that increases the transmitter power
of the TR-720 Handheld Trans-

ol
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ciever from 1 watt to 10 watts (30 !

watts PEP). The CS-10 Power
Amplifier is designed to be connec-
ted in series between the TR-720
Transceiver and an outside quarter-
wave antenna on aircraft or ground
vehicles.

Field tests have resulted in 5x5
communications over 150 miles at
10,000 feet using a stock TR-720
into an outside antenna through a
CS-10 ampilifier. The CS-10 re-
quires a 11-15 volt DC power source
and draws only 2.2 Amps. In case of
a DC power failure, the TR720 will
function normally “Straight through”
for emergency back-up. The ampli-
fier is furnished complete with a 5-
foot power cord and fused cigarette
plug. A 5-foot RG58 A/U coaxial
cable with two BNC connectors is
supplied for connecting the TR-720
antenna jack to the antenna output
on the amplifier.

The CS-10 measures only 59-
x3.0-x1.5 in. and weighs 12 ounces.
Complete hook-up and mainte-
nance instructions are included.
The CS-10 Power Amplifier is
priced at $199.95 and is avijalable fof
immediate shipment from factory
stock. For more information or to
place orders contact: Communica-
tions Specialists, Inc. 426 West Taft
Avenue, Orange, California 922665.
Toll free phone: (800) 854-0547.
Local phone: (714) 998-3021.

COMPACT DISC PLAYER

Magnavox has added a super-
compact portable unit (CD-9510) to
its line of compact disc players.
Measuring only 4.96-inches wide by
1.57-inches high by 7.46-inches
deep, the unit is about the size of an
average paperback book. Despite
its small size, the Magnavox CD-
9510 “personal” compact disc
player offers many features and
performance functions. A’ 10-track
music memory and repeat are
included, as well as forward-reverse
track skip, forward-reverse music
search, play-pause and a nine-
function display.

The disc player can be used as an
AC-driven home player, or as a

portable player with optional shoul-
der strap, digital headphones,
battery pack and carrying case. The
player can be connected directly to
a home Hi-Fi system (connecting
cord included). Additional features
include stop-clear, open door key,
power key and mode key. Ther is
also a REM (REMAIN) key which
selects the display of either elapsed
or remaining time and a PRG
(PROGRAM) key which stores or
cancels tracks in the 10-track music
memory. Suggested retail is $300
for the main unit including AC
adaptor and connecting cord. The
accessory pack, including battery
pack, carrying case, shoulder strap
and digital headset has a suggested
retail of $60. Look for it at your
neighborhood audio outlet.

RAIN GAUGE

A new, economical rain gauge kit,
the ID-1795, has been introduced by
the Heath Company. The ID-1795
Rain Gauge consists of an outdoor
mounted measuring device and an
indoor LED readout display unit.
The outdoor unit uses twin buckets
to magnetically actuate a reed
switch. The number of switch
closings are registered on the
readout. This unit may be mounted
on a roof, fence post or antenna
tower. The indoor unit is housed in
an attractive cabinet with walnut
trim.

Rainfall is recorded in 1/100th’s of
an inch up to 9.99 orin 1/10th’'sof an
inch up to 99.9 inches. The Rain
Gauge can also be set to display in



centimeters rather than in inches. A
9-volt backup battery powers the
display during a power outage. In
this situation the display will contin-
ue to count and record the rainfall
readind but will not display the
reading until regular power is
restored. The ID-1795 operates on
115-voits AC.

Tan’™

To receive the Heath Company
colorful catalog free of charge, write
Heath Company, Dept. C&E, Ben-
ton Harbor, Ml 49022, In Canada
write Heath Company, 1020 Isling-
ton Avenue, Dept. C&E, Toronto,
Ontario, M8Z3. Free catalogs are
also available at over 70 Heath/-
Zenith Computers & Electronics
Centers in the U.S. and Canada.
Consult telephone directory white
pages for the nearest store.

ANTI-STATIC WORK STATION

An anti-static work station that
enables hobbyist to protect newest
semiconductor products from static
electricity is available from Wes-
corp. The WS-8001 home hobbyist
work station includes an 18x24-inch
workbench cover, adjustable wrist
strap and grounding strap.

The benchtop cover is electrically
conductive on both sides. One side
(black) meets MIL specs for “con-

ductive” materials required for
protecting products sensitive to
electrostatic voltage of 1000 or less.
The other side (green) meets MIL
specs for “static dissipative” mate-
rials for products in the 1000-4000-
volt sensitivity range.

The mat is fabricated of con-
ductive and static-dissipative fabric,
exclusive to Wescorp, enabling it to
be folded for storage in a drawer or
toolbox. The adjustable wrist strap
is of elastic polyester material for
comfortable, secure contact with
the wearer’s wrist. Insulation on the
outside of the wrist attachment
protects the user against electrical
shock from accidental contact with
equipment. Stainless steel threads
woven into the fabric on the inside
surface assure positive, low-resist-
ance conductivity, corrosion resist-
ance and cleanliness.

A buckle permit adjusment to any
size without leaving a loose “tail”.
This eliminates the problem of non-
adjustable elastic straps losing full
contact when they stretch from long
use. A 10-foot retractable conduct-
ive plastic cord is included. A
banana plug is at the end mates with
a plug built into the mat, conducting
static electricity from the user to the
mat and then to ground. A 10-foot
conductive plastic grounding cord
with an alligator clip connects tothe
opposite corner of the bench cover.

The wrist strap and ground strap
have built-in 1-megohm resistors to
protect the wearer and the circuit
from contact with line currents. The
resistors are molded into the cords
parallel to the cord to prevent the
resistor breakage that is common
with previous wrist straps. Price of

the WS-9001 anti-static work station
is $39.95 and is available from
Wescorp, 144 ‘So. Whisman Road,
Mountain View, CA 94041.

MOBILE ANTENNA MATCHER

MFJ Enterprises, Inc. announces
the introduction of the MFJ-910, a
mobile antenna matcher. This
device lowers SWR by capacitive
matching mobile antenna to 50
ohms. This resuits in more power
out of the transmitter and into the
antenna, especially if a solid-state
rig is being used. The MFJ-910
matches mobile antennas 10 through
80 meters.

One of the best features of this
mobile antenna matcher is that its
base measures only 2%2x2% inches,
so it can be tucked in a corner of a
car trunk or mounted inconspiscu-
ously with the mounting holes
provided. Installation of the MFJ-
910 is easy. Connect the antenna to
the SO-239 connector labeled “out”
and the transmitter to the SO-239
connector labeled “in”.

This mobile antenna matcher
retails for $19.95 each, and can be
ordered directly form MFJ. Call toll
free (800) 647-1800 to use your Visa
or Mastercard, or send check or
money order for $19.95 plus $5.00
shipping and handling to MFJ
Enterprises, Inc.,, P.O. Box 494,
Miss. State, MS 39762.

All MFJ products carry a 1-year
full warranty, and items ordered
directly from MFJ have an addition-
al 30-day money back guarantee. If
not completely satisfied, return the
product within 30 days for a full
refund (minus shipping).

WINTER / 9



NEW

BOOK REVIEWS

ABOUT SOLID-STATE RELAYS

Here's a whole new subject area
packed into an exciting volume—
Solid-State Relay Handbook With
Applications. This comprehensive,
state-of-the-art handbook gives the
reader an insight into solid-state
relays—what they are, how they
work, and how to select, specify,
test and generally apply them.
Suggested drive and protective
methods are included with helpful
application notes too stimulate
design ideas.

Author Anthony Bishop intro-
duces readers to solid state relays
through a historical profile for an
increased understanding of the
technological developments and
functions. Mr. Bishop is currently
the Manager of Applications Engi-
neering for the Crydon Division of
International Rectifier, a leading
supplier of solid-state relays. He is
considered an authority in his field
and has promoted the general
application of the device.

This softbound handbook con-
tains 250 pages of invaluable
information for the engineer, tech-
nician or hobbyist who is now, or
will be working with solid-state
relays. Solid-State Relay Handbook
retails for $19.95. The book is
available through bookstores, com-
puter retailers, electronic distri-
butors, or directly from Sams by
calling 1-800-428-SAMS, or by
writing to Howard W. Sams and Co.,
Inc, 4300 West 62nd Street, Indiana-
polis, IN 46268.
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ELECTRONIC PROTOTYPE
CONSTRUCTION (WIRE-
WRAPPING)
by Stephen D. Kasten. 398 pages,

Paper.
$17.95 Howard W. Sams & Co.
Indianapolis, IN 46268

This book is written for the
hobbyist and experimenter who
wants to learn the latest in convert-
ing schematic diagrams into practi-
cal circuitry and PCB (printed
circuit boards) which may eventual-
ly lead to military and industrial
production. However, the early
Chapters, especially Chapter 1 (53
pages) are an essential introduction
and exposition of the techniques of
wire wrapping and similar methods
of putting together boards using
Integrated Circuits (ICs).

Most electronic devices include
several (usually many) ICs, those
marvels of miniaturization which
each contain hundreds, sometimes
thousands of tiny transistors, ca-
pacitors and resistors inside small
chips less than a % square inch
each.

To pack these into small, practical
spaces requires special assembling
and connecting techniques which
involve little or no soldering of wires
and other parts. Instead they rely on
wrapping wires around small
connecting posts with a small hand-
operated wire-wrapping tool. The
tool can be either hand twisted or
motor driven. Each has its ad-
vantages, though beginners should
always learn by first using the
simple, inexpensive hand-driven
tool.

Wire wrap techniques are. well
suited for one-of-a-kind cons-
truction projects using integrated
circuits because they are fast (no
soldering), compact, and they can
readily be rewired (changed) for
redesign or correcting mistakes.
This is done by Unwrapping one or
more wires from the connecting
posts. For anyone going beyond the
one-IC-per project stage, wire-
wrapping tools and practice are
essential.

The book is a virtual encyclopedia

of information (beyond Chapter 1)
for converting designs into proto-
types (one-of-a-kind or a few-of-a-
kind) packaged boards which
always go before production
boards. It includes details of
everything required from the
simplest wire-wrapping methods
(and unwrapping) through.making
PCB (printed circuits boards), and
photographic methods for creating
production-quantity boards.

If you haven’t started doing wire-
wrap vyet, it's probably in your
future. This book includes a
through introduction and explana-
tion of this essential skill.

Word Processing Primer
Waite and Arca

188 pages, paper, $14.95
Byte/McGraw-Hill,

This was one of the first books
(1982) written to explain word pro-
cessing and to examine the
microcomputer programs then
available .(some of them). It is tho-
rough and exhaustive. Highly re-
commended as a background tuto-
rial for serious students.

Word Processing

Primer

Note that it does not include many
of the better programs (and worse)
marketed since its publication.
Nevertheless it's extremely useful in
(a) learning a great deal about WP
details, and (b) examining early ver-
sions of Worstar and other leading
WP programs. The book also
includes good suggestions on
shopping.



UPDATING SATELLITES

Universal Electronics’ second
edition of Frank Baylin’s popular
book, Satellites Today, has been
enlarged and contains the latest up-
dated satellite information. The text
is written for the non-technically

Bud Butition

The Complate Galte

Satellite Television

minded reader. The book reviews
the history of satellites and explains
in a clear and readable fashion the
technology of transmitting to and
from satellites.

Each chapter deals with specific
topics, such as uplinking, foot-
prints, programming, how the latest
home satellite TV systems work,
and much more. Satellites Today is
necessary reading for anyone
wanting to learn more about sate-
llite systems and the satellite
television industry.

The text retails for $12.95, deli-
vered. It can be ordered from your
new book dealer or the publisher,
Universal Electronics, Inc., 4555
Groves Road, Suite 13, Columbus
OH 43232; or telephone 614/866-
4605.

INSIDE RECORDING
TECHNIQUES

Here's an excellent introduction
to the field of professional record-
ing! It's a new publication by
Howard W. Sams & Co.—the
second edition of Modern Record-
ing Techniques.

A decade ago, Modern Recording
Techniques was introduced to
bridge the information gap between
sound engineers, record producers
and recording artists. Today, new
technologies —including digital
recording and processing tech-
niques—have revolutionized this
industry. The book provides an
excellent introduction to equipment
and controls found in a recording
studio as well as the techniques
used and their role in creating a
finished product.

Modern Recording Techniques
has been used as a teaching and
reference manual by thousands of
professionals in the increasingly
popular music industry. This re-
vised edition updates readers on the

SAMS.

Modern Recording
Techniques

Tcibgrt L. Srurtotn.
Ouvié Milan bber

‘numerous advances in professional

recording.

This 384-page, softbound book
retails for $18.95. The timely mate-
rial is presented by two of the
industry’s most respected profe-
ssionals, Robert E. Runstein and
David Miles Huber—representing
an extensive background as: per-
formers, technicians, producers,
and educators. The book is avai-
lable through bookstores, elec-
tronic distributors, or directly from
Sams by calling 1-800-428-SAMS,
or writing to Howard W. Sams, and
Co., Inc., 4300 West 62nd Street,
Indianapolis, IN 46268.

ALL ABOUT CRYSTAL SETS
58 Pages, $7.75 (including Postage)
All-About, Books, Inc.

Box 4155, Freemont, CA 95439

This little book is a marvel of its
kind. In less than 60 pages it not
only tells you how crystal sets
operate, but includes detailed plans
for putting together seven different
receivers, starting with the very
simplest, and progressing through
the best we've ever seen.

If you've wondered how those
little wonders of yesteryear worked,
without AC power or even a DC
battery, this book will give you a
complete education. It makes an
excellent guide for Science Fair
projects for grades five through
high school.

Highly recommended.

PROTECTING YOUR MICROCOM-
PUTER SYSTEM

Harold Highland

Wiley Press, Inc.

New York, 1984

144 pages, Softcover, $14.95

A famous hippie (Abbie Hoffman)
once published a book entitled,
“Steal This Book!” This review will
be brief. It could be summarized,
“Don’t buy this book.” That would
be the end of this review, but for the
fact that you might fall into the trap
thinking it can help you keep your
system from being ripped off.

The book starts by telling dbout
various software disasters, kid
“hackers” who get into government
files, and finally gets into keeping
the system physically secure. Mostly
it deals with software protection.

This brings me to a point | hope to
make frequently to beginners and
intermediate micro buyers and
users: When you consider buying a
book, read the Table of Contents. f
it's full of strange words, it's too com-
plicated for you. If you understand at
least some of the chapter titles, look
further.

To keep your computer system
secure, insure it, as | have. My $5,000
system is covered against practically
everything for $50 a year.
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DELUXE HOME
BURGLAR ALARM

Here is a home burglar alarm with optional features for
your convenience, at a cost you can afford

by Walter Sikonowiz

Q |
ST INTRUS oM
BELL , B

There are plenty of burglar alarms available, including
plenty you can install yourself. Here, the author, an engineer
and designer of numerous projects for the home builder,
presents a high-quality alarm system you can customize for
you own particular installation.

As you'll see when you read on, you can set this system up for
AC operation, or battery-only operation, or (even better) for
AC operation with a high-reliability battery backup in case
your area sometimes has blackouts, brownouts, or other
power problems which could adversely affect the security of
your alarm system.

It can be as simple as a one-loop system (just a door and one
or two windows) or up to any number of separate areas. You
can set it to give you a few seconds to leave (or enter) your
home before the system is armed against intruders, or you
can give yourself as much time as desired before the circuit is
set to sound off.
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Provision has been made for two other optional
features. One, a Panic Button. It can be placed
anywhere inside, and several can be included to make
it easy to set the system off yourself should you
encounter someone undesired inside the house. The
other option permits over-riding one or more window
(or door) sensors, for example, in the summertime
when you may wish to exclude one or more windows
for ventilation.

You can build it yourself on a perfboard, wire-wrap
board, or use the printed circuit board layout
provided here by the author. His parts layout, if
followed will provide a truly professional- Iookmg
instrument, or you can throw the unit together in
about an hour, not counting the optional power
supply. What you do is entirely up to you. Whatever
you do, when you've finished the Deluxe Burglar
Alarm system, you'll have a setup which fits your own
requirements perfectly.

The alarm presented here monitors four separate
sensor loops, which allow a building to be divided into
independent zones of protection. For example, the
basement, first floor, and second floor can each be
protected by separate loops. Note that one of the

loops differs from the other three in that it provides a
delayed response to entry, whereas the rest sound an
alarm immediately after entry occurs. As you may
have guessed, the delayed response-loop is usually
wired to a door. When you return home, you enter
through the door protected by the delayed-response
joop, and turn off the system before the alarm bell
rings. If you forget to turn the system off —and you
will, at least once—pandemonium breaks loose
several seconds later.

Not only is there a delay to let you entér the house,
there is also a delay to let you leave without fanfare.
Leaving is accomplished thus: First, turn the system
on; then, with the aid of an LED display, check the
status of the protection loops. Assuming that the
loops are secure, exit the premises through any door,
close that door behind you, and lock it. Aslong as you
leave the house within one minute of turning on the
system, no alarm will sound. After one minute,
however, the system becomes fully armed, and any
passage— whether incoming or outgoing—through
a protected entryway will sound the alarm bell.

If an intruder triggers the system in your absence,
the alarm belt clangs for two minutes and then shuts

Figure 1. Schematic diagram of burglar alarm
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off. The system remains active, however, so if a
subsequent intrusion does occur, the bell will ring for
two minutes more. Limiting the duration of ringing is
done primarily as a courtesy to our neighbors. By the
time the bell stops ringing, your common burglar, a
skittish creature by nature, will have scurried far from
the scene. Those of you afflicted with hardier and
more persistent vermin can increase the ringing time,
if necessary.

Because the alarm bell rings only for a brief period
of time, the system includes a separate intrusion
indicator, which lights after an attempted break-in
and remains lit until you return. Finding the intrusion
indicator lit, you should immediately check for signs
of forced entry. More often than not, the alarm will
have done its job, and your possessions will remain
intact.

An interruption of 117-volt AC power will not faze
this burglar alarm. At the first sign of trouble, the
alarm switches to battery power and remains so
powered until line voltage is restored. The standby
current drawn by the entire system is less than one
milliampere at 12 volts DC; so lantern batteries can
power the circuit for a long time—much longer, in
fact, than the average duration of a power blackout.

As to the performance of this alarm, let me say that
the system has been used on a daily basis for several
years, and that no failure has yet occurred. Better still,
just the presence of a working alarm seems to
discourage most troublemakers. (A pair of Doberman
pinschers will take care of the rest.) So much for the
preliminaries; we are now ready to see how the circuit
operates.

Figure 2 contains the schematic diagram of the
alarm’s power .supply, a conventional design in all
respects except one: DC voltage for the alarm does
not become availaple until approximately one minute
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after the unit is turned on. It is this one-minute startup
delay that allows you to leave the house without
causing a commotion.

When switch S1 is.closed, AC linevoltageis applied
to transformer T1, the primary of which is protected
by transient supressor TS1. Current from the 12-volt
AC secondary of T1 is full-wave rectified by diodes
D1-D4 and fed via S1b to filter capacitor C1. Under
no-load conditions the potential at point 1 is about
+18 volts DC. Note that this voltage comes up almost
instantaneously; it is the voltage at point 2 that will not
be available for a minute or so. Here’s why: When
voltage appears abruptly at point 1, C2 begins to
charge through R2. Initially, the voltage across R2 is
high enough to cause a current to flow through R4
and D7 into the base of the transistor Q1. This current
is sufficient to turn on Q1 and Q2 (which are
connected in the so-called Darlington configuration,
and thus behave like a single high-gain transistor). In
response to base drive, the Q1-Q2 pair goes into
saturation, clamping the voltage at point 2 to ground
potential.

Now, as C2 continues to charge, the voltage across
C2 increases, and so the voltage across R2 must
decrease. When the voltage across R2 drops to
approximately 2 volts, base current can no longer
flow into the Q1-Q2 pair, and both transistors cease to
conduct. Once that happens, the voltage at point 2
rises smoothly as C3 changes through R3. Zener
diode D9 cfamps the voltage at point 2 to +15 volts, a
safe maximum for the CMOS digital logic of the
alarm. C4 and C5 are high-frequency-bypass
capacitors.

Take alook now at diode D5. Normally this diode is
reverse-biased (i.e., its cathqde is more positive than
its anode) and no current flows through it. But let us
suppose that the 117-volt AC line goes dead. Very
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Figure 3. Method of wiring sensor loops
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gradually the voitage on C1 will drop to a level about
half a volt less than the potential of batteries B1 and
B2. At that point D5 becomes forward-biased,
allowing current to flow from the batteries and
replenish the charges on C1. Running on battery
power, the supply delivers approximately +12 volts at
point 1 and point 2. Note that the batteries need not be
used just to supplement AC power. If you were to
disconnect the AC line, the alarm would work
perfectly with batteries alone. In particular, the
startup delay would occur exactly as described
above, although the delay itself would be a bit shorter
because of the reduced voltage.

The condition of the backup batteries can be tested
at any time by pressing S2; this sends battery current
through meter M1 (via R5 and D8) and through R6,
which acts as a dummy load during testing. If the
deflection of M1 drops below approximately 80% of
full scale, it is time to replace the batteries. Testing
should be done at regular intervals; once a month will
probably be sufficient. Note that D8 protects M1
should you inadvertently connect the batteries in
reverse (it happens).

One final comment in regard to the power supply:
When the alarm is switched off, S1b contacts R1,
which serves to rapidly discharge C1 and C2 (the
latter through D6). Normal operation of the alarm
requires that C1 and C2 be uncharged at startup.
Without R1 to discharge the capacitors, anomalous
behavior would result from turning the alarm on
immediately after turning it off.

Let's turn now to the schematic diagram of the
alarm, Fig. 1. The circuit shown has four intrusion-
detecting inputs; each one of these must be wired to
ground through a seriaily connected set of normally
closed sensor switches. In the name of brevity, we call
each set of sensor switches a /oop, and each terminal

to which a loop connects a /oop input.

The various loop inputs are labeled as follows: DE
(Delay after Entry), B (Basement), 1 (first floor), and 2
(second floor). The last three designations are purely
arbitrary; as will be shown later, each input can be
connected to any convenient set of sensors. Note that
the DE input provides a delayed response to
intrusion, whereas all the rest respond immediately.
Be sure that you enter the house only through a door
wired to the DE input.

Each time that the alarm is turned on, you should
press S3 to test the loops for continuity. A loop
becomes discontinuous when you fail to close a
window or door, causing one of the sensor switches
in the loop to open up. Not only does an open switch
disable the loop, it also results in automatic triggering
of the alarm once the circuit is armed (i.e., one minute
after turn-on). So testing for continuity is important. If
all of the loops are continuous, all four loop inputs will
be grounded, and so LED1-LED4 will light up when
S3 is pressed. Should one of the LEDs fail to light, turn
off the alarm; find the open door or window and close
it; then try the test again. Note that loop testing can
take place immediately after the alarm is turned on;
there is no need to wait one minute.

Let us now examine the response of the alarm when
one of the immediate-action loops is broken. Since
loop inputs B, 1, and 2 are identical, we need to
consider only one of them. Normally, loop input 2 is
held at ground potential by the loop it monitors. Any
noise picked up by the loop, which can act as an
antenna, is filtered out by R14 and C9, thus preventing
false triggering of the alarm. (Typical sourcesof noise
include large electric motors, lightning, and radio
transmitters.)

When loop 2 is broken by an intruder, resistor R10
pulls the inputs of IC1d high. As a result, the output of
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IC1d (pin 11) also goes high, sending a positive-going
spike of current through C13 and R22. This positive-
going spike is fed via R26 to IC2a, a triple-input NOR
gate. Note that IC2a is connected in such a way that it
will respond to a break in any of the immediate-action
loops.

A positive-going spike sensed by one of the inputs
of 1C2a results in a negative-going puise at the gate’s
output (pin 9). IC2b inverts this pulse and feeds it to
pin 13 of 1C2¢c, thereby triggering the monostable
multivibrator formed by I1C2¢, IC3c, IC3d, and
associated components. The output of this mono-
stable (pin 4 of IC3c; pin 10 of IC3d) goes high for two
minutes and then drops low again. During the time
that the monostable's output remains high, the alarm
bell will ring. You may wish to increase the bell-
ringing time beyond two minutes; if so, simply
increase the size of R32 or C16. Be advised, however,
that if R32 is made so large that the current flowing
through it is smalier than the leakage current of C16,
the output of the monostable will remain high forever.
There is no reason why you should want a bell-
ringing time of more than five minutes.

While the output of the monostable remains high,
current flows through R36 into the base of Q3, which

forms a Darlington pair with Q4. As long as base drive
is present, Q3 and Q4 conduct, causing the armature
of relay K1 to pull in and switch on the alarm bell.
Diode D14 protects Q3-Q4 from inductive spikes
generated by K1, while D15 similarly protects the
contacts of K1 from spikes generated by the alarm
bell. When pins 4 and 10 of IC3 return to ground
potential, Q3 and Q4 cease to conduct, and the
ringing stops. The alarm bell can be tested at any time
by pressing S4. In general, the bell should be tested
every few months to make sure that it still functions
properly. (Accumulated dirt and debris or a nesting
rodent can sometimes put a bell out of commission.):
Bell testing is also a subtle way of reminding those
around you that an alarm is in place.

Whenever pins 4 and 10 of IC3 go high, current is
fed via R34 into the gate of Q5 (an SRC). As a result,
Q5 latches in a conductive state, causing intrusion
indicator LEDS to light up. Even after gate current is
removed, the anode of Q5 continues to conduct, and
LEDS5 remains lit until the alarm is turned off.

Finally, let us consider what happens when the DE
input is triggered. Opening the DE loop results in the
appearance of a positive-going voltage spike across
R19. This spike is fed to pin 13 of IC3a, where it

Figure 4. Method of room wiring to minimize noise pickup by sensor loop
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Figure 5. Rear Panel of Alarm Control

triggers the monostable consisting of IC3a, IC3b, and
associated components. After a time interval
determined by C14, R27, and R28, this monostable
generates a positive-going spike that is fed via R30 to
pin 12 of IC2¢c, thereby causing the bell to ring and
LEDS5 to light in exactly the manner described
previously. Note that the time lag between an
intrusion and the ringing of the alarm bell can be stby
means of R27; the delay varies between 5 and 15
seconds, approximately. If you feel the need for more
time, increase C14 to 22 mf., which will yield an entry
delay of 10-30 seconds. Bear in mind, however, that it
is always best to use the shortest practical time delay.
If an intruder forces his way in through a door
connected to the DE loop, you certainly do not want
him wandering around for 30 seconds before the

alarm goes off. Mounting the alarm cabinet in a spot
that is inconspicuous, yet still fairty close to the door
guarded by the DE {oop, will make short entry delays
practical.

Figure 3 shows how the sensor loops should be
wired. Any number of switches can be connected
serially in each loop. Be sure that your switches are
installed in such a manner that they close whenever
the door or window they protect is closed.

Sensors come in a variety of styles, but the
cheapest, most versatile, and more easily installed
sensor is the familiar magnetically activated switch.
Magnetic switches are of two kinds: those that close
when a magnet is brought near, and those that open.
For this project you will need the former type. Mount
the magnet on a door or window; attach the switch to
the framework in such a way that the magnet and the
switch are in close proximity when the door or
window is closed. That's all there is to it. Common
lever-action microswitches also make good sensors,
but you may have to fashion brackets to mount them.

Some windows in your home may require special
attention —for example, basement windows or large
picture windows that would be smashed, rather than
pried open, by an intruder. Basement windows can be
protected by means of self-adhesive conductive-foil
tape, which is applied to the glass in a zigzag pattern.
Breaking the window breaks the conductive tape and
opens up the loop. Tape is reliable and cheap but far
too ugly to use on a picture window. For that purpose
you need a vibration detector: a small, inconspicuous
device that attaches directly to the windowpane. If the
window is hit hard or shattered, the shock causes the
vibration detector’s contacts to open momentarily.
Vibration detectors, as well as all of the other sensors
described in this section, are readily available items.
Radio Shack carries them, and so do many mailorder
dealers.

Returning to Fig. 3, note that one or more panic
switches (normally closed pushbuttons) can be
incorporated into a loop. If used, panic switches

PC BOARD
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Figure 6. Inside View, Alarm Control
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should be distributed throughout the house and
hidden behind drapes or furniture. The purpose of the
panic switch is to allow the alarm to be tripped
intentionally. For example, you might hit the panic
button if you saw a prowler lurking outside (no sense
waiting for him to break in).

Another optional feature shown in Fig. 3 is the
sensor-override switch, which is wired in paraliel with
one of the sensors. When the override switch is open,
normal sensor operation is obtained. But when the
override switch is closed, the system will no longer
respond to the affected sensor. For example,
overriding a window’s sensor would allow you to
leave that window open for ventilation. Use override
switches sparingly because they diminish, ratherthan
enhance, a home’s security.

When wiring the sensors in a loop, do so in such a
way that the area of the loop is minimized (see Fig. 4).
The smaller the cross-sectional area of aloop, the less
prone that loop will be to pick up inductively coupled
noise. The best advice here is to use twisted-pair
alarm wire for all loops. The twisting of the two
conductors keeps the loop area to an absolute
minimum.

Sensors can be assigned to loops in any way that
seems convenient. One possibility is to have all the
sensors on a particular floor tied together in one loop.
Another possibility is to put all the windows in one
loop, all the doors in another. Remember that the DE
loop is special: ideally, it should connect to just one
door.

This is not a finicky circuit, and there should be little
difficulty in getting it to work. To minimize noise
pickup, mount the alarm in a metal cabinet, and
connect the cabinet to circuit ground. Either printed-
circuit or wire-wrapping techniques will give good
results. If you copy the printed-circuit layout featured
here, note that the board requires one jumper wire
(marked with a “J”). Note also that the PCB was laid
out for radial-lead electrolytic capacitors; axial-lead
types will not fit. Use a small soldering iron rated at
15-25 watts and, of course, rosin-core solder. Since
the circuit uses CMOS digital logic, which can be
destroyed by static electricity, be sure to use sockets
and insert the ICs only after alil soldering is finished.

Lantern batteries come in a variety of sizes. Make
sure that the ones you use can readily handle an
ampere of current. Batteries should last a long time.
Just to be safe, however, replace them once a year,
regardless of how they test. Be certain that tantalum
electrolytic capacitors are used for C14 and C16. In
the interest of longevity, filter capacitor C1 should be
a computer-grade electrolytic device. Transient
supressor TS1, which provides some degree of
protection against power-line disturbances, is
available as part #P7064 from Digi-Key Corp. (Box
677, Thief River Falls, MN 56701). Almost any
microammeter or milliammeter in your junkbox can
be used for M1. If a substitution is made, the value of
R5 will have to be recalculated:

R5 =$-Rm

In the formula above, | represents the full-scale
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Figure 7. Main Circuit Board, (top view)

deflection of the meter in amperes, and Rm is the
internal resistance of the meter in ohms. Use the
nearest 5% resistor value for R5.

Almost any 12-VDC relay can be used for K1aslong
as its contacts are rated at more than one amp DC.
Generally, the coil resistance of a power relay of this

PARTS LIST FOR POWER SUPPLY

B1, B2—6-volt heavy duty lantern battery, Eveready
type 706

C1-—3000 Mfd 25V computer grade capacitor

C2, C3— 500 Mfd 25V

C4, C5—0.1 Mfd ceramic

D1-D6— 1N4003 200V, t-amp silicon rectifier

D7, D8— 1N4148 silicon diode

D9— 1N4744 15-volt 1-watt zener diode
F1—Y-ampere slow-blow fuse

M1— 1-milliampere, 1000-ohm, DC pane! meter (see
text)

Q1, Q2—2N3904 NPN silicon

R1-—33-ohm

R2—56K-ohm, 5%

R3—560-ohm

R4— 220K-ohm

R5—11K-ohm, %-watt, 5% resistor

R6—68-ohm, 5-watt, 10% wirewound power resistor
R34—27K-ohm




Figure 8. Components Placement
(top view)

TO R27

type will fall in the range of 100-200 ohms. The relay in
the prototype has 13-amp contacts and is available as
stock #TM21K628 from H&R Corporation (401 E. Erie
Ave., Philadelphia, PA 19134). If this relay is used, its
sensitivity will have to be adjusted. (The relay as
shipped will not pull in at 12 volts, although it will hold

at that potential. This is typical relay behavior.)
Examining the relay, you will see that its armature
flops up and down between two stationary contacts.
With the relay upright, take the needle-nose pliers and
bend the upper stationary contact downward a bit so

(Continued on page 96)

R35— 390-ohm

R36-—62K-ohm

S1—DPDT toggle switch

S2-—normally open pushbutton switch

S3, S4—normally open pushbutton switch

T1—12 VAC, 1-ampere transformer

TS1— 130 VAC transient supressor, Panasonic type
ERZ-C20DK201 (see text)

Miscellaneous: cabinet, knob, terminal strip, line cord,

hookup wire, fuse holders, magnetic switches,
twisted-pair wire, 1C sockets, press-on decals.
Note: Resistors are %-watt, 10% except where
otherwise specified.

PARTS LIST FOR BURGLAR ALARM

AB1—12-volt DC alarm beil (see text)
C6-C9—0.1 Mfd ceramic capacitor
C10-C13—0.33 Mfd mylar capacitor
C14— 10 Mfd 20V tantalum electrolytic
C15—0.022 Mfd mylar capacitor
C16—47 Mfd 20V tantalum electrolytic

D10-D15— 1N4003 200 PiV, 1-ampere silicon rectifier
diode

F2— 1-ampere slow-blow fuse
1IC1—CD4081B CMOS quad AND gate
1C2—CD40258B CMOS tripte 3-input NOR
IC3—CD4001B CMOS quad NOR gate
K1—SPST 12-voit DC, 120-ohm relay (see text)
LED1-LED5—red LEDs

Q3-—2N3904 NPN silicon

Q4—2N3724 NPN silicon

Q5— 2N5060 sensilive-gate SCR

R7-R10, R28— 1-megohm
R11-R14—270K-ohm

R15-R18— 1800-ohm
R19-R22—3.9-megohm

R23-R26, R33— 3300-ohm
R27—2-megohm linear potentiometer
R29— 15K-ohm

R30—6800-ohm

R31—47K-ohm

R32—5.6-megohm
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Satellite TV signals are first transmitted from the
studio as a strong (thousands of watts) signals to a
large dish antenna aimed at a geostationary
satellite (23,000 miles up). This is called the Uplink.
The satellite amplifies the weak received signal
(milliwatts) to about 10 watts and retransmits it via
its own small dish back to earth (the Downlink) at

fes

J

You can put up your own station for less than $1000.

Satellite TV reception —using a big circular dish in
your backyard to grab TV signals out of the sky
directly from satellites 22 thousand miles up in the
sky—is here, and thousands of people are using
TVRO (television receive-only) stations to pick up the
dozens of otherwise unavailable programs now
broadcast 24 hours a day all over the US and abroad,
including foreign TV.

Even though Russia began using a satellite
(Sputnik) in 1957 to relay radio signals from the sky,
followed the next year by the US with the Air Force's
Score satellite, it's only been since the late 1970s that
ordinary citizens have been able to set up their own
TVRO stations.

Recent advances in high-gain, low-noise amplifiers
(LNAs) and down converters for signals in the “C”
band radio frequencies (3.7 to 6.8 gigahertz) have
made it feasible to assemble a TVRO system using
off-the-shelf components so anyone can receive the
many available satellite-relayed TV signals.

How It Works
Regular TV reception only works over direct line-
of-sight distances. That is, the transmitting station's
antenna and the receiving set's antenna must be
within sight of each other. That limits standard TV
(and FM radio) reception to just over the horizon,
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depending on how high the two antennas are. That’s
why New York City's TV stations are atop the 104-
story World Trade Center. (They used to be on the
Empire State Building.) And that's why people 40 or
50 miles from TV stations have their antennas
mounted atop poles and towers from 30 to 50 feet
high.

Now we have satellites that were shot into the sky
on rockets and placed into geosynchronous orbits.
The satellite is revolving around the earth at the same
speed as the earth turns, thus being synchronized
with it and staying put over the same spot on earth all
the time. It happens that the distance above the earth
needed for an object to neither fall to earth nor fly free
of the earth’s gravity is 22,300 miles. So geosynchro-
nous satellites are all placed into orbits at that height.
Once up there, with electricity from solar cells to
power the electronics which receive TV signals from
earth and retransmit them back down to the ground,
most satellite stations are good for 7 to 10 years of
service.

Power and Frequencies

Most satellite transponders (transceivers) work at
microwave frequencies between 3.5 and 6 gigahertz
(a gigahertz is a thousand Megahertz). Some are at
higher frequencies, between 12 and 14 GHz. These




two groups of frequencies are designated the “C”
band (3.5-6 GHz) and the “K” band (12-14 GHz). The
original TV program is transmitted from an Earth
station using a large dish— up to 30 feetindiameter—
at about 500 watts. By the time the signal has traveled
22,300 miles up to the satellite its power is
enormously diminished. Only a few microwatts of
power actually reach the satellite's receiving antenna
which is also a dish. The satellite’s transponder
amplifies the TV signal and aims it back down to earth
with a power of about five watts. This signal is again
weakened a great deal, but the receiving antenna
(dish) at one's TVRO station amplifies it. (It acts like a
lens.) Special electronics at the TVRO further amplify
the signal. Finally, that signal is sent to a special
satellite receiver in your home which, in turn, feeds
the TV set.

TV satellites cover most of the US, much of Mexico,
and Canada. There are over 20 satellites presently
sending TV programming down with more being
added every few months. Each satellite carries 12 or
24 separate transponders. And each transponder can
relay one TV program. This mean that 20 satellites
have a capacity of well over 200 separate TV channels,
since most (and all future) satellites have 24 instead of
only 12, as the early ones did.

System Components

There are four main parts in a satellite TV receiving
system. These are the dish, or antenna, the
electronics at the dish, the electronics inside the
house, and the TV set or TV monitor.

The part most people are familiar with is the big
round dish, usually on the ground in one’s backyard,
but sometimes up on top of the house. These dishes
are usually between eight and 10 feet in diameter,
though some are even larger. The larger the dish, the
more it amplifies the weak signals from the satellite,
and the less snow and interference comes through on
the TV screen. With a good dish and reasonably good
electronics one can get TV pictures as good as the
very best direct cable reception.

The dish is only part of the antenna it's a reflector,
which gathers the weak satellite signals and
concentrates them on the real antenna itself, which is
at the focal point of the reflecting dish. The system
requires two or more components, both electronic.
After the signal has been received it is fed to a special
Low-Noise Amplifier, or LNA. This is located right at
the antenna dish. Putting it anywhere else would
cause loss of signal strength, because of the high
frequencies (C-band gigahertz) involved.

After amplification by the LNA, the strengthened C-
band radio frequency is further amplified and its
frequency down-shifted by a down converter. This
does what the IF (intermediate frequency) section of a
regular FM or AM radio does. It makes the signal
stronger and changes its frequency from the station’s
frequency to a lower frequency which can be handled
by the receiver more readily. In FM sets the IF is 10.7
Megahertz and in AM sets it's 455 Kilohertz. In TVRO
systems this frequency, the output of the down
converter is 70 Megahertz.

The 70-MHz signals is transmitted with less loss by
standard coaxial (shielded) cable than are gigahertz
signals. The 70-MHz output of the down converter is

fed through a coaxial cable 20 to 100 feet long, to the
TVRO receiver in the home.

Here the TV signals from the satellite (remember,
there maybe up to 24 programs coming from any one
satellite) are separated (tuned), amplified and sent to
the TV set. For superior reception it's recommended
that one use a TV monitor, which provides a better
display than an ordinary TV set. Monitors cost the
same as or more than top-grade TV sets. Inthe future,
more and more people will be using monitor screens
since they are also good for computer, videotape, and
video disc viewing.

The Dish Antenna

Although the antenna dish looks as though it's a
slice off a sphere, most satellite TV receiving dishes
are actually parabolic-shaped. This is similar to, but
differently shaped than, part of a sphere. This shape,
which is used in the reflective mirrors in car
headlights, takes radio waves coming in parallel to
each other and reflects (focuses) them onapointvery
close to the surface of thedish, Itis at this position, the
focal point of the parabolic dish, that the actual
antenna is located. This is a tiny length of metal,
usually under an inch long.

The dish is made of stainless steel, aluminum, or
metalized (covered) fiberglass, and its surface may be
solid, or it may be wire mesh, to cut down on wind
resistance. Using wire mesh also reduces the weight
considerably.

Typical satellite dish is usually eight or ten feet in
diameter. It serves as a high-gain antenna,
gathering weak signals and reflecting
(concentrating) them at the focal point just over
center of dish. Concentrated, strengthened signal
feeds a low-noise amplifier (LNA) which is then
further amplified by downconverter, then goes via
cable to receiver, indoors.
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SERVICE

ABC (Central)
ABC (LA & NY)
Action (Can.)
Christian

Arm Forces
Black Ent.

Cable News Net,

Canada
Canada

CBS (Central)
CBS (LA & NY)
Cinemax
Christ. Net.
College Net.
Country Music
Disney

ESPN
Galavision

Hi Life

HBO

Home Sports
JISO

Movie Channel
Music Network
Nashville

NBC
Nickelodeon
Oon1v
Pleasure

PBS

Showtime
Silent (Deaf)
Spanish Net,
Sportsvue
Univ. Network
WOR-TV
WXYZ-TV

The above satellite TV program listings are shown

PROGRAMMING
Network
Network
Canada Sports
Religious
General
General

News

French

English
Network
Network
Movies
Religious
Sports
Country Music
Family

Sports
Spanish

Adult (scram.)
Movies

Sports
Japanese
Moviles

Rock Video
Country Music
Network
Children
Moviles (scram.)
Adult (scram.)
General
Movies
General
Spanish

Sports

Dr. Scott
General
Detroit

SATELLITE
Satcom 3
Satcom 3
Anik D
Westar 5
Satcom 1
Galaxy 1
Galaxy 1
Westar 3
Anik B
Anik D
Satcom 3
Satcom 3
Galaxy 1
Galaxy 1
Westar 4
Westar 3
Galaxy 1
Galaxy 1
Galaxy 1
Galaxy 1
Galaxy 1
Westar 4
Westar 5
Galaxy 1
Anik D
Westar §
Satcom 1
Westar 3
Westar 2
Westar §
Westar 4
Galaxy 1
Westar 4
Galaxy 1
Westar 5
Westar §
Westar 5
Anik D

only to indicate some of the wide variety being

broadcast. It is a small sampling, and changes
often. Scram means signals are scrambled, and
requires a special decoder to be viewed.

TRANSPONDER
NO.
10
12

2

4

20

17

7

)

11

24

2

17

19

11

20

18

4,24

Q

20

21

23

4

5

10, 14

6

17

8

1

8,22

22
15,17,21, 23

OWN®O-OOM
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In addition to the (small) LNA which amplifies the
weak signals, the dish focuses on the antenna at its
focal point, the down converter is usually located
behind or near the dish. The antenna may be either
fixed or movable. If it's fixed it can receive signals
from only one satellite, though that satellite will have
several transponders sending signals (different
programs). Better systems have the ability to be
aimed at any of several satellites. And thus they can
bring in more different programs.

Before you install or purchase a TVRO system you
must decide what programs you want. Then the
satellites offering those programs are selected, and
their position in the sky is noted. After that it's
necessary to make an on-the-spot check of your
backyard house and so on, to be sure you have an
unobstructed (by trees, etc.) view of that satellite. Of
course you can't actually see the satellite but the
position(s) in the sky of the satellite are well know and
are on-charts readily available.

Table | shows a few of the more popular satellites
and their positions in the sky. All present satellites are
located around the earth in a straight line over the
equator called the equatorial plane. Thus it is only
necessary to know the longitude above which satellite
is positioned, to know where in the sky it appears. All
TV satellites are now positioned between 75 and 145
degrees west longitude. In addition to the position of
the satellite, we must consider the location of the
TVRO relative to the equator and directly (longi-
tudinally) under the satellite, one’s dish would be
aimed directly overhead (90 degrees). Since the
entire US is well north of the equator, we have to aim
the dish below 90 degrees (elevation, it's called). In
the US this works out to an elevation of between five
and 70 degrees.

in addition to having a clear view of the satellite(s)
one wants to receive, there must be no overhead
power lines in the line of sight, as they will usually
cause severe interference with the tiny satellite
signals. Since the dish not only weighs from two
hundred pounds up, including its rigid steel mount,
but it must be strong enough to withstand severe
winds, rain and snow, the location, ground of rooftop,
must be carefully considered.

Do It Yourself?

As you'll see from the TVRO system components
discussed below, you can put together a system for as
little as $2000, and you can go way up beyond that. In
addition, installation can cost anywhere from a few
hundred to a couple of thousand dollars. If you're very
handy, and prepared to spend considerable time and
effort, you can save most of the expense of
installation. To do so, however, you'll have to read up
a-lot, and still get expert advice and help.

The following briefly describes the parts of a home
TVRO system. There are actually four separate parts
at the dish/antenna. One is a small feedhorn, which
further concentrates the weak signals at the focal
point of the dish. The feedhorn is directly connected
to the wave-guide, which is ashort rectangular piece
of metal, and the waveguide feeds the signal to the
very small (under an inch) metal antenna probe. This
probe is the actual antenna.

Generally the feedhorn, wave-guide and antenna
probe are supplied as a single assembly. Further,
most manufacturers supply the antenna assembly
along with the dish. However, these can be made up
specially for higher sensitivity, at a higher price of
course. If purchased separately from the dish, the
parts of this assembly can cost from $200 up to over
$500.

The biggest expenditure for any part of the TVRO
station is for the antenna dish itself and its heavy steel
support. Dish prices vary widely from as little as $500
for a six-or seven-foot diameter dish to $1500 or more
for a 10-foot or larger one. The steel support is often
sold separately and can can cost as little as $200 or so
for a small, fixed support, up to $1000 for a larger
support which can be moved, by its own motor, to
change satellites.

The Low-Noise Amplifier (LNA), usually mounted
immediately behind the antenna probe, can cost from
under $200 to a great deal over $500. Again, more
money buys a better LNA. This is usually purchased
separately from the dish/antenna assembly.

Similarly, the down converter is usually mounted
right at the dish, either behind it or on the ground
close to it. Down converters are priced in the general
range of, or above LNAs.

NTSC PAL SECAM
Bahamas Argentina France
Canada Australia Greece
Japan ~ Austria Irag
Mexico Belgium Lebanon
USA Denmark United Arab Rep.
Hong Kong USSR
Ireland Zimbabwe
Israel
; Italy
Netherlands
New Zealand
Norway
Pakistan
Portugal
South Africa
Spain
Switzerland
United Kingdom
v
There are three different TV standards being used in
| various countries. To view a different standard such
as PAL or SECAM, different receivers are required.

Finally we come to the actual receiver itself. This
receives the 70-MHz IF signal provided by the down
converter. The 70 MHz signal travels from the down
converter (at the dish) over standard coaxial cable
into the house. Receivers have many special features,
most of them providing better reception when used
properly. These receivers come in a wide variety of
prices from about $500 up to $1000. More money buys
greater convenience, as well as better pictures
{sharper, with less interference).

Choosing the parts of the TVRO system, as you can
see, requires plenty of study and effort. But whether
you do it yourself, and save most of the installation
cost ($100 to $1500, generally), or buy an installed
system for $3500 and up, a good satellite-TV system, a
TVRO, can give you a wide variety of programs 24
hours a day, and with less interference than any other
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- Symbol Long-West Series No.
A 143° Satcom F5
B 139° Satcom FIR
(& 123° Westar 5
D 119° Satcom F1/F2
E 116° Anik A few of the 20 satellites now in orbit and
F 109° Anik B transmitting TV programs to earth.
G 99° Westar 4
H ?1° Westar 3
1 87° Comstar D3
J 79° Westar 1/2

reception. Table |l lists a few representative programs
and some of the satellites which provide them, free of
charge, once you've got your TVRO station set up and
working.

There are many books available which can be
helpful in getting one’s own TVRO system compo-
nents, as well as in selecting the site for the dish, and
installing the dish with its support, and the other parts
of the system. One fine introduction to the subject is
included in the book The Complete Guide to Satellite
TV by Martin Clifford, published by TAB Books (250
pages), $11.50 at most bookstores or from the
publisher at Blue Ridge Summit, PA.

Scrambling The Satellites

Few people who live near a major metropolitan area
really need a TVRO (Television Receive-Only) station
just to get the major TV signals. Satellite broadcasting
came about because some areas of the US and
Canada were getting only one or two major signals,
and the cable systems which had sprung up found
they could get better, less-expensive program feeds
via satellites than previously.

It's important to know that there are between one
and two million TVRO systems in use today. People
who put up TVRO systems either were too far away
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from cables, or didn’t want to pay their local cable
companies. They went ahead and put up their
systems which cost up to $5,000 a few years ago, but
now go for under a thousand or two. In addition to
that category of viewers there are also people who
want to get the dozens of channels not broadcast by
the major programmers. They fall into the classifica-
tion of experimenters, not unlike DX (long-distance)
or ham radio enthusiasts.

Since there are only between 1.5 and 1.8 million
TVRO systems operating today, there’s plenty of
room for growth. Most of the signals picked up by
these systems are on the C Band, between 4.0 and 5.0
Gigahertz (billion Hertz). In the future more new
channels will be received on the higher, Ku Band,
which is at 12 GHz.

As a result of these factors, there’s some confusion
in the minds of potential TVRO viewers. They are
understandably confused by the recent scrambling of
some pay-TV signals. Scrambling, the transmission
of television signals by the broadcaster so that only
receivers using a descrambler can get useful pictures,
has recently been started by some pay-TV channels
broadcasting over some satellites.

(Continued on page 95)
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PROJECTS
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One of the best ways to begin your mastery of electronic
circuitry construction is to work with discrete components
betore diving headlong into integrated circuit construction.
After all, integrated circuits are nothing more than these
individual components and circuits in a more compact
package. The only problem is that they don't come in see-
through packages to help you identity the individual working
areas.

A project which requires 6 individual electronic components,
could be purchased as a single integrated circuit, less than
the cost of the individual components. Not only that, but it
would require only one-tenth the physical space of the
discrete components setup.

“We don't feel that it's of much value to simply "plug in” black
boxes without the understanding of what actually goes on
inside them. This then is the purpose of the Project
Workbench section. If you can learn what the circuitry of an
integrated circuit is supposed to do, then it frees you to come
up with your own innovations, and to accurately troubleshoot
your creations when you run into the inevitable bugs or
“glitches.”

This brings up another point. While some ICs are relatively
sensitive to miswiring and are easily destroyed, these discrete
components, as a rule, are not. It's a lot better to make your
mistakes here than on an integrated circuit project, where
ruining an IC due to a reversed diode polarity might set you
back two or three dollars. So have fun, but learn!




Click-click might not sound like much to you but to
a fish it's the dinner bell. That's the lure of this
electronic circuit. Shove the whole works in a
watertight container, lower it over the side, and wait

for the fish to hit the hooks.

For proper operation T1 must be subminiature type
about haif as large as your thumb. E1 must be a
crystal headphone.

ON-OFF
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PARTS LIST FOR ANGLER'’S FISHING LURE

B1, B2—1.5-V AAA battery

C1, C2—50-uF, 12-VDC electrolytic capacitor
E1-—crystal earphone

Q1—Motorola HEP-230 pnp transistor
R1—5000-ohm pot

R2—27,000-ohm, %-watt resistor

S$1—Spst switch, part of R1

T1—standard size or miniature size output
transformer: 500 ohms center-tapped primary to 8-
ohm secondary

Turn the switch on and the circuit you're controlling
(LOAD) won't turn on until 10 seconds later with this
UJT delay. The SCR is the “switch” that eventually
permits current to flow through the load. But the SCR
won't turn on until the UJT timer circuit delivers a
pulse to its gate. This happens after a time delay
determined by the product.

Choose a value for SCR1 that can easily handle the

maximum current the load will draw, plusa margin for
safety, and the voltage of the power supply, plus a
margin for safety. For a 9-12 Volt circuit drawing up to
Y2 amp or so, a 20 Volt 1 Amp SCR should do nicely.
Since S1, when turned off, interrupts the flow of
current through the SCR, turn-off for the load
happens immediately.

S
+V © O O
{+)
LOAD:
THE CIRCUIT
§R| YOU ADD THIS
T0.
bl (=)
e
Ql
SCRI
pre—d b2
R2
-V o

C1—220-uF capacitor

SCR1—See text
S$1—SPST

PARTS LIST FOR SWITCH ON DELAY

Q1—UJT (Unijunction Transistor), 2N2646
R1—47,000-ohm resistor, Y%-watt
R2—22-ohm resistor, %-watt
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Today’s logic circuits are so quick that even the
fast, tiny bouncing of switch contacts can be counted
as separate switching events. This simple circuitadds
a tiny delay to the switching to keep those bounces
from reaching your logic. It gets its power right from
the logic circuit you're using it with. Most logic
requires switching between some input and ground.
For those uses, use the circuit the way it's shown. It
goes in the lead from the ungrounded side of the

switch to the logic input (which is then connected to
the Output shown)

Should your application require switching to the
positive supply (assuming ground is negative above),
simply swap the + and - leads and make Q1 a PNP
transistor (2N3906, for example). Also, if the capacitor
you're using for C1 is polarized, an electrolytic, for
example, reverse its polarity as well.

Cl A~ 3
Sl

—o" o
9

OUTPUT

PARTS LIST FOR SWITCH BEBOUNCER

C1—.5-2.2-uF capacitor, electrolytic (VDC greater
than your power supply)

R1—10,000-56,000-ohm resistor, Y-watt
R2—270-1000-ohm resistor, V>-watt

$1—SPST (switch to be debounced)

Q1—NPN transistor (2N2222, 2N3904)

When you want to run your radio or some other low-
power 9 volt device in your car, here’s a way you can
do it and save on batteries. This is a simple shunt
regulator using a 2N2222 and 9.1 Volt Zener. With a
2N2222, you can power devices requiring as much as
800 ma; to drive devices requiring more current, use a
2N3055. With either device, unless the equipment you
are driving is very low power, use a heat sink.

There are two easy ways to determine how much
current your transistor radio or whatever draws (more

to the point, whether or not the amount of current it
draws will necessitate heat sinking). One is to.
connect your VOM in series between one of the
battery posts and its associated clip connector. You
will want to check the maximum amount of current
drawn. Another way is to connect this circuit for only
a few seconds and touch Q1 with your finger. Ifit gets
too hot to hold your finger on, use a heat sink. You
may want to use a heat sink in any case. You may also
want to include a small fuse (try Y2 amp).

o : ¢ e
&De
b
+11-16
FROM Ri
CAR REGULATED 9
VOLTS
ouT

T

PARTS LIST FOR CIGARETTE LIGHTER
POWER

C1—100-uF 25 VDC capacitor
D1—Zener diode, 9.1 V at ¥ watt
Q1—NPN transistor, 2N2222
R1—560-ohm resistor, 2 watt
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Even if you spend $25 or 30 for super-duper
professional remote flash tripper you'll get little more
than this two-component circuit. Price is important if
the results are equal.

Transistor Q1 is a light-activated silicon-controlled
rectifier (LASCR). The gate is tripped by light
entering a small lens built into the top cap.

To operate, provide a 6-in. length of stiff wire for the
anode and cathode connections and terminate the
wires in a polarized power plug that matches the sync

terminals on your electronic flashgun (strobelight).
Make certain the anode lead connects to the positive
sync terminal.

When using the device, bend the connecting wires
so the LASCR lens faces the main flash. This will fire
the remote unit.

No reset switch is needed. Voltage at the flash’s
sync terminals falls below the LASCR’s holding
voltage when then flash is fired, thereby turning off
the LASCR.

- Lo 2
g al
LASCR TO SYNC
RI TERMINALS
Je
}

PARTS LIST FOR SYNCHRONIZED FLASH

Q1—200-V light-activated silicon-controlled rectifier
(LASCR)
R1—47,000-ohm, ":-watt resistor

Looking for a way to add a touch of class to your
digital projects? Try this touch switch. Not only does
it add a note of distinction to a project, but it's bounce-
free as well. Whenever a finger touches the contact
plate, stray 60 Hz powerline interference is coupled
into the circuit due to the antenna effect of your body.
The 60 Hz pickup is rectified and filtered to provide a
negative bias on Q1’s gate, thus causing Q1 to turn off
and Q2 to turn on. As a result, Q2’s collector drops to
ground potential. When the touch plate is released,
the potential at Q2's collector terminal once again

jumps high. You can use the output to driye either
CMOS or TTL with ease.

Note that if you do your experimenting in a place
devoid of 60 Hz power-line radiation —in the middle
of a field of wheat, for example—the circuit will not
work. The average home is full of 60 Hz radiation,
however, so the switch should function well. If you
have some difficulty, connect your system'’s electrical
ground to an earth ground (the screw on your AC
outlet’s cover plate) This will boost the signal pickup.

+35VDC
TOUCH R3  $R4
PROBE al )
Rl D2 ’ OUTPUT
P pa
DIy cuT %Rz Q2
rtr <
OPTIONAL
EARTH GND

PARTS LIST FOR PROXIMITY SWITCH

C1—0.1-uF 50-VDC ceramic capacitor

D1, D2— 1N914 diode

Q1—2N5953 n-channel JFET (junction field effect
transistor)

Q2—2N3904 NPN transistor

Note: All resistors rated %.-watt, 5% tolerance unless
otherwise noted.

R1—100,000-ohms

R2—1.0'Megohm

R3—22 Kohms

R4—100-ohms

TP—copper or aluminum touch plate

If you own an old inexpensive receiver, chances are
it could use a little extra selectivity. In that case, you
should consider adding a filter. You could add an IF
filter, but it's probably easier, and certainly less
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expensive to tack on the simple low-pass audio filter
diagrammed here. With the constants shown, it has a
corner frequency of 1000 Hz-perfect for CW (code)
reception. For voice, reduce the values of R5, R6, R9



and R10 to 1200-ohms. The filter's voltage gain is
unity (1) so it won’t upset things no matter where you
insert it. Input impedance is about 30K-ohms—high
enough to cause negligible loading.

To install the filter, break into the receiver's audio
chain at some convenient point— preferably at a

point where the audio voltage is small, say, 1-voit
peak-to-peak or less. You may wish to include a
bypass switch, too. This will allow you to shunt the
signal around the filter and restore the original
performance of the receiver.

r&oilllllh:_

BI19VDC

INPUT

B1—6 To 12-volt battery

C1, C3, C6—0.1-uF, 25 VDC mylar capacitor

C2, C5, C8—22uF, 20-VDC tantalum capacitor

C4, C7—0.02-uF, 25-VDC mylar capacitor
C9—1.0-uF, 25-VDC non-polarized mylar capacitor
Q1, Q2, Q3—2N3391 NPN transistor

otherwise noted.

Note: All resistors rated 2-watt, 5% tolerance unless

PARTS LIST FOR NOISE (LOW-PASS) FILTER

R1—56,000-ohms
R2—100,000-ohms

R3, R7, R11—100-ohms

R4 R8, R12— 1,800-ohms

R5, R6, R9, R10— 3,000-ohms
$1—SPST toggle switch

Once you hear the nifty sound effect this tiny circuit
puts out, you'll be dreaming up places to use it. The
combination of C1 and C2 causes this oscillator to
work at two widely separated frequencies at once.
One, determined mostly by C2, determines the basic
tone the oscillator will produce. The other,
determined mostly by C1, governs the number of

times per second the basic tone wili be interrupted.

The output sounds very much like a pumping
whistle—it's a sound effect associated with toy ray
guns, tv and the movies. If you wish to build this as a
toy, try using a momentary switch or microswitch for
S1.
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PARTS LIST FOR WAILING SOUND
GENERATOR

B1—6 to 15 VDC

C1—100-500-uF capacitor

C2—.1-.5-uF capacitor

Q1—NPN transistor (2N2222, 2N3904 or equiv.)
R1—15-27-ohm resistor, -watt
R2—8200-15,000-ohm resistor, '2>-watt

S1—SPST switch (see text)

Ti—250-1000-0ohm primary, center tapped; 4-16 ohm
secondary
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If your CBorHamrigis a little shy on talk power, this
10 dB talk power booster will give your signal that
extra. edge through the QRM (noise). The input
impedance is high enough to handle anything from a
low impedance dynamic mike to a crystal or ceramic
model, You can run the booster into just about any rig;
chances are it will work. Since it's so easy and
inexpensive to try out a breadboard model, don’t
bother worrying about the input impedance of your
rig; it's faster to give it a try.

Potentiometer R4 serves as the volume control into
your rig; it is adjusted for optimum modulation, as
indicated on a modulation meter or oscilloscope.

Jacks J1 and J2 match your existing microphone
and transmitter connectors. Battery B1 can be the
type used for small transistor radios as the current
drain is but a few milliamperes. Capacitor C3 must be
used regardless of what you use for a power supply. A
metal cabinet is suggested to keep hum and RF out of
the microphone system.

MPF-103

Cl Q1
ol

PARTS LIST FOR XMTR POWER BOOSTER

B1—8-volt battery (Type 2U6 or equiv.)
C1—0.01-uF capacitor

C2—0.1-uF Mylar capacitor

C3—100-uF, 10 VDC capacitor

J1, J2—Jacks to match existing microphone
equipment

Q1—FET, Motorola, MFP-103 (Radio Shack 276-2028)
R1—2-megohms, %-watt resistor
R2—3300-ohms, Y:-watt resistor
R3—10,000-ohms, Y-watt resistor

R4—50k or 100k audio-taper potentiometer
S§1—Spst switch

Iif you own a frequency counter, you can use this
nifty little circuit to measure the rate of rotation of
motors, fans and anything else that revolves and can
break a beam of light. In the accompanying
schematic, you can see that light from the bulb is
chopped by the rotating fan blades. This chopped
light beam then falls on the light-sensitive face of
phototransistor Q1. Transistor Q2 amplifies the
photo-current from Q1’s emitter to yield a rectangular

waveform approximately 9-volt in amplitude at the
output. Naturally, the frequency of the output is
related to the fan's speed of rotation.

RPM =
Freq. (Hz) x 60
# of beam interruptions per second

Supﬁose we obtain a frequency reading of 100 Hz
with the 3-bladed fan illustrated here. Obviously,
there are 3 interruptions per revolution. The actual

—
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speed is therefore 2000 RPM. For best results, mount

1in a small, hollow tube (an old oil barrel, for
example{ with its light-sensitive face recessed with
respect to one end. This will ensure that only the
chopped beam strikes the phototransistor.

PARTS LIST FOR PHOTOTACH ADAPTER

B1—9-volt transistor battery
Q1—FTP-100 phototransistor (or equiv.)
Q2—2N3904 NPN transistor
R1—10,000-ohm '.-watt resistor, 5%
§1—SPST toggle switch
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Electronics Road Maps Use
Easy Symbols For Parts. Soon
You Can Draw Your Own.

by Jon Graham

Electronics is a branch of electricity, so if you're
familiar with electrical parts you already have a good
start in learning electronics. Even if electricity and
electrical wiring are new to you, learning about them
will give you a good beginning in electronics. When
you finish this article and the easy symbols it shows,
you will be able to read most electronic diagrams and
tell what's happening in them. In fact, you'll be able to
draw simple diagrams right away. Soon after that
you'll be able to understand even the most
complicated diagrams showing how electronic
circuits and devices work.

The Complete Circuit

The first important thing to learn about electrical
and electronic circuits is the complete circuit. You
can think of it as a complete circle. That is, two or
more parts (components) connect in series with each
other, in an unbroken circle (circuit). If the series is
broken, as for example by a switch, the circuit is not
complete, and no current will flow; the circuit won'’t
work. When the circuit (circle) is completed by
closing the switch, current flows; the circuit will work.

Four Basic Parts

All electronic devices, even the simplest working
circuits, are made up of four (or more) separate parts.
These are:

(a) A source of electrical energy (force); two
common sources are batteries, and electrical
generators powering the home AC electrical
sockets,

(b) A device to do the work you want, such as a light
bulb or an electrical motor,

(c) Wires, or other electrical conductors to connect
the parts of the circuit, and...

(d) Something to control the flow of energy. This can
be as simple as an On/Off switch, but it also
usually includes some resistance, to limit the
amount of current flowing in the circuit. The
control resistance is frequently part of the device
itself, as in an electric light bulb.

Wiring Symbols

The simplest component is a wire, and wires are
needed to carry current from one part of the circuit to
the others. In the diagramin Figure 1, at the left is seen
one way of diagramming wiring. A dot is placed
wherever wires or other parts are connected. If wires
cross in a diagram with no dot, they are not
connected.

e RS

CONNECTION NO CONNECTION CONNECTION NO CONNECTION

|

Figure 1. The two symbols at the right show drawing
methods not used much today. The preferred method
is shown at the left.

At the right is shown an alternate way of drawing
wiring. This method is older, andis not generally used
in modern schematic diagrams.

Basic Components

The most common components are resistors,
capacitors, diodes, transistors, inductors, and
transformers. In addition there are Power Sources
such as generators and batteries. Also much used are
various kinds of transducers; devices which change
one kind of energy into another (electrical to
mechanical, or vice-versa).

The best known transducers are motors, loud-
speakers and electrical lamps which change
electrical energy into motion, sound, or light. Two
other common tranducers are microphones and
electrical generators, which change motion into
electricity.

Figures 2, 3, 4, 5,6, and 7 show symbols for different
kinds of resistors, capacitors (in the old days they
were also called condensers), diodes (rectifiers),
transistors, inductors, and transformers. Figure 8
shows common symbois for AC generators, and
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Figure 10 displays the symbols for DC batteries.

Additional Components

There are many kinds of transistors and other solid-
state devices, though they are less-often encountered
than are basic transistors. The best-known are shown
in Figure 6. Indicator lamps, both incandescent and
neon are seen in Figure 15, and fuses are usually
drawn as in Figure 16. There are many kinds of
antennas, and the most often-employed symbols for
antennas are shown in Figure 19.

Resistors (Figure 2)

The symbol for resistance suggest that it supplies
opposition (resistance) to the flow of current so that it
is ' more difficult for current to flow through it than it is
through a simple wire (conductor). Hence the sharp-
pointed triangular wavy line.

BT A,

FIXED  VARIABLE TAPPED VARIABLE

Figure 2. Resistors are usually drawn horizontally, as
they are here. The symbol at the right is a Rheostat,
not often found today. The symbol next to left is a
Potentiometer, widely used in today’s circuits.

Shown at the left in Figure 2 is the correct way to
draw a resistor, with three complete up-and-down
lines. The horizontal lines at each end are the wires
which extend from the resistor to other parts of the
circuit. Resistors are usually shown horizontally, as
they are here.

The variable resistors (next to the left in Figure 2) is
most often used to show a volume control, bass or
treble control, or some other components for tapping
part of a signal source which changes in size from
time to time. The variable tap is connected, along with
one end of the resistor, to the device which uses the
varying amount of signal, while the signal source is
connected to the two ends of resistor.

Next to the variable resistor is a tapped resistor.
This is a fixed (non-variable) resistor which allows
tapping off less than the full amount of the power
source. Resistors with two or more taps are
sometimes used.

The resistor with an arrow drawn through it (at the
right) is another way to show a variable resistor, one
with a moveable tap, except that it has only two
connections to the rest of the circuit. The technical
name for this kind of (variable, two-terminal) resistors
is a Rheostat. The variable three-terminal resistor
(shown next to the basic resistor at the left) is a
Potentiometer. Rheostats aren't used nearly as much
today as they were in the early days of radio.
Potentiometers are widely used, in many electronic
devices.

Capacitors (Figure 3)
Along with resistors, capacitors are used in most
electronic circuits. The basic symbol for a capacitoris
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Figure 3. Capacitors are most often fixed, shown at
the left, or electrolytic (right) used in power supplies
and elsewhere to smooth out varying direct current.
Variable and adjustable capacitors are used mostly
in radio frequency (RF) circuits.

two short horizontal lines (not shown here), plus two
(vertical) connecting wires. Often one is a straight line
with one curved line, as shown at the left in Figure 3.

The curved line, when used, shows the outside
element of the capacitor, which is usually connected
to ground, or to the negative side of the power supply.
The straight line is generally connected to the input
signal or to the antenna, or to the high