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COUNTDOWN

Cover a galaxy of
action with
bhe new radio

SHORTWAVE-
BAND AIDS

Beat the SWL champs with
e/e’s DX tips!

SCAN THE CITY

Radio Shack PRO-2001
takes your town in stride!

Friendly Flasher—page 33
o ack-in-the-Box Patcher—page 52
BCB Booster—page 59

e/e EVALUATES

+ Apple Il Computer
+ Heath SB-104 A Amateur Transceiver
¥ RCA Cosmac VIP TV Graphics Game

‘ | 05

SPIDERWEB GRABBER

Build this new oldie
and lure them in

like Grandpa did!

7148602342 ‘
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NEW IMPROVED
AVANTI’ PDLII"

CB BASE ANTENNA

PHOTO COURTESY EDMUND SCIENTIFICCO @ PLANETARY CONJUNCTION

16x more power to
you with a
design and an orbital
gamma match

More Gain because this system of
creating an impedance match is higher
in “Q"” and lower loss than previous
matching devices and acts to increase
radiation.

Better reception with increased ef-
ficiency through use of orbital gamma
match.

Better rejection front-to-back separation
is 32db.

Burri-out proof. The PDL has no coils
or transformers to burn-out or detune.
D.C. ground construction offers better
lightning protection than any commer-
cially available lightning protectors.

Compact construction. New cast
aluminum rear hub. New fiberglass
filled high impact ABS front hub. New
swaged joints on orbital gamma match
plus cadmium plated parts and bolts,
stainless steel clamps, aircraft quality
heavy duty tubing for strong, low weight,
long lasting construction.

SPECIFICATIONS — PDL Il Model AV-122

Forward Gain 12 db over standard
reference isotropic

Band Width Full 40 Channels

Front-to-backratio 32db

Polarity Isolation 23 db Vertical to Horizontal

VSWR 1.2:1

Switch Box Included Low VSWR co-axial change-
over to effect switching
horizontal to vertical.

Impedance 50-52 ohms

Directional Beam Light or Medium duty rotor

Lightning Protection D.C. Ground

Power Multiplication 16x

Wind Load Area 2.0 sq. ft.

Stacking kit available

high N
performance CO-INDUCTIVE l

antennas

Avanti makes a complete line of high
performance mobile CB antennas and
accessories. For free catalog, write:

creators of the
famous

SeadlP”

-

Avanti Research and Development, Inc., 340 Stewart Avenue, Addison, iL 60101

% Copyright 1977, All rights reserved
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The $99.95
mystery...

B&K-PRECISION’s new

3%, digit DMM

For over two years, our competition has been trying to
figure out how B&K-PRECISION could sell a full-feature
3digit DMM for only $99.95. They've dissected it,
analyzed it, and some even asked us how we did it. Well,
they can start all over because we did it again!

B&K-PRECISION’'s new Model 2800 portable DMM
features 3-1/2 digit display, auto-zeroing and 100%
overrange reading for only $99.95. Basic DC accuracy
is 1%. Twenty-two ranges read up to 1000 volts DC or
AC, 1000mA and 10 megohms.

All ranges are well protected against overloads. Even
if you should accidentally apply+1000VDC to the 2800
while switched to an ohms range, no instrument
damage will result. Ail DC and AC voltage ranges are
protected up to +1000 volts DC or AC. The current
ranges receive the double protection of diodes and a
series fuse.

See your local distributor for immediate delivery. :-’KP”EC[SION

In Canada: Atlas Electronics, Ontario

For accurate in-circuit resistance measurements, the
2800 measures with high— or low-power ohms ranges.
At low-power ohms, less than 0.2 volt is developed
across the measured resistance. To forward bias semi-
conductor junctions, the high-power ohms ranges
develop about 2 volts.

B&K-PRECISION also has a full complement of
optional accessaries for the 2800. Accessories include
a carrying case, wire tilt stand, AC adapter/charger,
high-voltage probe, direct/isolation probe NiCad
Batteries and 10-amp current shunt.

The B&K-PRECISION 2800 may be a mystery to our
competitors, but for you—it takes all the mystery out of
which DMM to buy.

DYNASCAN
CORPORATION

6460 West Cortland Avenue, Chicago, lllinois 60635 - 312/889-9087

. international Sales: Empire Exporters, Inc., 270 Newtown Road, Plainview, LI, NY 11803
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SHORTWAVE RADIO SPANS THE GLOBE

DX Central—three ways to Hear All Continents

DXing the North Country—there’s shortwave fun to be had in the Canadian tundra
e/e’s Guide to Weather Radio—you can know a /ot more than the TV weatherman tells
Shertwave-Band Aids—tips to make you one of the great DXers

CONSTRUCTION PROJECTS THAT GET RESULTS

Friendly Flasher—makes your home look like a Sci-Fi set

Spiderweb Receiver—Iure those tasty stations into your lair
Jack-in-the-Box—handy patch box solves a lot of your Hi-Fi problems

BCB Booster—brings in signals your old receiver never thought existed
Antique Radio Corner—follow Fred and you'll never buy another "B'" battery

COMPUTERS CARRY ON

e/e checks outthe . . . Apple Il Computer

Computer Readout—~Norm pi ts his wits against a sharp, little backgammon game
Simply Basic—Larry shows you how to bow! your friends over and over
Computer New Products-—the latest and the best in computer equipment

Our Basic Course—microprocessor numbering and codes

e/e CHECKS OUT THE LATEST EQUIPMENT
RCA Cosmac VIP TV Graphics Game

Radio Shack PRO-2001 Microprocessor Scanner
Heath SB-104A Solid State Amateur Transceiver

ELECTRONICS IN THE NEWS
Claudia's Computer—if a twelve-year-old can do it, why can’t you
Radiation Roundup—one more way to keep your country clean

CB SMOKE SIGNALS
CB New Products—the CB world marches on
Kathi’'s CB Carousel—Kathi shows you how to watch your moduation on any 'scope

OUR REGULAR DEPARTMENTS

Hey, Look Me Over—keep up with the newest products
Bookmark-—by Bookworm

Newscan—talks about the unusual in electronics

Ask Hank, He Knows—Hank’ll answer almost anything, but not quite
Hobby Mart—parts potpourri
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AUTHORS IN THIS ISSUE

Fred Chapman, James Fred,
Herb Friedman, Larry Friedman,
Charles Green, Don Jensen,
Charlene Babbs Knadle, Kathi
Martin, Norm Meyers, Roger
Peterson, Shane Piroli, Brian
Rogers, Hank Scott, C. M. Stan-
bury Il, David E. Stanfield.

Cover photo by Neal Slavin
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The Cobra SOXLR CB has it all.

AM/FM Stereo. Cassette. And
CB. All in one compact unit. All
engineered to bring you the same
loud and clear sound Cobra is
famous for. -

The remote mike houses the
channel selector, squelch control,
and channel indicator. So all you
need for talking CB is right there in
your hand. The cassette player fea-
tures through the dial loading and
four-way fader control.

Because they're only five inches
deep, there's a Cobra in-dash radio
to fit almost any car with little or no
modification to the dash. This
feature, plus the step-by-step
Installation Manual and Universal

Installation Kit makes them the
easiest in-dash radios to install. Ar
our Nationwide network of Author
ized Service Centers makes them
the easiest to service.

There are four Cobra in-dash
models to choose from including
AM/FM/Stereo/8-track/CB. But no
matter which you choose you can
be sure of getting the best sounding
radio going. The ultimate car radio.

The Cobra.

Cobra

Punches through loud and clear.

Cobra Communications Products
DYNASCAN CORPORATION
6460 W. Cortland St., Chicago, [llinois 60635
Write for color brochure

EXPORTERS: Empire * Plainview. NY + CANADA: Atlas Electronics + Ontano
Subject to FCC type acceptance
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“1f you're going tolearn
electronics, you might
as well learn it right!”

“Don'’t settle for less.
Especially when it comes
fo career tratnming. . .because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!”

ELEMENTARY ELECTRONICS/May-June 1978
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You've probably seen ad-

vertisements from other
electronics schools. Maybe you
think they’'re all the same.
They're not?

CIE is the largest indepen-
dent home study school in the
world that specializes exelu-
sively in electronics.

Mecet the Electronies
Specialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That's why it makes so much
sense to go with number one . . . with
the specialists. . .with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. Today, it’s pretty
hard to put a price on that.

Because we’re special-
ists, we have to stay

ahead.

At CIE, we’ve got a position of
leadership to maintain. Here are
some of the ways we hang onto it. ..

Our step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed® Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That's why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope vou build
yoursclf—and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may cven
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people necd
to learn at their own pace. There’s no
pressure to keep up . .. no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some elec-
tronics, you move ahead to vour
own level.

Enjoy the promptness of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well you're doing!

CIE can prepare you for
your FCC License.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider it a
mark in vour favor. Either way, it’s
government-certified proof of your
specific knowledge and skills!

-

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the ¢xam get their
Licenses!

For professionals only.

CIE training is not for the hobby-
ist. It’s for people who arec willing to
roll up their sleeves and go to work
...tobuild a career. The work can be
hard, sure. But the benefits are
worth it.

Send for more details
and a FREE school
catalog.

Mail the card today. Ifit’s gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we’ll try to have a CIE represcnta-
tive contact you to answer any ques-
tions you may have.

Mail the card or the coupon or
write CIE (mentioning name and
date of this magazine) at: 1776 East
17th Street, Cleveland, Ohio 44114.

Patterns shown on TV and oscilloscope screens are simulated.

r---ﬂl-------ﬁl----

Cleveland Institute of Electronics, Inc.

1 Cl
g

1776 East 17th Street. Cleveland, Ohio 44114
Accredited Member National Home Study Council

l (] YES...Iwant the best of everything! Send me my FREE CIE schoot

catalog — including details ubout troubleshooting courses — plus my FREE packagc

of home study information.

Print Name

Address S
ciy_

l State - o =
|

Age. P
Check box for G.1. Bill information: [

MAIL TODAY?
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IT'S YOUR MOVE!

It's no game! When you need
ICs for your project, move

at once to Hobby Mart, the
hobbyist’s special advertising
section in the back of

Prices are right, selection is
large, and you’re only a post-
age stamp away from your
fully-stocked supplier.

TURN TO PAGE 88 NOWI

ELEMENTARY ELECTRONICS.

Hey,

look me over

Electronic Organ Kit
Here's a new kit for the aspiring musi-
cian in the family. The Heath TO-1860 is
a kit-form version of the Thomas Trouba-
dour 186. Features of the new organ kit
include unique Color-Glo keys, preset

CIRCLE 31 ON READER SERVICE COUPON

chords, chord memory, automatic
rhythms and more. A ‘‘Speakeasy Sec-
tion’" includes automatic arpeggio, auto-
matic strum and ‘‘fancy fingers” which
automatically plays a counter melody
along with the music. The Troubadour
also will allow you to play one or any
combination of 17 different instrumental
voices. Nine fully assembled, tested and
tuned circuit boards greatly simplify as-
sembly. The cabinet comes completely
assembled of furniture-grade hardwoods,
and a matching bench is included. For
more information on the TO-1860 organ
kit, mail order priced at $1,750.00, write
for a free catalog to Heath Company,
Dept. 350-510, Benton Harbor, Mi
49022.

Tone Arm Shell
Audio-Technica's new tonearm shell is
what you need when you have more than
one phono cartridge. The AT-N Universal
tonearm shell, with a suggested retail

CIRCLE 61 ON READER SERVICE COUPON

price of $5.95, mates easily with the
turntable tonearm for smooth installa-
tion and removal. Increasingly, audio-
philes are buying two or more phono
cartridges for special uses. An adult who

(Continued on page 11)

A P BROUGHT YOU SOLDERLESS BREADBOARDING.
NOW WE’VE ADDED POWER.

Introducing POWERACE, the new line of ACE All Circuit Evaluators.

POWERACE ~for fast, solderless circuit building and
All models will accept all DIP sizes—plus TO-5s

testing.

and dlscretes with leads to .032" diameter. POWERACE

101 has a variable 5-15 VDC 600 ma Power supply.
POWERACE 102 features a fixed 5VDC 1 amp power
supply; and POWERACE 103 has a fixed 5VDC 750 ma
power supply, a fixed +15VDC 250 ma power supply, and
a fixed —15VDC power supply at 250 ma.

POWERACE

CIRCLE 5 ON READER SERVICE COUPON

Order from your A P distributor today. For the name of
the distributor nearest you call Toli-Free 800-321-9668.

Faster and Easier is what we're all abous.
aF AP PRODUCTS INCORPORATED

Box 110 » 72 Corwin Drive, Painesville OH 44077
(216) 354-2101 TWX: 810-425-225C

ELEMENTARY ELECTRONICS/May-June 1978
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You meet the nicest people on the upper 17.

The most serious CB’ers were the first to move from 23
to 40 channels. And the upper17 are still their uncrowded
province.

President Electronics never made a CB with fewer than
40 channels. We set out fresh to meet the FCC’s tough
new standards with new electronics and new ideas.

That's why every President has one of the most sophis-
ticated compression circuits in CB —to assure consistent
100% modulation.

And why every President has power output circuits
that are vastly improved over many old 23-channel
designs. W

Sowhenyou move up, .
move up to President.

And if you want to
move all the way up,
move up to the Madi-
son—the most base sta-
tion your money can
buy.

Madison not only
gives you 40 AM channels. . .it also gives you 40 upper

and 40 lower sideband channels. And it gives you the
extra range and performance you get only from superb
SSB, with 12 watts of peak envelope power.

And it gives you all the controls you need for complete
command of everything that comes out of or goes into
the radio .. .And a digital clock with alarm to remind you
of scheduled QSO's. ...

And a separate speaker for improved sound and im-
proved convenience... And more.

We did, however, leave off the automatic ice maker.

Today, owning a23-channel CB is like
owning a mono record
player—great nostalgia,
but out of touch.

So getin touch with the
upper 17.

There’s room.

PRESKSENT

Engineered 1o be the very best

President Electronics, Inc.
16691 Hale Avenue - Irvine, CA 92714 - (714) 556-7355
n Canada: Lectron Radio Safes Ltd., Ontario
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Uncompromising performance.

Incredible price.

A professional 32 digit DMM Kit for less than $70.

MODEL 2000

FUNCTION —

———n
POWER AC  VOLT AMP (KM

Incredible? True! Professionals and hobbyists alike are
believers in this Sabtronics 2000, the only portable /bench
DMM which offers such uncompromising performance

at the astonishingly low price of $69.95.
Uncompromising performance you'd expect only from

a specialist in digital technology such as Sabtronics:
Basic DCV accuracy of 0.1% + 1 digit; 5 functions giving
28 ranges; readings to + 1999 with 100% overrange;
overrange indication; input overload protection;

automatic polarity; and automatic zeroing.

The low price of $69.95? Simple: The Model 2000 is all
solid-state, incorporating a single LS| circuit and high-
quality components. You assemble it yourself, using our
Clear, easy-to-follow, step-by-step assembly manual.

Kit is complete, including a high-impact case.

Now you too can have it! A professional-quality, 3% digit
Sabtronics Model 2000 DMM kit for only $69.95. If you
don’t have one in your lab, use the coupon below to
order NOW.

BRIEF SPECIFICATIONS:

DC volts in 5 ranges: 100 uV to 1 kV - AC volts in 5 ranges:

100 pV to 1 kV - DC current in 6 ranges: 100 nA to 2 A
+ AC current in 6 ranges: 100 nA to 2 A - Resistance:

0.1 € to 20 MQ in 6 ranges - AC frequency response: 40
Hz to 50 kHz - Display: 0.36"" (9,1 mm) 7-segment LED
* Input impedance: 10 MQ - Size: 8 Wx 6.5 D x 3" H
(203 x 165 x 76 mm) - Power requirement: 4 '‘C"’ cells
(not included).

GUARANTEE:

Examine the 2000 DMM kit for 10 days. If not completely
satisfied, return unassembled for full refund of purchase
price. (Less shipping and handling)

Use your Master Charge or Visa.
To order by phone call: (214) 783-0994

- = RN

h-—r il

sabtronics 5
INTERNATIONAL INC.

13426 Floyd Circle sDallas, Texas 75243

10

100my
10pA ImA
MR 10KQ

sabtronics )

RANGE
10v 1KV
100mA
1002  x10

MAX INP 2A- 1KV

COMMON

Made in U.S.A.

r-----------------------1

To: Sabtronics International, Inc. EE 6
13426 Floyd Circle, Dallas, TX 75243

Please send me Sabtronics Model 2000 DMM kit(s)
at $69.95 each.. ... ......... . . ... ... $
Shipping and handling, $5.00 per unit* $_ . E—
Texas Residents Add Sales Tax ¢
TOTAL enclosed $__ _

Name —

Street

City :

State
*USA only. Canada $6.50. All other countries, $10.00 (surface mail)

L-----------------------
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Zip___

G Gh G OGN GE G GE L G OGN G GD GD G B .
L--------



re =y
e et Aat S

L~

HEY, LOOK ME OVER

(Continued from page 8)

shares his audio equipment with younger
family members might keep a lower cost,
rugged cartridge on hand for their use
and for parties, where the turntable may
be jostled. The AT-N tonearm shell fits
virtually all Japanese- and most Euro-
pean-made tonearms. For more informa-
tion, write to Audio-Technica U.S., Inc.,
33 Shiawassee Avenue, Fairtawn, OH
44313.

Scanner-Monitor Antenna
FINCO offers a new and different line of
Sanner-Monitor antennas called the SMA
line and an Aircraft Monitor AMA line.
Reading up the SMA series of omni-
directional Scanner-Monitor antennas, is
the model SMA-1 for operation in the Lo-
VHF 30- to 50-MHz, Hi-VHF 148- to 174-
MHz, and UHF 450- to 512-MHz fre-
quencies. The unit operates as a 1, -wave
dipole in the Lo-VHF Band, as a 3/2 wave
dipole in the Hi-VHF Band, and as a “J"”
stub in the UHF Band. ($8.95). The
model SMA-1K is identical to the SMA-1,

4!

o Lk

Y
MODEL SMA WK

MODEL AMA-3
ANTENNA ONLY
MAST NOT INCLUDED

MODEL SMA-1
{ANTENNA ONLY)

1L

AIRCRAFT MONITOR

| |
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but includes a kit with 65-ft. of coaxial
cable with a connector and weather boot
on one end. ($17.95). The model SMA-
1WK is identical to the SMA.-1, but in-
cludes 18-ft. of coaxial cable with con-
nector and weather boot on one end and
a complete window mounting kit
($21.95). The aircraft monitor model
AMA-3 is an omni-directional antenna
tuned for the 108- to 138-MHz aircraft
frequencies. The unit operates as a V2-
wave omni-directional ground plane.
($20.95). For further information, write
The Finney Company, 34 W. Interstate
Street, Bedford, OH 44146.

Small but Good
NLS has added a low cost, miniature,
cathode ray oscilloscope to their line of
test equipment. The MS-15 Miniscope
weighs only three pounds, is physically
small at 2.7-in. high by 6.4-in. wide by
7.5-in. deep and sells for $289.00. The
vertical bandwidth is 15 megahertz. Inter-
nal and external triggering are provided

CIRCLE 77 ON READER SERVICE COUPON

along with automatic- and line-synchroni-
zation modes as well as a horizontal in-
put. There are 12 vertical-gain settings
from 0.01 volts to 50 volts per division.
Twenty-one time-base settings from 0.1
microseconds- to 0.5 seconds-per-division
are included. An optional 10 to 1 probe
and a carrying case are also available.
For more info on the MS-15, write to
Non Linear Systems Inc., P.O. Bax N,
Del Mar, CA 92014.

Telescope Designed for Amateurs
A compact, easy-to-use 6-in. f/6 New-
tonian telescope, designed by astrono-
mers for amateur and professional ob-
servers alike, is now available from Ed-
‘mund Scientific. The Telescope features
compact portability, superior optics and
sophisticated adaptability to many astro-
nomical applications, especially astro-
photography. Its lightweight, cast-alumi-
num alloy equatorial yoke mount and

CIRCLE 59 ON READER SERVICE COUPON

stable tension-tripod base fold compactly
for easy storage and transporting. its 5-
to 85-degree latitude adjustment make it
suitable for use throughout the world.
Capable of revealing stars as faint as
13th magnitude and splitting double
stars separated by as little as 3 second
of arc, its superior ¥ wave optics feature
a precision-annealed, aluminized and
over-coated 6-in., f/6 parabolic primary

burglar -fire alarm catalog

MORE THAN
900 PRODUCTS

detectors,
controls,
sounders,
locks,
tools

EVERYTHING NEEDED
TO PROTECT HOME,
BUSINESS, INSTITUTION

Huge selection of high quality profecsional
alarm products. 64 fact-filled pages with
detailed specs, diagrams, technical notes.
Products range from basic switches, con-
trols, bells, sirens to most sophisticated
detectors — radar, modulated or passive
infrared, microwave, ul trasonics, ion, data
links using pulse code multiplex, FSK
radio, automatic phone dialers, ieased line
connections and display panels. Full sel-
ection of tools, relays, wire, foil, terminals,
books.

WRITE FOR FREE CATALOG TODAY!

{Outside U.S.. send $1.00))

. )
mountain west alarm
box 10780 ephoenix, az 85064
(602) 263-8831
CIRCLE 17 ON READER SERVICE COUPON
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100% Solid State ® Includes 10:1 Probe

More Professional scope perfor-
mance for your money! DC to 10
MHz bandwidth, AC and DC coup-
ling, 11 position calibrated atten-
uator, 10 mV/cm sensitivity, push-
button operation. Outstanding
features: Built-in TV Sync Separa-
tor; Digitally controlled trigger cir-
cuits; reference baseline display;
calibrated 21 step sweep speed;
Fully regulated power supply; Cus-
tom Bezel for standard camera
mounting. Assembled $425.00

FREE '78 EICO CATALOG

Check reader service card or send 50¢
for first class mail. See your local EICO
Dealer or call (516) 681-9300, 9:00
a.m.-5:00 p.m. EST. Major credit cards
accepted. L 1A

- -
EICO—108 New South Rd. m

Hicksviile, N.Y. 11801
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This is easy-

anyone can solder-

WITH

KESTER SOLDER

KESTER SOLDER

Handymen! Hobbyists!
DO-IT-YOURSELFERS!

Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Solder go “First Class'"— use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Copy of ““Soldering Simplified”'.

Q’don 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639)

F<
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w spare ljourks.
or electronic ski O
SAVES15 ONALL pACKAGE

LIFESCREEN I
The LIFESCREEN flI projection system gives you ail the enjoyment and excitement
of the $4000 systems. Our new injection molded Tron-Ex lens (F/1.9) produces
an amazing 1mage that is over 3 times brighter than most nationaily marketed
big-screen TVs—including Sony. And the Tron-Ex deivers sharper focus to the
screen edge for better overall clarity. Our light-enhancing Extron LS-50 screen is
6 times brighter than most movie screens, because the molded parabolic contour
rejects extraneous light. concentrating a directionally seiective TV image for clear.
colortul viewing. The LIFESCREEN 111 plans provide exact dimensions to fit the
13" Toshiba (model C388), bul they can be modified to fit most 12" to 19"

d.
olor TV! -y not include

lis required-
RDERS!

portables. Pre-constructed LIFESCREEN 1Il lens housings availabie for most

Tvs. Order the components catalog below

LIFESCREEN Il
The seli-contained projection System
thal uses any transistor portable TV
127710197} requires only 2 x 4
feet of tioor space fits neatly against
any wall and lends its beauty to the decor
of any room. Includes Tron-Ex F/1.9
lens, Extron LS-50 screen. two front
surface mirrors. and building plans for
the cabinet

COMPLETE PACKAGE $369

EXTRUN GUARANTEES EVERYTHING:

description and avallabiiity of components described in this ad. After building
your LIFESCREEN PROJECTION SYSTEM. if you are not satistied for any reason.
retum all companants to EXTRON for instant refund.

COMPLETE PACKAGE $319

LIFESCREEN |
The original independent projection
system trom Extron. Works with the
Sharp 13" model 13A29 color TV or
Sony 15" model KV1541R color TV
Can be useg with any size screen. The
LIFESCREEN i includes our new Tron-Ex
F/1.9 lens. one front surface mirror,
building plans for cabinet, and the LS-50
screen, 32°' x 40°'/50°" diagonal
COMPLETE PACKAGE $339

the professional quality, accuracy of

NEW!
TRON-EX F/1.9 LENS

featured in November
Popular Science.

P

LARGER SCREENS FOR THE LIFESCREEN | AND LIFESCREEN 11l SYSTEMS CAN BE ORDERED FROM OUR CATALOG.

Please send me the Rems checked below

@ EXTRON LIFESCREEN PROJECTION SYSTEMS

[ ONE COMPLETE SET OF LIFESCREEN | PLANS $9.00 8833 Sunset Boulevard Suite 202 @ S—
ONE COMPLETE SET OF LIFESCREEN tl PLANS $9.00 West Hollywood, CA 90069 ! s
ONE COMPLETE SET OF LIFESCREEN 11l PLANS $9.00  Name
COMPLETE LIFESCREEN | PACKAGE . ............... ... $339.00  pggress —

COMPLETE LIFESCREEN I| PACKAGE .. .. ..... ... .. .. $369.00 gy, St =
COMPLETE LIFESCREEN Ill PACKAGE ... ... 331900 o0 b
| EXTRON COMPONENTS CATALOG . (Applicable toward any purchase} $1.00 =
All prices F.0.B. factory—Cal. residents add 6% sales tax CARD NUMBER EXP. DATE___
TOTAL $ SIGNATURE
CIRCLE 12 ON READER SERVICE COUPON 69
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mirror and large, fully adjustable, 13 wave
elliptical diagonal mirror. Its standard
equipment includes: synchronous clock
drive; self-lubricating, low-friction bear-
ings on both R. A. and Declination axes;
fine adjustment declination control; en-
graved, easy-to-read drum setting circles;
standard 1%-in. 1.D. rack and pinion
focusing mount; newly designed and ray-
traced Edmund 28mm, 33X RKE Eye-
piece; quick-release tube and polar angle
adjustment knobs; and a unique cradle-
design that accepts accessory mounts.
The complete Edmund 6-inch f/6 Tele-
scope System (stock no. 3001) sells for
$399.00 T.C.C, and is available by mail
from Edmund Scientific Co., 7782 Eds-
corp Bldg., Barrington, NJ 08007. Parts
are available for those who would rather
do it themselves.

Sound Conditioner
Sound conditioning helps increase the
personal comfort level by modifying the
severity and annoyance of noises beyond
our normal control. Edmund’s new Sound
Conditioner helps mask unwanted noise
while adding restful, interesting back-
ground sounds. Used by light sleepers,
daytime sleepers and travelers, it elec-
tronically simulates the soothing sounds
of ocean surf, falling rain and a rushing

CIRCLE 59 ON 7
READER SERVICE 400
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waterfall.

The Sound Conditioner
tains a five-in. diameter speaker, three

con-

modulating controls, on/off volume
switch, and a four-sound channel selec-
tor that adjusts for most situations and
for personal taste. The waterfall sound
produces a deep Niagara Falls roar and
is intended for blocking out loud noises.
Operates on 115/230V AC, 50-60 Hz
current. The Sound Conditioner can be
ordered by mail (stock no. 72,293)
$129.95 postpaid, plus $1.00 for handl-
ing, from Edmund Scientific, 7782 Eds-
corp Bldg., Barrington, NJ 08007.

Pinball Machine Kit

Heath is offering the Bally Fireball home
pinball machine in kit form. Building the
machine from a kit results in substantial
cost savings over the assembled mode!s.
The Fireball machine features all solid-
state electronics and a built-in computer
which controls the game. Scores are dis-
played on a bright red LED readout and a
special computer synthesizer plays dif-

(Continued on page 14)
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Reg. U.S.
Pat. Off.

BUILD 20 RADIO

and Electronics Circuits
PROGRESSIVE HOME

RADIO-T.V. COU RSE

Now Includes

4 12 RECEIVERS Y No Knowledge of Radio Necessary
¥ E?;Rvegg"g'gmsﬂ - % No Additional Parts or Tools Needed
NAL TRA ircui
:AMPLII;-'IE?! CER * Solid State Clrc_mts. Troining Electronics Technicians Since 1946
% SIGNAL INJECTOR % Vacuum Tube Circuits =

% CODE OSCILLATOR FREE EXTRAS

YOU DON'T HAVE TO SPEND (o sSETOFTOOLS |

HUNDREDS OF DOLLARS FOR A RADIO COURSE

® SOLDERING IRON

The ‘‘Edu-Kit’* offers You an outstanding PRACTICAL HOME RADIO COURSE at a ® ELECTRONICS TESTER
rock-bottom price. Oour Kit is designed to train Radio & Electronics Technicians, making PLIERS-CUTT
use of the most modern methods of home training. You will learn radio theory, construc- . VAL A- EIRS,
e Practice Cand servicing. THIS 15 A COMPLETE RADIO COURSE IN EVERY DETAIL. ol VAL D S O N I 2

You will learn how to build radios, using regular schematics; how to wire and solden ol CERMIENCARESOBIME R,
in a professional manner: how to service radios. You will work with the standard type of e TESTER INSTRUCTION MANUAL
punched metal chassis as well as the latest development of Printed Circuit chassis. e HIGH FIDELITY GUIDE . QUIZZES

You will learn the basic princibples of radio. You will construct. study and work with e TELEVISION BOOK + RADIO

RF and AF amplifiers and oscillators, detectors, rectitiers. test equiPment. You will learn
and practice code, Using the Progressive code Osciilator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer. Progressive Signal Injector, Pro-

TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE e FCC

gressive Dynamic Ra & Electronics Tester, Square Wave Generator and the accompanys AMATEUR LICENSE TRAINING
ing instructionai material, - ) « PRINTED CIRCUITRY

You will receive training for the Novice, Technician and General Classes of F.C.C, Radio — _—
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code

Oscillator, Signal Tracer and Signal Injector circuits, and learn how to oPerate them, You

will receive an excellent background for television. Hl-F:i:nz:e-unlicrc:‘;?nn_;:_?‘.e . s LSERVICING LESSONS l

Absolutely no previous knowledge of radio or science
the product of many years of teaching and engineering experience. The SEdu-Kit'" will . -
provide you with a basic education in Electronics and Radio, worth many times the low You will learn trouble-shooting and

The nal Tracer alone is worth more than the price of the ki servicing in a progressive manner. You
will practice repairs_on the sets that
you construct. You will learn symptoms
and causes of troubte ome, portable
and car radios. You will learn how to

You do not need the slightest background ages and backgrounds have successfully i signal . th
In radio or science. Whether you are inter- used the **Edu-Kit’’ in.more than 79 coun- ﬂz?q.(jges?grg;?ssln(}:ﬂor gnd t;;afi(;/rnamig
ested in Radio & Electronics because you tries of the worid. The ‘‘Edu-Kit'’ has been Radio & Electronics Tester. While you
want an interestingz hobby. a well paying carefuliy designed. step by step. so that are learning in this practical way., you
business or a job with a future. you will find you cannot make a mistake. The *'Edu-Kit'’ will be able to do many a repair iob for
the *‘‘Edu-Kit’' a worth-while investment. aliows You to teach yourself at your own

your friends and neighbors. and charge
fees which will far exceed the price of
the ‘*Edu-Kit.’’ Our Consultation Service

PROGRESSIVE TEACHING METHOD oL o S OB G R

The Frogressive Radio *‘Edu-Kit’' is the foremost educational radio kit in the world, ’ 2
FROM OUR MAIL BAG

and is universatly accepted as the standard in the licld of etectronics training. The *‘Edu-
Kit'" uscs the modern educational principle of ‘‘Ledrn hy Doing.’” Therefore you construct.
Jearn schematics., study theory, Practice troubile shooting—-all in a closely integrated pro-
gram designed to provide an easry-earned. tnorocugh and interesting background in radio. Ben Valerio, P. O, Box 21, Magna,
You begin by examining the various radio parts of the ‘*Edu-Kit.’’ You thea learn the Utah: “*The Edu-Kits are wonderful. Here
function, theory and wiring of thesc parts. Then you buiid a simple radio. With this first I am sending You the questions and ailso
set you will enjoy listening to regular broadcast stations. iearn tneory. practice testing the answers for them. 8 have been in
and trouble-shooting. Then you buld a more advanced racdio, learn more advanced theory Radio for the last seven years. but like
and techniques. Gradually, in a progresSive manner, and_at your own rate. you will to work with Radio Kits. and like to
find yourselt constructing more advanced muiti-tube radio circuits, and doing work like & build Radio Testing Equipment. | en-
professional Radio Tech an. . ) . joyed cvery minute | worked with the
Theluded in the *Edu-Kit'' coursc are Receiver, Transmitter, Code Oscillator, Signal gifferent Kkits: the Signal Tracer works
Tracer, Square Wave Generator and Signal fnjector Circuits. These are not unprofessional finc. Also like to let you know that (]
iihreadboard*® experiments, but genuine radio circuits, constructed by means of professional feel proud of becoming a member of your
wiring and soldering on metal chassis, plus the new method of radio construction known Radio-TV Club.'’
as ‘*Printed Circuitry.’ These circuits operate on_your rec ular AC or DC house current. Ropert L. Shuff
Huntington, va.: *‘Thousht | would
drop you a few ©s to say that 1 re-
ceived my Edu-Kit, and was reatly amazed

THE “EDU-KIT’ IS COMPLETE
that such i bargain can be had at such

You will receive all parts and instructiors necessary to huild twenty different radio and electronics &ir- a tow price. | have already started re-

Many thousands of individuals of all rate. No instructor is necessary.

1534 Monro¢ Ave.,

cuits. each guaranteed to operate. Our Kits contain tubes. tube sockets, variable, electrolytic. mica. ceramic pairing  radios and phonographs. My
and paper dielectric condensers. resistors, flie strips. hardware. tubing, bunched metal chassis. Instruction friecnds were really surprise( to see _me
Manuals. hook-uh wire. solder, selenium rectifiers. coils. volume controls, switches. solid state devices. etc. &Kot into the swing of it S0 quickly. The
3 Trouble-shooting Tester that comes with
In addition, you receive Printed Circuit materials, including Printed Circuit chassis, the Kit is really swell, and finds the
special tube sockets, hardware and instructions. You also receive a usefui set of tools, a trouble, if there is any to be found.’”’
professional c¢léctric soldering iron., and a seif-powered Dynamic Radio and Electronics
Tester. The Edu-Kit'’ also includes Code Instructions and the Progressive Code Oscillator, SOL'D STATE
in addition to F.C.C. Radio Amateur License training. You will also reccive lessons for
servicing with the Progressive Signul Tracer and the Progressive Signal Injector, a High Today an electronics techpician or hobbyist re-
Fidelity Guide and a Quiz Book. You receive Mcmbership in Radio-TV Club, Free Consulta- quires a knowledge of solid state, as well as vacuum

tion Service, Certificate of Merit and Discount Privileges. You reccive ali parts, toois, tube cifcuitry, The **Egdu-KIt”’ course teaches both.
instructions, etc. Everything is yours to keeo. You will build vacuum tube. 100% solid state and
combination (*‘hybrid’’) circuits.

Progressive ‘‘Edu-Kits’ Inc., 1189 Broadway. Dept. 590 DJ Hewlett, N.Y. 11557

I—.__..__.-———_._._—.—.—-—_..._-—-—._——----._._—|

[T PRINTED CIRCUITRY |

Please rush me free literature describing the Progressive |
Radio-TV Course with Edu-Kits. No Salesman will call. |

At no increase in price. the ‘‘Edu-Kit”
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector. a unique
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
| new technigue of radio construction is now

becoming popular in commercial radio and
TV sets.

I
I
' |
Y |
| !
A Printed Circuit is a speeial insulated | ADDRESS zoi 0k v % om d1s o o6 4 Ba gresh me mom rmquyg bomee=2a
]
| © :
' |
I
I

chassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to terminals.

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for. anyone in-
terested in Electronics.

ITY & STATE.....w .xvachmoex-uyen:=ZlPe . mm,a®

PROGRESSIVE ‘“EDU-KITS’ INC.
1189 Broadway, Dept. 590 pJ Hewlett, N.Y. 11557 |
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= (o 528985
BARLOW WADLEY XCR-30

® 500kHz to 30MHz
Continuous Coverage

e Direct Frequency Readout
to within 5kHz

e AM,USB. LSB,.CW

& World Acclaimed Multiple
Conversion Circuit

l , ) Introductory Offer*
? /gg 52205

f The world at your flngertlps )

“FREE! Purchase before 6/30/78 and receive a copy of the 1978 World Radio-TV Handbook.

Introductory Offer*

$54050

(List $699.00)

Satellit 2100

* AM, FM, LW + 18 SW Bands
e 3 Separate Tuning Dials

e Antenna Trim Control

® AC or Battery Operation

e Bandspread on SW

*Introductory ofters valld thru 6/30/1978

i,

We specialize in catering for your MW and SW listening only Also in stock Sony,
Panasonic and other fine receivers at discount prices. SWL Books, Antennas,
Headphones. Send SASE for flyer. We ship world-wide

RADIOS INTERNATIONAL

(Div. of S M.
\ P.O. Box 6053  Richardson, Texas 75080 /

Corporation)

FRIENDS DON'T LET FRIENDS
DRIVE DRUNK. 4

'S DEPARIMENT OF | RANSPORTAYION - NATIONAL HIGHWAY IRAFFIC SAFEL Y ADMINISTRAION

Take stock in America.
Buy U.S. Savings Bonds.

WIRE CIRCUITS FASTER

WITH SOLDER-THRU PENCIL WIRING

VECTOR P178-1

D

NEW IMPROVED TOOL
© Makes solder
wrapped
connections 3 times
faster than usual
way.

e Quick-meit
insulation fo
clean, fast

If unavailable locally, factory order. Add
$2.00 shipping and handling charge.
California residents add 6% sales tax.

VECTOR ELECTRONIC COMPANY, iInc.
12460 Gladstone Av., Sylmar, CA 91342

phone (213) 365-9661
twx 950-4 6-1539 “
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74LS22N,
NSN69,
LD130,
8095
IT'S YOUR MOVE!

It’'s no game! When you need
ICs for your project, move

at once to Hobby Mart, the
hobbyist’s special advertising
section in the back of
ELEMENTARY ELECTRONICS.
Prices are right, selection is
large, and you’re only a post-
age stamp away from your
fully-stocked supplier.

TURN TO PAGE 88 NOW!

HEY, LOOK ME OVER

(Continued from page 12)

ferent tunes when bonuses or extra
scores are made. Scores of each indi-
vidual player, up to four at a time, are
stored in the computer's memory and

CIRCLE 31 ON READOR SERVICE COUPON
displayed automatically. Bonus balls are
also awarded automatically. A skill con-
tro! allows programming the computer for
beginner or advanced play. The full-color
playfield is the same size as commercial
machines, and has thumper bumpers,
sling shots and player-controlled flippers
for plenty of ball action. The mail order
price of the pinball machine, designated
by Heath as model GD-1110, is $699.95.
For further information, write for a free
catalog to Heath Company, Dept. 350-
480, Benton Harbor, M1 49022.

Pocket Digital Clock Radio
Travelers can count on ‘‘guaranteed
wake-up” service with this new AM/FM
clock radio from Sanyo. This trim unit,
model RPM6800, is just one inch thick
and less than six inches wide. It fea-
tures a liquid crystal clock readout, LED
tuning eye for AM and FM, seconds dis-
play and a PM indicator to help cure jet-

™

*
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lag confusion. The alarm wakes the
sleeper with short continuous bursts of
a persistent beeping sound. To let you
know that the alarm is set the word
“Auto” appears on the clock face. The
digits are always ‘‘on'" but there is a
small switchable lamp for viewing the
face-at night. The unit has a built-in AM
antenna and telescoping FM antenpa.
Also included is an earphone Jack and a
foldaway tilt-up stand. The unit is pow-
ered by three penlight batteries and an
included “long-life” lithium battery for
the clock section. Suggested retail price
is $69.95.

ELEMENTARY ELECTRONICS/May-June 1978



Economy CB Speaker

A new CB external speaker called the
Krikette voice communications speaker,

Model 3025, is said to provide voice
clarity and intelligibility across the en-
tire audio range. Its bracket permits

mounting anywhere in a car, diesel
tractor cab, pickup truck, van or recrea-

CIRCLE 65 ON READER SERVICE COUPON

tional vehicle. The Krikett speaker’'s
sturdy, high-quality black plastic con-
struction assures solid performance in
extremely hot, cold, wet or dry weather
conditions. It's designed for use in any
mobile application including boats and
airplanes, and may be associated with
CB, single sideband, marine FM, ham
radio or any other voice communcations
system. It handles a full 5-watts RMS.
Sells for $9.95. For further information,
write to Acoustic Fiber Sound Systems,
Inc., P.O. Box 50829, Indianapolis, IN
46250.

Anti-Static Record Mat

The anti-static mat, Audiotex Labora-

tories’ newest record accessory, reduces

static charge from records for static-free

listening. Carbon fibers impregnated into

the anti-static mat (30-8570) attracts
POl 3

CIRCLE 63 ON READER SERVICE COUPON
static away from an album the moment
it's placed on the mat. This action is
reported to free the reproduction from
static induced noises. The 12-inch diam-
eter rubber mat may be used either as a
turntable replacement mat or on top
of the original mat. Sells for $3.29. Au-
diotex Laboratories manufactures a com-
plete line of essential record care prod-
ucts and accessories. Get all the info
direct from Audiotex Laboratories, Divi-
sion of GC Electronics, 400 South Wy-
man, Rockford, IL 61101.

Trio Counters

Heath Company has introduced three
new frequency counter kits; the IM-4110,
the IM-4120 and the IM-4130. Input fre-
quencies of the three counters are 5 Hz
to 110 MHz, 5 Hz to 250 MHz (in two
ranges) and 5 Hz to 1 GHz (in three
ranges) respectively. The new counters
offer excellent accuracy and resolution
for a wide variety of counting jobs in-
cluding: CB, AM and FM, hi-fi equipment,
marine and aircraft radio, military appli-
cations, land mobile and more. Addition-

ally, the counters can be used for events,
period and period averaging. Eight digit
LED readout indicates the frequency
counted. A switchable attenuator on the
110 MHz input divides the input signal
by one, ten or one hundred to facilitate
measurement of large amplitude signals.

= 11020068
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The time base switch selects the gate
time and the resolution of the display.
The 4120 and 4130 time bases are con-

trolled by a TCXO (temperature compen-

sated crystal oscillator) with a tempera-
ture stability of = lppm and an aging
rate of <5ppm/yr. (The 4110's crystal
oscillator has temperature stability of
+ 10ppm and an aging rate of <10ppm
/yr.). The IM-4110 is priced at $189.95,
the IM-4120 at $329.95 and the IM-4130
at $529.95. The counters are also avail-
able fully assembled and tested at
slightly higher prices. For complete de-
tails on these frequency counters and
other Heath instruments, write Heath
Company, Dept. 350-24, Benton Harbor,
Ml 49022, for a free catalog.

Getting Cheaper Instruments
The VIZ WD-751A is a general-purpose
3V -digit semi-autoranging liquid-crystal-
display VOM operating on internal bat-
teries or on AC line current with an adap-
tor. Its CMOS LSI circuitry is excep-
tionally stable, can't be damaged by

CIRCLE 75 ON
READER SERVICE
COUPON

momentary overloads, and, because of
its very low power consumption, prolongs
battery life. What’s new about this prod-
uct is that the price has been reduced
from $179 to $150. Further information
and data sheets are available from VIZ
Test Instruments Group, VIZ Mfg. Co.,
355 E. Price Street, Philadelphia, PA
19144. n
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~ GASE
ENGOUNTERS

OF THE BEST KIND

Tool kits and
cases in all sizes
and prices — plus
a 10,000 item
inventory!

Shown:

Top Loader Kit
of molded ABS
with one pallet.
Complete with
tools, only
$79.00

Apoilo Road
Ply. Mtg., Pa. 19462
(215)825-4990
Tix 83-4763
Order Dept: FREE!
800-523-7798 Ty

. y 1978

©  Catalog
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CATCH-A-PULSE I
LOGIC PROBE

10 Nsec SPEED AT
3.5 to 15V LEVELS

?: " $39.95
=

Compatible with RTL, DTL. TTL,

Wf/f{(/

~ CMOS, MOS, and Microproces-
\ sors using a 3.5 to 15V power
\ supply. Thresholds autofnatically
\ programmed. Automatic resetting
memory. No adjustment required.
Visual indication of fogic levels, using
LEDs to show high, low, bad level or
open circuit fogic and pulses. Highly
sophisticated, shirt-pocket portable
[protective tip cap and removable
coil cord]. Eliminates need for heavy
test equipment. A definite savings
in time and money for engineer
and techmcian.

Pat. Pend

Deater “E

inquiries welcome S0
8, ﬁ“

N, aﬁﬂ o 10 Nsec puise response

o QOpen circuit detection

% o Multi-family

o Replaceable tip & cord
o High input impedance
o Pulse stretching

N

Send $39.95
[Calif. residents add
6% sales tax) to: \

*\ 1% ELECTRONICS
Box 19299, San Diego CA 92119
(714) 447-1770
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Volksmeters for
Sunny Days!

Now with LCD's

AND longer battery operation
AND now less than $100

MOOEL LM-350

© vac Y uma
ACmA 10,
oCmA 1

or.
1A{3'

w00 0% yq.

LM-300 3digits $99.50
LM-350 32 digits $125.00

Features Include:

@ Measures VDC, VAC, DCmA, ACmA (four
ranges each) and ohms (five ranges). @ Auto
zero, auto polarity and overload indication.
® DC accuracy - LM-300: 1%; LM-350: 0.5%.
® Input protection. ® Small size: 1.9" H x
2.7" Wx4.0"D. @ Optional NiCad batteries
and charger unit available at extra cost.

Non-Linear Systems, Inc.
Originator of the digital voltmeter.
Box N, Del Mar, California 92014

Teiephone (714) 755 1134 TWX 910-322-1132
CIRCLE 45 ON READER SERVICE COUPON

GOING DIGITAL? ,
— GO0 ALL THE WAY!

KEYBOARD & ENCODER

Assembied & Tested
Hookup tnstructions

Only
233

Complete

oTTL Compatibie

®Temporary or Permanent
Instajlation

oEdgeboard for Hookup
Convenience

o Compact 3/8x31/8 x51/8

® Mounting Brackets 1/8 Holes

® Black Keyboard — White Keys/
Black Numerals

TRIONETIC ENTERPRISES
P. 0. BOX 424, TWO RIVERS,Wi. 54241
Please rush! fnclosed is my check () or

M.0. (). No C.0.0. please.
Name

Street

City/State/lip
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BY BOOKWORM

Super Satisfying Book. The last word
on amateur single sideband has been re-
printed by Ham Radio in cooperation with
the Collins Radio Group. $SB offers Radio
Amateurs fundamental information on
single sideband circuits and techniques.
Following a basic introduction to SSB, this
colorful paperback edition further delves

Everything you ever
wanted io know
about SSB.

Soft Cover
131 pages
$4.95

into sideband explaining the nature of
signals, exciters, RF-linear amplifiers, re-
ceivers, tests and measurements, and the
elements of an Amateur SSB station. The
book is a welcome source of practical
knowledge that belongs on every Ama-
teur’s bookshelf. Available from many
better radio stores or mail order from the
Ham Radio Publishing Group, Greenville,
NH 03048, for 35¢ additional for postage.

Where It's All At. The January-June 1977
Periodical Guide for Computerists indexes
1,080 articles from 23 hobby and profes-
sional computer publications. Articles, edi-
torials, book reviews, and letters from read-
ers which have relevance to the personal
computing field are indexed by subject
under 90 categories. The 32 page book _is

g

PERIODICAL

Indexes 23 publica-
GUIDE tions for all levels of
FOR computer hobbyists.
COMPUTERISTS

Soft Cover

32 pages

1977 $3.00

available postpaid for only $3.00 from E.
Berg Publications, 1360 SW 199th Ct.,
Oloha, OR 97005 or from local computer
stores. A January-December 1976 Guide is
also available for $3.00 postpaid. By the
time you read this, the o’ Bookworm is
sure that the July-December 1977 index
will be available.

Better than Eever. The American Radio
Relay League has totally revised Under-
standing Amateur Radio into a new for-
mat. It was written by Jay Rusgrove,

WI1VD, Doug DeMaw, W1FB, and George
Grammer, W1DF. The book is practically
a complete beginner’s course in the funda-
mentals of electronics. It will serve as a
firm foundation for those who are pre-
paring for amateur and commercial 1i-
cense exams. It can be used as a class-
room textbook by those who are teaching
basic electronics theory. The narrative is

A must for the
amateur radio
enthusiast's tibrary.

Soft Cover
223 pages
$5.00

in simple language. Minimum emphasis
has been placed on mathematics. The
theory and application of vacuum tubes
and transistors is covered, with maximum
exposure of the latter. Included are
theoretical and practical data on receivers,
transmitters, power supplies, modulation
methods, antennas, transmission lines,
workshop techniques, assembling a station,
and much more. Understanding Amateur
Radio contains 15 informative and en-
grossing chapters. It is a book that no elec-
tronics technician or radio amateur should
exclude from his library. The size is 8%
by 10%2 inches. Published by the Ameri-
can Radio Relay League, Inc., Newington,
CT 06111.

8080 Debugging Program. DBUG: An
8080 Interpretive Debugger, a program for
entering, debugging and storing assembly
language programs by Christopher A. and
Jonathan A. Titus is the first of the Bug-
book Application Series on assembly lan-
guage programming. DBUG permits the
user to enter a program into an 8080
microcomputer memory and single-step it
through, instruction by instruction. The
DBUG program with supporting documen-

e
P

Step by step

Lo 50 debugging of 8080
microcomputer

software.
r Soft Cover
T 100 pages
) a“ $5.00
. =

tation is an aid for those who develop
8080 microcomputer software. With
DBUG the user can enter and change data
and program steps stored in random-access
memory. After a program is entered, it
can be single-stepped by using the break
point to observe the effect of a particular
instruction on each of the 8080’s internal
registers. DBUG steps through one com-
plete instruction regardless of the number.
User guidance information and examples
of DBUG applications are included in the
book. For your copy, write to E & L In-
struments, Inc., 61 First St.,, Derby, CT
06418. [ |
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OURCEBOO An Extraordinary Offer to introduce you to the benefits of Membership in

EE | ELECTRONICS BOOK CLUB

forinanaie take of these unique ¢
— 3 & any electronics books
e e (values to *56*) for only each

g with a Trial Membership in the Book Club that guarantees to
‘i ENGINEER'S save you 25% to 75% on a wide selection of electronics books |
:
l

cense Study Guide ($10.95)

LICENSE STU
g (OWARD 4. ROSS

pY GUIDE v
811-280 p.—The Complete Handhook —

of Videocassette Recorders ($9.95) 101-416 p., B%x11""—Elactronic Circuit
Design Handbook —4th Edition ($17.95)

ELECTRONIC

CIRCUIT

DESIGN

: t : HANDBOOK
=l ;m : 995-182 p.—Beginner's Guide
680-252 p.—How to Trouhieshoot & Re- ] o icon vis (99102
pair Elgct!onic Test Equipment ($9.95) i man
714-252 p.—Radio Astronomy &

-

" for the A !
785-294 p.—Microprocessor/Mi- » A2 malur Se
croprogramming Handhook ($9.95)

Master
Handbook of

&
1S 962-446 p.—Microwave Oven
Signa| Genffgto =1 Service & Repair ($12.95)

By Loures?

p,;g(ti(a' E

- . 5 . 800-602 p.—Master Handbook
952-382 p.—Microprocessor T i 4 £ of 1001 Practicai Electronic
Programming for  Computer ! Circuits ($12.95)
955-308 p.— Modern Digital Hobbyists ($12.95) 927-238 p.—How to Use AF & RF

Communications ($10.95) P i Signal Generators ($8.95)

- i . :-
4‘ 975-322 p.—The “Compulator” 3 — po=s o - eez-zsz p.—Transistor
- Book—Bujid Super Calculators & - ’ S i
Moi:icom::i(er ::red’waar:l\:viat:réal- il - 5 O Ignition Systems ($8.95}
S\ cutator Chips ($10.95) p Y i il TR AN
( Pr ] 160 P* 2 lc sl
3 P —" S
SVETION OR
s SR Ems

891-192 p,—Practical Solig- State

DC Power Supplies ($9.95) A D gl wﬁ
841-236 p.—Build Your Own l/ , Y 7 ;

Work inglRORUSS:35),_ book—With Tested Projects ($8.95) B &8

ay we send you your choice of 4 of these prac- ” = TR f R fT R r rF 2 3 ]
Mlical time-and-money-saving books as part of Facts About C|llb Memhershlp l
an unusual offer of a Trial Membership in Elec- ElEcrnoulcs BMK CIUB

tronics Book Club? ®The 4 introductory books of your choice Carry publishers l s
Here are quality hardbound volumes, each retail prices of up to $56.80. They are yours for only 3% each Blue Ridge Summit, Pa. 17214
Pisase open my Trial Membership in ELECTRONICS BOOK

: 5 : {plus postage/handling) with your Trial Membership.

especially designed to help you increase your ® You will receive the Club News, describing the curent
CLUS and send me the 4 books circled below. | understand
the cost of the books | have selected is only 99¢ each, plus a

know-how, earning power, and enjoyment of elec- B Gyection Atternates and other books, every & weeks (13x
tronics. Whatever your interest in electronics, times a year)
yo;‘ll find Electronics Book Club offers practical, @ f you want the Setection, do nothing, it will be sent to you
quality books that you can put toimmediate use and |} automatically. If you do not wish to receive the Selection, of if h :
benefit. you want to order one of the many Alternates offered, you small Sh,'p'_'"l charge. If not de"".'“d' | may return t.ha
This extraordinary offer is intended to prove to [ simply give instructions on the reply form {and in the en- books within 10 days and owe nothing, and have my Trial
Membership cancelied. | agree to purchase at least four
additional books during the next 12 months, after which |

may cancel my membership at any time.
101 680 714 742 754 785 800

wer rasress o8 ShF

]
st 100S gy
Baiiting 5“"':.““ cajcsna®’

pargw?d’ or w19 17

o 1ne COMPUS

4 I_

i L
754-238 p.—Practical CB Radio
Troubleshooting & Repair ($8.95)

& peseticat 18 K
aver
Inciudet OVt ooy

o

B

you through your own experience, that these very velope) provided, and return it to us by the date specified. This
real advantages can be yours...that it 1s possible to dateallows you at least 10 days in which to return the form. If,
keep up with the literature published.in your areas because of late mail delivery, you do nat have 10 days to make

of interest, and tosave substantially while sodoing. :nﬁ'sr"ogtagﬁbwag:: an unwartted Selection, you may

As part of your Trial Membership, you need pur- @ To complete your Trial Membership, you need buy only four
chase as few as four books during the coming 12 additiomlpmonty:ry selections o alt;ﬁayt.;s dunngl;yne nZd 12 811 836 841 843 882
months. You would probably buy at least this many months. You may cancel your Membership any time after you 891 927 952 955 962 975 995
anyway, without the substantial savings offered purchase these four books.
through Club Membership. @ All books —including the introductory Offer —are fully re-

To start your Membership on these attractive  [§ tumable after 10 days jf you're not completely satisfied. Name _ ___.Phone ==
terms, simply fill out and mail the coupon today .At" bm“d’:’ o;:ered :t low Member prices, plus a small

5 . 7 5 postage and handling charge.
lYot:j will receive the 4 books of your choice for o c{'muum‘:u yougcontinue after this Trial Member- Address
0-day inspection. YOU NEED SEND NO ship, you will earn a Dividend Certificate for every book you .

MONEY. If you are not delighted return the books purchase. Three Certificates plus payment of the nominal sum City —
within 10 days and your Trial Membership will be of $1.99 will entitie you to a valuable Book Dividend of your .
cancelled without cost or obligation. choice which you may choose from a list provided Members. State _ Zip

ELECTRONICS BOOK CLUB. Biue Ridge Summit, Pa. 17214 (Valid tor new Members onty. Foreign and Canada add 10%) EE 58
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Four different

schools give you
this 25” hobhy-

DIAGONAL

kit Color TV...

Only NRI gives
you this
designed-for-

25"

DIAGONAL

No other home training
school gives you both an ex-
clusive solid state color TV
and an SQ® Quadra-

phonic Receiver complete
with four speakers . . . all in
one course. You get both for
less than the tuition cost of
TV or Audio alone from the
next leading school. And
only NRI's Master Course in
Color TV/Audio servicing
lets you train on equipment
designed specifically for train-
ing with exclusive ‘‘power-on”’
features.

NRI doesn’t give you hobby
kits or commercial sub-assem-
blies. We invested the time
and money to design equip-
ment with learning in mind.

Trademark of CBS, Inc.

18

It’s the only way you can (1)
get the feel of typical com-
mercial circuitry, (2) learn
bench techniques while build-
ing complete units from the
“ground” up, (3) perform
over 35 “in-set’” exper-
iments during con-
struction, and (4)
end up with a 25"
diagonal solid-state
color TV with console
cabinet and a 4-chan-
nel quadraphonic
Audio Center.

NRI passes the
savings on to you

NRI can save you money
because our engineering
eliminates the cost of buying
from an outside source. We
pay no salesman’s commis-
sion. Students are enrolled
by mail only. The savings are
passed on to you in the form
of low tuition fees, extras like
the TV's console cabinet and
the four speaker Quad Sys-
tem; a 5’ triggered sweep

learning Color TV...

oscilloscope, CMOS digital
frequency counter, and an
integrated circuit color TV pat-
tern generator. Where NRI
supplies a professional color

pattern generator, most
other schools use a TV
set with a built in align-

ment generator of no use for
servicing other sets. Only NRI
designs, engineers, and sup-
plies training kits specifically for
learning and professional use.
You can pay hundreds of dol-
lars more for a similar course
and not get a nickel’s worth
more in training and equipment.
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More know-how per dollar

That’s what it all boils down
to, the quality of training you
get for the money you spend.
In our 62-year history, more
than a million students have
come to NRI and we're fully
approved for career study
under the G.1. Bill. We must
be teaching something right.

Some of those ‘‘right’” things
are bite-size lessons to ease
understanding and speed
learning . . . personal grading
of all tests, with comments
or explanations where needed
.. a full-time staff of engi-
neer /instructors to help if
you need it .. . plenty of kits
and experiments to
give you hands-on
training . . . and fully
professional

3
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...plus complete
Quadraphonic
Audio Center!

programs oriented to full
or part-time career needs.

Widest Choice of Courses
with CB, Digital
Computer,and =

other career
opportunities

NRI offers not one, but five
excellent TV/Audio servicing
courses so you can tailor
your training to your budget.

Or you can study other
opportunity fields like Digital
Computer Electronics, Citi-
zens Band Radio, Commu-
Se nications,

Aircraft or
Marine Elec-
tronics,
Mobile Ra-
dio, and
more. Send
, for our free cata-

log and see for yourself

that no one gives you

more training and equip-
ment for your dollar. There’s
no obligation, and no sales-
man will call.

If card is missing, write to:

NR! SCHOOLS
McGraw-Hill Continuing

v Education Center
:_‘ " H 3939 Wisconsin Avenue,

4.l° Washington, D.C. 20016
Hill'|
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' Good soldering !
beﬂms with

theright
isolder se ectioni

Different soldering applications require dif- ]
ferent alloys and different fluxes. Even
I ditferent combinations of the two. You i
J can't solder stainless steel, a pc board or |
aluminum with the same material. It just
won't work. And that's a fact. I
Now Multicore makes soldering easy. J
Not only to select the right solder. But to
B use italso. The flux is included in the sol- I
J der as multiple cores. And in just the right |
ratios. There's no mess. Nothing to add. 1
B Think of it. Multipie cores for better distribu-
tion of the flux. You solder faster. Use less ||
solder. Get better results. And that's a fact 5
too.
Prove it to yourself.

w1l

Send For Your
Solder Sampler Kit

Consists of 5 special solders each in a feed-out
metal dispenser. Totals over 60 ft. for every
solder requirement.

ELECTRICAL: Best general purpose solder with

] non-corrosive rosin flux for all types of wiring.
Savbit® formula protects soldering iron tip from

l wearing out.

] ELECTRONIC: A 60/40 tin/lead alloy, but extra 1
thin (22 gauge) for electronic applications. Non-

| corrosive rosin flux cores.

[ STAINLESS STEEL AND SILVER JEWELRY: 1
A tin/silver alloy with special flux; contains no
lead. Blends in so well, you can hardly tell where |
its been used. 1

1 ALUMINUM: Special flux and silver alloy com-

] bination for soldering aluminum. There’s nothing
like it on the market.

§ PLUMBING AND SHEET METAL: For most i

] metal joining applications except aluminum.
Uses acid type flux.

ALL 5 FOR 3895 Shippin and

¥

handiing included

Plus Bonus Pak of
Emergency Solder

A flat, tape-like solder that meits with a match,
ideal for most on-the-spot emergency repairs

| MULTICORE SOLDERS
DEPT. EE 478, WESTBURY, N.Y. 11590

O Send me a “Solder Sampler Kit" at the
special $8.95 price (limit of one per person)
and include my bonus Emergency Solder.

NAME _ _
ADDRESS Fee =

CITY/STATE/ZIP

Check or money order must accompany order
N.Y. State residents add approp. Sales Tax

FREE Solder User’s Guide

No purchase required. Just circte reader service card

L--
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DX central

‘ A world of SWL info!

By DoN JENSEN

[ Shortwave listening DXers often like
to measure their progress in terms of
how many stations, or how many coun-
tries they have managed to hear. In
one’s first year as an SWL, the log book
totals might show 25, 50, 100 stations or
countries heard. The next year there will
be another benchmark of progress.

One North American DXer has tal-
lied around a thousand different short-
wave broadcasting stations in the past
25 years. Several have QSLs from more
than 200 different countries after many
years of trying to collect them from the
stations they log.

H.A.C. Back when Dxing started, say
a half century ago or so, there was an-
other measure commonly used by radio
listeners. This was HAC . .. Heard All
Continents. In those days there were
fewer shortwave stations around the
globe and many of them were very low
powered. It was a real challenge to tune
shortwave stations on each of the conti-
nents—Africa, Asia, Europe, North and
South America and Australia/Oceania.

Times have changed; no longer is
HAC a challenge. Now it is possible to
hear stations from the six continents in a
single day thanks to high powered short-
wave transmitters. There are a number
of different combinations of stations
that will give you HAC, but here is one
rather easy-to-hear set:

Africa: South Africa’s Radio RSA is
a regular catch in all of North America.
You can find this station signing on in
English at 2230 GMT on 11,800 kHz.

Asia: Radio Peking is another sure
bet to check off another continent. The
Chinese station can be heard on 15,060
kHz in an English service to North
America beginning at 0000 GMT.

Europe: There are many possibilities
here. Why not SBC, the Swiss Broad-
casting Corporation at Berne, Switzer-
land. You should find good signals on
9,590 kHz with English programming
at 2100 GMT.

North America: Our choice on our
home continent is Radio Canada Inter-
national, the foreign service of our
northern neighbor. Try 9,640 kHz at
0100 GMT for English broadcasts.

South America: The best known, and
probably the easiest to hear of the South
American stations is HCJB, the Voice
of the Andes in Quito, Ecuador. During
most of the evening, say 0100-0400

GMT, listen in on 9,560 kHz.

Australia/Oceania: The “Down Un-
der” continent and the many islands of
the Pacific, I lump them together as the
sixth continent for HAC purposes. The
target here is Radio Australia. There
are many possible times to tune and
many frequencies. A good one for early
risers is 5,995 kHz anytime between
about 0800 and 1300 GMT.

Easy? For many of you that is true.
In a period of just under 12 hours, you
see, you can log HAC. Okay then, try
to make HAC with a harder, lower
powered set of stations!

Africa: Radio Garoua is one of the
regional domestic shortwave stations in
the West African country of Came-
roon. Listen for this one at sign-on
time, shortly after 0500 GMT on 5,010
kHz. Programming is in French and
English.

Asia: The nation of Malaysia is made
up of three separate geographical enti-
ties. There is the Malayan peninsula,
plus the areas of Sabah and Sarawak
on the island of Borneo. Radio Malay-
sia-Sarawak at Kuching runs 10 kilo-
watts of power. Check for this one on
5,005 kHz, with transmitter at Sibu,
during the early morning time slot, be-
tween 1000 and 1500 GMT. This can
be quite tough!

Europe: The lower powered short-
wave voices are the home service out-
lets, such as Sudwestfunk, at Rohrdorf,
West Germany, which runs 20 kilowatts
of power. The frequency is 7,265 kHz
and you can try for this one about 0200
GMT, with programming in German.

North America: In this, lower pow-
ered version of HAC, we again turn to
a Canadian station for our own conti-
nent. The target is CFCX in Montreal,
which relays the programs of its CFCF
medium wave outlet on shortwave. The
frequency is sometimes blocked by
other stations, incliding the BBC relay
on Ascension Island, but when it is
free of interference you should find
CFCX on 6,005 kHz.

South America: There are literally
hundreds of potential targets south of
the Tropic of Cancer in our hemisphere.
What shall it be? Well, how about Radio
Colosal in Colombia, which broadcasts
on 4,945 kHz and should be audible
every night in Spanish programming.

Australia/Oceania: We can wrap up
this HAC with Radio New Zealand,
broadcasting throughout the night on
6,105 kHz. Listen between about 0500
and 1000 GMT for some good results.

You say you’re still not satisfied? All
right, then, here is a Very tough way
to make your HAC!

Africa: Radio Hargeisa, a regional"
Somali station located in the city of
Hargeisa. It has been heard occasionally
on about 11,645 kHz at around 1500
GMT.
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Asia: Kung Chun Broadcasting Sta-
tion, also referred to as the Voice of
the Chinese Air Force, which broad-
casts from Taipei, Taiwan. It has been
reported on the air on about 6,105-
6,108 kHz during the early mornings in
North America.

Europe: One of the rarest of the Euro-
pean stations is the Polish Pathfinders
Station, 7,205 kHz, scheduled for
broadcasting from 1100-1700 GMT,
with broadcasts starting two hours
earlier on Sundays. This station is op-
erated by a Polish Boy Scout-like or-
ganization.

North America: Radio Huayacocotla
has a tongue-twister of a name. This
Mexican station also is quite difficult to
hear, because of its “way-down” 120
meter band frequency of 2,390 kHz,
and because of low transmitter power.
Evenings would be the best time for
U.S. and Canadian listeners to try this
one.

South America: A very, very difficult
number is the Falkland Islands Broad-
casting Service, station at Stanley in the
remote Falkland Islands of the far
South Atlantic. It broadcasts on 2,370
kHz and when it is audible in North
America it is in the 0000-0100 GMT
time slot. But it has been reliably re-
ported here only two or three times
since 1958!

Australia/Oceania: Radio Cook Is-
lands is one of the glamour stations of
the past year. It was last reported on
5,045 kHz around the 0700 to 0800
GMT period and it has been heard by
quite a number of DXers in recent
months.

Now that makes a tough six-conti-
nent HAC. But as long as we’re on the
hard-to-hear items, let’s add the seventh
continent . . . Antarctica!

Yes, there is a shortwave outlet on

the frozen continent. It is AFAN, the

American Forces Antarctic Network
outlet on 6,012 kHz, which programs
for military personnel and civilian sci-
entists stationed at McMurdo base and
other Antarctic outposts. It can be
heard, usually in the Fall, around 1000
to 1200 GMT.

Our “challenge” HAC is ultra tough,
no mistake about that. But each of
those seven stations has been heard in

the U.S. or Canada. =

1 n&’ $ i mrj'
-

-~ R —
Meet one of our Japanese readers, Shunichi
Sekiya, who lives in Tokyo. Sharp-eyed
readers will note the American-made Drake
receivers in Shunichi’s impressive set-up.
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MXX-1 Transistor RF Mixer
3 to 20 MHz, Cat. No. 035105
20 to 170 MHz, Cat. No. 035106
SAX-1 Transistor RF Amp

3 to 20 MHz, Cat. No. 035102
20 to 170 MHz Cat. No. 035103

BAX-1 Broadband Amp

OF-1 OSCILLATOR

resistor/capacitor circuit
providing oscillation over a range of frequen-
cies by inserting the desired crystal.

2 to 22’ MHz, OF-1 LO, Cat. No. 035108. 18 to 60 MHz,
OF-1 HI, Cat. No. 035109. Specify when ordering.

20 Hz to 150 MHz Cat. No. 035107

International Crystal Mfg. Co., Inc.

10 North Lee Oklahoma City, Oklahoma 73102

INTERNATIONAL CRYSTALS and KITS

.02% Calibration Tolerance

EXPERIMENTER
$ 425 (Hggmﬁer)
ea $A75
The OF-1 oscillator is a Catl No. esa;;ecmcaﬂons

031300

031310

!
3 to 20 MHz — For use in OF-1L. OSC
Specify when ordering.
20 to 60 MHz — For-use in OF-1H OSC
Specify when ordering.

for the Expervimenter!

Enclose payment with-order {(no C.0.D.}, Shipping
and postage (inside U.S.. Canada and Mexico only)
will be prepaid by International. Prices quoted for

U.S.. Canada and Mexico orders only. Orders tor

5.50 ea.
U shipment to other countries will be quoted on re-
quest. Price subject to change Address.orders to
$5.50 ea. M/S Dept.. PO. Box 32497
Oklahoma City. Oklahoma 73132
$5.75 ea.
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WRITE FOR BROCHURE

1978

FOR THE BEST
AND ALL NEW
N
SCIENCE
FICTION

SUBSCRIBE TO
ISAAC
ASIMOV'S
SCIENCE
FICTION
MAGAZINE

TO: ISAAC ASIMOV'S SCIENCE FICTION MAGAZINE

BOX 1855 GPO, NEW YORK NY 10001

7 Enclosed is $5.95 for my 6-issue {1 yr.) subscription. (Outside .

i

i

l U.S.A,, $6.97)
|

| save $1.55 off the newsstand price.

NAME
ADDRESS
ciTy.

STATE ziP

HBEQ4L6

[
S

(Allow 6 to 8 weeks for delivery of my first copy.)

cCr1rTrr o i 5kl

'---\--
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WRAP UNWRAP

REGULAR
WRAP

wire wrapping
center

MODIFIED
WRAP

4 AT T3 i
Wire-wrapping, stripping, unwrapping tool for
HOBBY WRAP AWG 300n.025 (0,63mm) Square Post.

TOOL [ Regular wrap [ WSU-30 | $6.95 |
{___Modified Wrap | WSU-30M [ $7.95°]

WIRE-WRAPPING TOOL
Mode! B 630

For .025" (0,63mm) sq. post

7 \ “MODIFIED" wrap, positive
\\‘ indexing, anti-overwrapping

device.

BW-630
BW-2628

$34.95*
$39.95*

Batterv For AWG 30
wire For AWG 26.28
wrapping
tool , Bit for AWG 30
COMPLETE : Bit for AWG 26-28
WITH BIT i

AND SELEV 'USE “C"* SIZE NI-CAD BATTERIES

BT-30
BT-2628

$3.95
$7.95

(NOT INCLUDED)

WIRE-WRAPPING KITS ROLLS OF WIRE
Wire for wire-wrapping AWG-30

@ (0.25mm) KYNAR® wire, 50 ft. roll,
_—

Contains: Hobby Wrap Tool WSU-30,
(50 ft.) Roll of wire

Prestripped wire 1” to 4”

tengths (50 wires per package)
stripped 1" both ends.

silver plated. solid conductor,

easy stripping.

30 AWG Blue Wire 501t Roll | R 308.0050 | $1.98
30 AWG Yeilow Wire 501t Roll | R 30V 0050 | $1.98

7 5
O T L T 1 20 AWG W e 01 ol | % 0w o | 3138
" e, )
Wire Wrapping Kit. (Yeltow) WK 2 Y $1295 -
Wire Wrapping Kit. (White) WK 2-W $12.95
Wire Wrapping Kit (Red) WK 2-R $12.95

WIRE DISPENSER

8 With 50 ft. Roll of AWG 30
KYNAR" wire-wrapping wire.

8 Cuts the wire to length.

8 Strips 17 of insulation.

B Refillable (For refills, see above)

WIRE-WRAPPING KIT

Contains: Hobby Wrap Tool WSU-30,

Roll of wire R-30B-0050, (2) 14 g'lulew-vrve agggs Sggg
’ ’ eilow re . 3 R4

DIP's, (2) 16 DIP's and Hobby Board T RIS 5T

H-PCB-1. Red Wire wD-30 R

30 AWG blue Wire, 1" Long 30 850010 95
- 30 AWG Yelow Wire 1" Long 30.Y50.010 5
[ wire-wrapping Kit Jwk-38 (Blue)| $16.95] PRE CUT 30 AWG White Wire 1™ Tong F0W 50.010 £
30 AWG Red Wire. 1" Long 30-R 50-010 99
PRE STRIPPED WIRE 0 AWG Blue Wire 2 Long 30850020 o7
Wi § : 0 AWG Yellow Wire 2 Long 30 ¥-50-020 07
";p‘_"’ WA’;;G 3 0 AWC White Wrre 2 Long 30W 50020 ] $107
wrapping, P 30 AWG Hed Wire 2 Long 30-R-50-020 07
WIRE-WRAPPING KIT (0.25mm) KYNAR® 30 AWE, Bir Wire T Long 30850030 |
wire, 50 wires per 30AWG Yeiow Wire 3" Long 30 ¥ 50.030
. package stripped I
Contains: Hobby Wrap Tool WSU-30 M, 1" both ends. 30 AWG Biue Wre 4 Long TB50040
Wire Dispenser WD-30-B, (2) 14 DIP's, ;2 :xgmuwxme.: ooy ;8;,5;5%‘:00
> ite Wire, 4" Long i 12
(2) 16 DIP's, Hobby Board H-PCB-1, o= 0 AWG Red Wre 4" Long 30R 50-040 12
DIP/IC Insertion Tool INS-1416 and - - 5 AWG Blue Wre 5 Long 30 850,050 30
’ 0 AWG Yellow Wire 5" Lon 30 Y50 050 30
DIP/iC Extractor Tool EX-1 = 0 AWG W Wre 5 Lo~ SUW 0050 30
=y 30°AWG Red Wire 5 Long 30 R 50.050 130
y 30 AWG Blue Wire_ 6 ' Long 30 B 50-060 138
30 AWG Yellow Wire 6 Long 30 ¥ 50-060 138
5 : . 30 AWG White Wre 6 Long W 50060 | 3138
[ wire-wrapping kit [wk-4B (Biue)[$25.99) S We T Ve & g e o

% KYNAR-PENNWALT

MINIMUM ORDER $25.00. SHIPPING CHARGE $1.00. N.Y. CITY AND STATE RESIDENTS ADB TAX

OK MACHINE & TOOL CORPORATION

3455 Conner St. Bronx NY 10475 m(212) 994-6600 B Telex 125091

CIRCLE 22 ON READER SERVICE COUPON
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STRMGHTEN PINS RELEASE mm

[[1216 Pin Dip IC Inserter [ INS-1416 [$3.49]

DIP/IC EXTRACTOR TOOL

[ ExtctorTool | Ex1 [$149]

The 4 x 4.5 x 1/16 Inch board is made of glass coated EPOXY Laminate
and features solder coated 1 oz. copper pads. The board has provision
for a 22/44 two sided edge connector, with contacts on standard .156
spacing. Edge Bre for ibility.

The board contains a matrix of .040 in. diameter holes on .100 inch
centers. The P side ins 76 two-hole pads that can accom-
maodate any DIP size from 640 pins, as well as discrete components.
Typical density is 18 of 14-Pin or 16-Pin DIP's. Components may be
soldered directly to the board or intermediate sockets may be used for
soldering or wire-wrapping.

P.C. BOARD

Two independent bus systems are provided for voltage and ground on
both sides of the board. In i , the t side i 14
individua! busses running the full length of the board for complete wir-
ing ibility. These busses enable access from edge contacts to distant
companents. These busses can also serve to augment the voitage or

DIP SOCKET

gold plated pins .025 (0,63mm)
100 (2,54mm) center spacing.

Dual-in-line package, 3 level wire-
wrapping, phosphor bronze contact,

sq.,

14 Pin Dip Socket 14 Dip

$0.79

16 Pin Dip Socket 16 Dip

$0.89

RIBBON CABLE ASSEMBLY
SINGLE ENDED

With 14 Pin Dip Plug
24" Long (609mm) SE14.24] $3.55
With 16 Pin Dip Plug
24” Long (609mm) SE16-24] $3.75

DIP PLUG WITH COVER
FOR USE WITH RIBBON CABLE

14 Pin Plug & Cover 14-PLG

$1.45

16 Pin Plug & Cover 16-PLG

$1.59

QUANTITY: 2 PLUGS, 2 COVERS

RIBBON CABLE ASSEMBLY
DOUBLE ENDED

With 14 Pin Dip Plug -2” Long | DE 14-2

With 14 Pin Dip Plug ~-4” Long | DE 14-4

With 14 Pin Dip Plug -8” Long|DE 14-8

With 16 Pin Dip Plug -2” Long | DE 16-2

With 16 Pin Dip Plug -4” Long | DE 16-4

With 16 Pin Dip Plug -8” Long | DE 16-8

ground busses. and may be cut to length for particular ap| s,

[ Hobby Board [ Hpce1 [s4.99]

PC CARD GUIDES

Card Guides | TR-1 |$1.89]

QUANTITY — ONE PAIR (2 pcs.)

PC CARD GUIDES & BRACKETS

3| [ Guides&Brackets | TRS-2 [$3.79]
QUANTITY — ONE SET (4 pcs)

PC EDGE CONNECTOR

44 Pin, dual read out, .156" (3,96
mm) Contact Spacing, .025" (0,63
mm) square wire-wrapping pins.

r P.C.. Edge Connector I CON-1 [$3ﬂ

TERMINALS
= .025 (0,63mm) Square Post
s 3 Level Wire-Wrapping

= =A0 | w Gold Plated
b et Slotted Terminal WWT-1 | $2.98
e —‘r “—LL.C Single Sided WWT-2 | $2.98
warls Terminal i
C"lf" ?t‘?.EtI(;:o IC Socket Terminal [ WWT-3 | $3.98
Double Sided 3
i Terminal WwWT-4 | $1.98

25 PER PACKAGE

TERMINAL INSERTING TOOL

and WWT.4 Terminals into .040
(1,01mm) Dia. Holges.

Easy to operate .
ends extending beyond cutter blades

the tool insure long life

Strip length easily adjustabie for your applications.

WIRE CUT AND STRIP TOOL

For inserting WWT-1, WWT-2, WWT-3,

place wires (up to 4) in stripping siot with
press tool and pull

_wire 13 cut and stripped to proper “wire-wrapping’’ length.
The hardened steet Cutting blades and sturdy construction of

ADJUSTABLE
" “SHINER™ LENGTH .
¥ P.C.B. TERMINAL STRIPS DESCRIPTION e of STRIPPED WIRE | Price
IThe TS strips provndedposmve screw zcsliovaled clarsng IMCHES T  INCHES
. 14 WG (1, 8-0, -

D e e aer plated capper. 042 Inch (1mmi 24 ga. Wire Cut and Strip Tool | sT-100-24 1% —— 1% [$8.75

A=l e diameter. on 200 inca (Smm) centers. 26 ga. Wire Cut and Strip Tool | ST-100-26 1% —— 1%" [$8.75

[ 1 4-Pole TS- 4 |$1.39 76 ga. Wire Cut and Strip Tool [ST-100.26-87S| %" —— 1%~ |$875
8-Pole 7S- 8 [$1.89 28 ga. Wire Cut and Strip Tool | sT-100-28 e —— 1Ya” |$11.50
12-Pole TS-12 | $259 30 ga. Wire Cut and Strip Tool | ST-100-30 V" 1%~ |$11.50

MINIMUM ORCER $25.00, SHIPPING CHARGE $1.0

THE ABOVE LIST OF CUT AND STRIP TOOLS ARE NOT APPLICABLE FOR MYLENE OR TEFLON INSULATION

0, N.Y. CITY AND STATE RESIOENTS ADD TAX

OK MACHINE & TOOL CORPORATION

3455 Conner St., Bronx. N Y 10475@(212) 994-6600 @ Telex 12509

CIRCLE 22 ON READER SERVICE COUPON
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Electronics in the News!

Putting Air in the Ground

By putting air where plastic used to
go in wire insulation, Western Electric
is saving over 50-million pounds of pre-
cious plastic and other petroleum de-
rived products a year. A new high-speed
process for manufacturing foam insu-
lated wire that promises to lead to a
whole new generation of telephone
cables.

Jointly developed by Western Electric
and Bell Laboratories, DEPIC (for
Dual Expanded Plastic Insulated Con-
ductor), the new cable technique is
already saving telephone companies mil-
lions of dollars a year in buried cable
costs.

Single conductors of DEPIC cable
have a dual plastic coating consisting
of a foamed core within a. relatively
thin (2.0 mil) solid skin. About 40 to
50 percent of the core consists of air
cells. Unpigmented, the foam is ex-
truded from pellets of high-density poly-
ethylene which contain chemical blow-
ing agents. The thin outer skin—also
made of high density polyethylene—
contains pigments for all the standard
colors telephone company installers
need to identify wire pairs within cables.
This skin is necessary because foam in-
sulation alone would be too susceptible
to mechanical damage, would have too
low a breakdown voltage and because
it would interact too easily with the
filling compounds used to make water-
proof cable.

Western Electric’s Georgianne Gerald
doesn’t really need the scales to tell her
that the section of DEPIC telephone cable
closest to her is much lighter than the
section of conventional cable to the left.

26

Data Encryption Chip

A small but vital microelectronic chip
only 1-cm. square has been tested and
validated at the Commerce Depart-
ment’s National Bureau of Standards
(NBS)—marking the first NBS valida-
tion of a commercial implementation of
the Federal Data Encryption Standard.
With approximately 10,000 electronic
components in its silicon chip, the de-
vice is capable of enciphering or de-
ciphering 64 bits of computer data in
40 microseconds. The metal-oxide semi-
conductor device was developed by
Rockwell International’s Collins Group.
Other companies, among them IBM and

soe . ey,

ey
. ”uunuu«oc
? tees oo ©600ceco
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Security against theft or misuse of
computer data is the object of new
encryption systems that will use a chip
such as that held in Dr. Dennis Branstad’s
hand. The chip, made up of 10,000
electronic components, can scramble or
unscramble 64 bits of computer data in 40
microseconds.

Motorola, Inc., have announced their
intention to build data encryption hard-
ware for NBS validation under the
Federal standard, designed for use by
Federal departments and agencies in
protecting valuable or sensitive com-
puter data during transmission.

Additional standards are being de-
veloped for applying data encryption to
communications and data storage sys-
tems. Besides these anticipated uses, ac-
cording to Dr. Dennis K. Branstad,
NBS project leader for the data encryp-
tion standard, are applications in per-
sonal identification systems and in visa
validation procedures. “The devices will
be commercially available for use out-
side the government in operations re-
quiring computer security, as in elec-
tronic fund transfers, credit card verifi-
cation, and proprietary data transfer,”
Branstad notes.

Computing Star Formation

The constellation Orion contains not
only stars but also an enormous inter-
stellar cloud of carbon monoxide. Com-
puter-aided studies, performed at the
University of South Florida, of both
the stars and their surrounding cloud

Computer-aided studies of a nebula within
the constellation Orion have produced
evidence supporting a theory that stars are
being formed at many different points
throughout the cloud as the cloud
collapses. The top figure is a diagram of
the entire constellation, with the
approximate location of the nebula and
gas cloud outlined. Below is an enlarge-
ment of this area, in which the large circle
indicates the approximate extent of the
invisible gas cloud beyond the nebula. The
small circles indicate where some of the
stars found to have been formed from the
cloud are located. The small squares
indicate some of the reference stars used
to determine the motions of the stars,

have produced cvidence supporting a
controversial theory that stars are being
formed at many different points
throughout the cloud as it collapses.

Conventional theory holds that stars
can be born only in the dense center of
the cloud, where matter is packed more
tightly. The new evidence, at least in
the case of Orion, indicates that the gas
cloud is collapsing toward a common
center, and that stars have formed in
the dilute outer portions of the clouds
as well as in the dense center.

The star motions were measured us-
ing a sophisticated plate overlap tech-
nique only recently made possible by
the availability of powerful computers.
Using an IBM computer, a System/360
Model 65 at the University of South
Florida, the scientists analyzed 140 can-
didate stars in two groups of photo-
graphic plates taken 40 or more years
apart. ]
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Got a question or a problem with a project—ask
Hank! Please remember that Hank’'s 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

“NORTH

design service. Write to:

Ask Hank,
He Knows!

What's Inside
What size resistor is in a standard spark
plug?
—E. D., Boulder, NV

A resistor of about 5000 ohms is deeply
inserted into the center electrode of a spark
plug to minimize radio noise interference.

Wants a Lot for Nothing
My question is why can’t diode radios
that don’t take anv source of voltage be
used with speakers?
—C. M., Orangeburg, SC

You could drive a 5-inch PM speaker, if
your receiver and antenna were near a
radio station tower, but at a distance, the
power received is measured in microwatts.
There’s enough to give low volume from
a headset, but that’s it.

He Hears Voices
Got a question for you, Hank. Is there
a receiver miniaturized enough to be put
in right next to your middle ear by put-
ting up through the eustachian tube?
Reason is I started hearing voices and
started thinking I was going nuts. Then a
guv with a CB lincar near blew my head
off. Instant relief. But I would like to know
where the jackass that did it bought 'em.
So, if you could find out for me, I would
appreciate it.
—N. N., Durango, CO

Sounds like you have galena crystals in
your head! Did you have any dental work
done lately?

Your case is not unusual. It has hap-
pened before. However, some doctors may
not believe you, so take a portable CB
with you and have the doctor’s nurse call
off names of flowers into the CB where
you can’t hear it. Once he believes you,
then they can look for the remedy.

As for a receiver stuck in your head—
no such thing.

One Size Fits All
Is it wrong to use overrated components
in a project? For example, I used an 1-4
rectifier in a circuit where 50 mA current
is required. I used a few one-watt resistors
(only because I had them) in place of Va-
watt resistors, etc.
—L. M., Ithaca, NY
No, it’s not wrong most of the time!
However, voull find the proiect being a
bit bulkier than it should be. This may be
a problem in RF projects. As a rule, I buy
only l-ampere rectifying diodes because
they do about 99 percent of the jobs re-
quired of a diode. You can save lots of
money by making bulk purchases and
using what you have and not buying odd-
valued parts.

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, NY 10003

I Like to Solder
Hank, I heard that those new crimp-on
antenna connectors aren’t much good. Do
you agree?
-J. 0., Reno, NV

I don’t know who you are listening to,
but tune him out. The new crimp-on jobs
are quite good. T found that some cable
assemblies have their center tips soldered
and some do not. So, I solder every un-
soldered tip 1 come across. Actually, I
never had any problems, but I'm fussy
that way.

Antique Restorer
Hank, I am active in restoring antique
radios not only for muyself, but for my
friends, also. I need a source of schematic
diagrams and technical data that 1 can
call on. 1 don’t mind paying a small fee.

Can you help me?
—D. F., Tulsa, OK

Schematic diagrams and service infor-
mation on specific radio and TV sets are
available at a nominal charge from Su-
preme Publications. Supreme is able to
supply such information from its own
service manuals, from its extensive files of
factory data going back to the 1920’s, and
from manuals of other publishers. The
charge is $1.50 and up, and the usual
charge is $2.50. James Lynch told me over
the phone, “Each request for material is
a challenge to us, and while most items
can be easily and quickly filled, at times
our Mr. Beitman (who has been connected
with diagrams and servicing for 40 years)
spends an hour to find a hard one. ‘It’s
fun,’ so he says.” It is good to know that
there is a large organization ready to sup-
ply service material on a radio or a TV
set you may find hard to repair and for
which you do not have a diagram and
other helpful service data. Write Supreme
Publications, 1760 Balsam Road, High-
land Park, IL 60035.

Lend a Hand

The list is short this issue—not too many
pals to help out. If you can help, please be
sure to write.
A Sprague Tel-Ohmike Resistor & Con-
densor Analyzer, Model TO-3 manual
specs and/or any printed information:
send to Jim Dodson, 1305 So. 107th Ave.,
Apt. D, Tulsa, OK 74128.
A General Electric, Model L-640 Radio
schematic diagram and manual: Howard
E. Colbert of 810 So. 21 St., St. Joseph,
MO 64601 would like to restore the unit
he has and needs help.
A General Electric Tube Checker Model
TC-3: operating instructions needed by
Jim Rodwell, 1942 Mitten Ct., East Troy,
WI 53120. a2
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comprehensive directory of

AMERICA’S
SHORTWAVE
MAIL ORDER
PLACE”

One-Stop
Armchair Shopping
For All SWL Needs

*Receivers — Drake, Yaesu — special
mods for better performance * Frequency
Readouts xReceiving Antennas * Antenna
Tuners *Frequency Calibrators * Log Books
*FM or TV Guides *QSL Albums *AM Pattern
Maps = |TU Publications ~ *QSL Address Books
*Confidential Frequency List  *Clocks  +All SWL Books

The New 1978
32nd Edition -
WORLD RADIO TV |
HANDBOOK '
Is Ready!

Listen to the worid with this

stations at your side. Best
there is! Only $11.95ppd.

FREE SWL MINI-CATALOG
GILFER SHORTWAVE

Dept. EE 5  Box 239, Park Ridge NJ 07656
CIRCLE 23 ON READER SERVICE COUPON

John Simonton’s time -proven
design provides two envelope
generators VCA, VCO & VCF in
a low cost, easy to use package.
Use alone with it!' s built-in ribbon
controller or modify to use with guitar,
electronic piano, polytonic keyboards, etc.

The perfect introduction to electronic
music and best of all, the Gnome is only
$48. 95 in easy to assemble kit form. Is
it any wonder why we' ve sold thousands?

..... R I AR ]

( ) Send the GNOME MICRO-SYNTHESIZER Kit
($48.95 plus $29 postage) )

{ ) Send FREE CATALOG =R
name: :
address:
city: state: 2ip:
BAC/VISA___ MC___ cardno._
cut out & mail to: {405) 843-9626
m OEPT.4- EE

1020 W. WILSHIRE, OKLAHOMA CITY, 0K 73116

CIRCLE 34 ON READER SERVICE COUPON
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Whatever you're looking for
vou'll find it with a pr ice/ per formance

Put Computer versatility and convenience in your
home with the H8 Personal Computer System

Get into personal computing the right way with a
powerful computer system from Heath. Start with
the H8. It features 8-bit operation, fully expandable
memory, a versatile 8080A CPU, and is the only ma-
chine in its price class that, due to its “intelligent”
front panel and built in monitor program, can func-
tion without peripherals.

Next, add our 12" CRT video terminal. The H9 op-
erates in three different modes, has a 67-key ASCII
keyboard, and features a built in interfacing board
to make hook-up a breeze.

Add “mass storage” with the ECP-3801 cassette
recorder/player and cassette 1/0O and you've got a
system that’s ready to go wherever your pro-
gramming skills take you.

Our low-cost,
effective
Microprocessor
Course teaches
you all about
Computers

Using our chal-
lenging self-
instruction techniques and the optional ET-3400
Trainer, the EE-3401 Microprocessor Course takes
you step-by-step through hardware, 1/0 interfac-
ing, machine language programming, number sys-
tems, microprocessor operation, and much more.
You'll complete experiments, gain hands-on expe-
rience and work directly with the devices that are
“taking over” in today’s electronics.

Weigh yourself with electronic precision
with our Digital Electronic “Weighing Machine”

Uses solid-state electronics and a strain-gauge
transducer element like expensive laboratory
scales. The GD-1186 features

300-Ib. capacity, can be wired

to give weight in pounds m

has a bright, easy- i
to-read 4-digit

LED display. Q [
It’s battery

operated soit’s

safe to use even aftera

the GD-1186 comes with additional cable so you
can mount the read-out most anywhere you desire.

or kilograms, and
shower. And for extra convenience,

& This Low-cost
Multimeter
gives you
digital accuracy
- at analog prices

The IM-1210 is an economical performer that hob-
byists and service techs have been waiting for.
Capabilities include AC voltage measurement to
700 volts, DC to 1000 volts, current measurement,
and 5-ranges for resistance checks. Accuracy is
excellent and the bright digital display gives you
readings at a glance.

Stay “On
Top” of the Weather
with this Five-function Weather Station

The ID-1290 Weather Station monitors indoor and
outdoor temperatures, barometeric pressure, wind
speed and direction — all with electronic accuracy
and reliability. Ideal for home or office or anywhere
accurate, instant weather information is needed.
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in the way of electronics...
~ advantage in the new Heathkit Catalog!

Smartly-styled
Low-Cost
Digital
Alarm Clock
Unobtrusive
and elegant, the
GC-1107 is styled in handsome
wood grained vinyl, and features an easy-to-read
4-digit blue-green display, 12 or 24 hour format, and
automatic dimming to adjust for ambient light con-
ditions. Its “snooze” feature lets you take 9-minute
““catnaps” for as long as an hour. And for extra con-
venience — there’s even a handy power failure indi-
cator. A perfect kit for the beginner.

This SSB/CW
Receiver is the
one the Hams
are enthused
about!

An excellent, low-
cost choice for your first receiver is the HR-1680.
With it you'll find total solid-state construction, no-
instrument alignment, and a sensitivity figure of less
than 0.5 pV. It covers 80, 40, 20, 15 and the lower
1 MHz of 10 meters. And with a MOSFET “front
end” and preselector tuning — you’ll be digging out
the “rare’ ones in no time!

Send the coupon or visit the Heathkit Electronic

ARIZONA — Phoenix, 2727 W. Indian School Rd.
(602) 279-6247

CALIFORNIA — Anaheim. 330 E. Ball Rd

(714) 776-9420; El Cerrito, 6000 Potrero Ave
(415) 236-8870; Los Angeles, 2309 S. Flower 5t
(213) 749-0261; Pomona, 1555 Orange Grove Ave
N. (714) 623-: 3543 Red d City. 2001 Middse!

Units of Schlumberger Products Corporation. Retail
prices on some products may be slightly higher.

Rd. {415) 365-8155, Sacramento, 1860 Futton
Ave. (916) 486-1575; San Diego (La Mesa). 8363
Center Dr. (714} 461-0110; San Jose (Campbell),
2350 S. Bascom Ave. (408) 377-8920; Woodland
Hitls, 22504 Ventura Bivd. {213) 883-0531.
COLORADO — Denver, 5340 W. 38th Ave.
(303) 422-3408
CONNECTICUT — Harttord (Avan), 395 W. Main
St. (Rte. 44) (203) 678-0323
FLORIDA — Miami (Hiaieah), 4705 W. 16th Ave
{305) 823-2280: Tampa, 4019 West Hillsborough

% Ave. (813) 386-2541
GEORGIA ~ Atlanta, 5285 Roswell Rd.
(404) 252-4341.
ILLINOIS — Chicago, 3462-66 W. Devon Ave.
(312) 583-3920; Chicago {(Downe:s Grove), 224
Ogden Ave. (312) 852-1304

¥ INDIANA — Indianapolis, 2112 E. 62nd St
(317) 257-4321
KANSAS — Kansas City (Mission), 5960 Lamar
Ave. {913} 362-4486
KENTUCKY ~ L il 12400 S y Rd.

MICHIGAN — Detroit, 18645 W. Eight Mile Rd.

(313) 535-6480: E. Detrolt, 18149 E. Eight Mile Rd.

(313) 772-0416.

MINNESOTA — Minneapolis (Hopkins), 10t Shady

Oak Rd. (612) 938-6371,
MISSOURI —
Rd. (314) 291-1850

NEBRASKA — Omaha, 9207 Maple St,

(402) 391-2071.

NEW JERSEY — Fair Lawn, 35-07 Broadway
(Rte. 4} (201) 791-6935; Ocean, 1013 State Hwy.
35 (201) 775-1231

NEW YORK — Butfalo (Amherst), 3476 Sheridan’
Dr. (716) 835-3090: Jericho, Long Island, 15
Jericho Turnpike (516) 334-8181: Rochester, 937
Jefferson Rd. (716} 244-5470; White Plains (Narth
While Plains), 7 Reservolr Rd. (914) 761-7690.

OH!O ~ Cincinnati (Woodlawn), 10133 Spring-
tield Pike (513) 771-8850; Cleveland, 5444 Pearl
Rd. (216) 886-2590; Calumbus, 2500 Morse Rd.
(614) 475-7200; Toledo, 48 S, Byrne Rd.

(419) 537-1887.

PENNSYLVANIA — Philedelphie, 6318 Rooseveit
Bivd. (215) 288-0180; Frazes (Chester Co.), 630

Lancaster Pike (Rt. 30) (215) 647-5555; Pitisburgh,

3482 Wm. Penn Hwy. (412) 824-3564.
RHODE ISLAND — Providence {Warwick), 558

{502} 245-7811

LOUISIANA — New Orleans {Kenner), 1900
Veterans Memorial Hwy. (504} 722-6321.
MARYLAND — Ballimore, 1713 E. Joppa Rd.
(301) 661-4446; Rockville, 5542 Nicholison Lane
(301) 881-5420

MASSACHUSETTS — Boston (Peabody), 242
Andover St. (617) 531-9330; Boston (Wellesiey),
165 Worcester Ave. (Rt. 9 just west of Rt. 128)
{617) 237-1510

Ave. (401) 738-5150.

TEXAS — Dallas, 2715 Ross Ave. (214) 826-4053;
Houston, 3705 westheimer (713) 623-2090.
VIRGINIA — Alexandria, 6201 Richmond Hwy
{703) 765-5515; Norfaik (Virginia Beach), 1055
Independence Blvd. (804) 480-0997.
WASHINGTON — Seattle, 2221 Third Ave.

(208) 682-2172.

WISCONSIN — Miiwsukee, 5215 W. Fond du Lac
(414) 873-8250

CIRCLE 1 ON READER SERVICE COUPON
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St. Louls (Bridgeton), 3794 McKelvey

Our AR-1515 Stereo Receiver sets new standards
in performance, price and features

Undoubtedly the finest AM/FM stereo receiver
we've ever designed, the AR-1515 combines dis-
tinctive functional styling with excellent tuner per-
formance, and a clean, powerful, amplifier section
to give you a home entertainment center of unsur-
passed quality. Power output is 70 watts, minimum
RMS, per channel into 8 ohms with less than 0.08%
total harmonic distortion from 20-20,000 Hz. FM
sensitivity is an outstanding 1.8 xV for really clean
and clear reception. And the AR-1515 is the only
stereo receiver in its price range that provides

digital frequency readout!
RE E e~

HEATHKIT
CATALOG

Send coupon today for your
mail order catalog or re-
deem coupon at the Heath-
kit Electronic Center near-
est you for a retail catalog.

1
i
\

HEATH

Schlumberger

Heath Company, Dept. 139-410
Benton Harbor, Michigan 49022

Please send me your new Heathkit Catalog.
1. am not on your mailing list,

Name

Address

State

[ _F B B J | [

City —

I GX-346 Zip

o .-----

1



6800/2

5wl 680

The 6800/2 uses our new A2 processor board with socket
space for 8K bytes of ROM/PROM. This makes it possible
to use the 6800 in applications where ROM programs are
useful without purchasing an expensive PROM accessory
board. The A2 board has a DIP switch selector that allows
you to replace any 8K block of memory above the RAM
memory that extends to 32K with memory external to the
processor board itself. This lets you develop special pro-
grams that will later be put in PROM in a normal RAM
memory card where it can be modified and debugged. The
A2 board has a crystal controlled baud rate oscillator and a
separate clock driver oscillator whose frequency may be
changed with a programming resistor. The A2
processor board gives you the maximum possible flexibility
in setting up a computer system.

SWTBUG® Monitor—

The 6800/2 is supplied with our new SWTBUG® monitor.
This new monitor is software compatible with the earlier
Mikbug® monitor used in the 6800. All major subroutine
entry points are identical. SWTBUG® features a resident
MF-68 Minifloppy disk boot, single level break points,
vectored software interrupt, generation of punch end of
tape formatting and automatic interface configuring for
either the MP-C control interface or MP-S serial interface.

ACIA Type Interface—
The 6800/2 uses our MP-S serial interface. This RS-232 and

IS HERE

COMPUTER
SYSTEM

20 Ma. TTY compatible interface may be configured to op-
erate serially at the following baud rates: 110, 150, 300,
600, 1200, 2400, 4800 and 9600. Complete interrupt con-
trol is available through the user’s software.

4K Static MEMORY —

The 6800/2 comes wth 4K of static RAM memory on our
MP-8M board. The menjnory may be expanded to 8K by the
addition of eight more memory ¢hips. No additional parts
are needed. Full buffering of all data, address and control
lines is a standard feature. Memory expansion to 32K of
continuous RAM memory and up to a 48K mixture of
ROM/RAM is possible with this system.

ACCESSORY BOARDS—

Do you have a special job? Our accessory boards make it
possible to use the 6800/2 for almost any type of computer
application. We have our MP-T interrupt timer with soft-
ware interrupt selectable output. Qur MP-N calculator inter-
face that allows you to do arithmetic functions in hard-
ware. Our MP-R EPROM programmer that programs and
verifies EPROMs right in the machine—and more coming.

B6800/2 IKitmw & . . . Bl hh w . $439.00 ppd Cont. U.S.
6800/2 Assembled . . . . . . .. .. . $495.00 ppd Cont. U.S.

SWTBLH';® is a registered trademark of Southwest Tech. Prod. Corp.
Mikbug®is a registered trademark of Motorola, (nc.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY

: SAN ANTONIO, TEXAS 78216

32 CIRCLE 25 ON READER SERVICE COUPON

ELEMENTARY ELECTRONICS/May-June 1978



une

Pirepan.

OR MANY YEARS I've heard rumors
Fthal the banks of blinking lights seen

on the front panels of many com-
puters are just to impress the computer’s
owner. It must be admitted that the
sight of several square feet of flashing
lights acting under the control of un-
seen forces can exert a powerful pull on
almost anyone. Certainly a display of
this sort is much more fascinating than
a painted metal panel even though they
often convey the same amount of useful
information.

The Old way. While it's fine for a
businessman to have a large computer
merrily blinking away, the average elec-
tronics enthusiast must find other, less
expensive ways to have a decent set of
flashing lights. One simple approach
that has been used for many years is
based on small neon-filled tubes.

Experimenters take several of these
circuits, hook them up in parallel and
feed them off a ninety volt battery.
Variations in values of the resistors and
capacitors keep all the lights from com-
ing on and going off at the same time
and the total current drain is so low
that battery life is measured in months
of continuous use.

Over the years, I've built several ver-
sions of the neon tube ldiot Box. Re-
cently, I decided to see if 1 couldn’t
design and build a modern, solid-state
box of blinking lights. I had so much
fun in the process that the things I
learned from nccessity were a real
pleasure. The design I evolved is fairly
simple but offers’ scveral instructive
pointers, especially in the arca of com-
bining standard circuits in novel ways.
And to keep things as simple as possi-
ble, I only used parts available from
local electronics supply stores, which
means anyone should be able to obtain
them.

How it works. In order to get an over-

Friendly
Flasher

Solid state circuits make
your livingroom look like
a computer center.

by David E. Stanfield

This view of the back of the flasher front panel shows how the LEDs are connected
1o the five-volt DC power source. On a more complex panel design it would be a good
idea to use insulated wire. The design of your flasher is up to you.

P—
- &

S, 1G
An interior view of the completed flasher gives a good perspective of how the project
is laid-out and how the wiring is routed to keep the chassis neat and professional
looking. This project is a good one for those interested in learning more about digital
integrated circuits, how they are interconnected and designed.
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all idea of how the circuit works, we
can begin by studying the inputs and
outputs of a 7447 integrated circuit.
This particular circuit is designed to
decode Binary Coded Decimal inputs
in order to turn on the correct outputs
which are used to drive a seven segment
readout. For now, it is enough to know
that by applying one of the sixtcen pos-
sible combinations of inputs to the chip,
we get a unique combination of output
lines turned on. We can replace the
seven segment readout with seven indi-
vidual light emitting diodes (LEDs). If
we can devise a scheme to turn the in-
puts of a 7447 on and off at different
times, we have a solid basis for a mod-
ern box of flashing lights.

This turns out to be relatively easy
to accomplish. We can use a standard
multivibrator circuit built around the
555 timer chip to provide repeating
cycles of on and off signals. If we build
four of these multivibrators and cause
each one to have a different period of
oscillation,.we can then connect the out-
put of cach multivibrator to one of the
input pins of the 7447 decoder/driver.

The output of each 555 multivibrator
is connected to only one input of the
7447. Each time any of them changes
from low to high or from high to low,
the overall combination of inputs to the
7447 is changed and this in turn causes
a new pattern of output lamps to turn
on.
So far we have used a total of five
integrated circuits to control seven
lamps. This poor ratio of chips to lights
can be greatly improved if we care to
add more lights. It only takes one addi-
tional 7447 to handle each further
group of seven lamps. We can share the
outputs of the existing 555 multivibra-
tors among the inputs of these addi-
tional 7447 decoder/drivers. By thor-
oughly scrambling the order in which
we connect -the multivibrators to the
inputs of the new 7447s, we can keep
the output pattern from each 7447
from being the same.

The next step in this progression is
to simultaneously apply the output of
one multivibrator to three different in-
put lines of three separate 7447s. In
this case, we are applying the same out-
put to the A input of the first chip, the
C input of the second and the D input
of the third. Because of the way 7447s
decode the various input lines, the same
signal being applied to different inputs
on each 7447 has a completely different
effect on the output pattern from each
of these chips. By similarly scrambling
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By varying the resistance between pin 7 and pins 2 and 6 of the 555 timers the timing of
each IC is slightly different. Initially all four will give a pulse at the same time but after
that they will change state, with respect to each other, at random intervals. Each change-
of-state at the inputs of the 7447 causes a new binary number to be sent into the decoder
and therefore a different combination of outputs to the LEDs.
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This is the parts
location diagram for
the friendly flasher.
Note the author’s lib-
eral use of despiking
capacitors (C6 through
C13). If a 21st LED is
desired, cut the foil
pattern to separate the
outside end of resistor
R26 from the body of
the circuit board. Then
run a wire from the
resistor connection to
the LED then back the et T
5VDC common. Be s e . — A
careful to use insu-

ol NN [TRTY TWETC TITITTTO T

cuit board and where IU m -'M‘ M

one jumper crosses qlv ——— A—| Y - ‘.. - e ——
Snoter, Frewhers m  NPRRAY 8l | SR el (UL e (FERERE @

which explains what
type of jumpers should
go where. Use I1C soc-
kets for all the IC
chips. This will sim- !

plify assembly, testing e e CO“F”C”,"SNLE“(;'SRE Tomet o ten?
and, if needed, repair. LEDS 1-7 LEDS 8-17 +5V0C LEDS 15-20

Here is a full-sized
template of the cir-
cuit board pattern.
A photo etching pro-
cedure would be ideal
for such a complex cir-
cuit, or else one of the
new kits that enable
you to lift a pattern
straight off a magazine
page. What ever tech-
nique you use, be very
careful that you don’t
get any bridges be-
tween sections of the
board. Don’t be put-
off by the apparent
complexity of this pro-
ject—once you figure
it out it is really quite
simple and straightfor-
ward, especially after
you have a completed
printed circuit board.
Making the printed cir-
cuit board is, after all,

dEAAEEN BAEEEAA  BBEBABE  ©i.n o pee
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the outputs of the remaining multivi-
brators among the other inputs of the
7447s, we can obtain a well mixed final
set of patierns.

The six-percent solution. As I men-
tioned earlier, the 7447 integrated cir-
cuit is normally used to decode Binary
Coded Decimal inputs and then turn on
the correct segments of a seven segment
display. The individual segments of

such a display combine to create six-
teen possible output combinations. One

of the combinations of inputs reslilts in
all seven outputs being turned off.

Any time all four of the 555 multi-
vibrators happen to have their outputs
high, all inputs of the 7447s will be
high and this will cause all output lamps
to be turned off. This occurs each time
power is first applied to the circuit (the
capacitors are charging) and roughly
six percent of the time during normal
operation.

I was so horrified when I first saw all
the lamps turn off in my breadboard
version of this circuit that I added an
extra integrated circuit to correct this
situation. In essence, I allowed the out-

put of each 555 multivibrator to go di-
rectly to an input on two of the 7447s.
Before I allowed this output to reach
an input of the third 7447, I inverted it.
This meant that anytime all the outputs
of the 555s went high, some of the in-
puts of the 7447s would have lows (in-
verted highs). This would prevent all
four inputs of any given 7447 from
simultaneously going high.

While I could have used a 7404 Hex
Inverter (six inverters on one chip), I
chose the common 7400. By tying one
of the two inputs of each gate to +5
volts, each gate acts as an inverter. The
reason I selected this method of invert-
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ing the multivibrator outputs lics in the
fact that there are exactly four gates
available on a 7400 chip. This allowed
me to use onc gate for cach multivi-
brator output and not have any left
over.

Power supply. The power supply
shown is quite straightforward. An ordi-
nary filament transformer changes the
line voltage to 12.6VAC which is then
rectified and filtered to 12.6VDC. 1
then used an inexpensive 5-volt regula-
tor to produce a stable smooth 5VDC
output. Avoid 6.3 VAC filament trans-
formers since the regulator becomes
unstable with an input of less than
seven volts.

One of the nice features of the 5 volt
regulator is the fact that it will auto-
matically shut itself off if its tempera-
ture approaches dangerous levels. The
higher the voltage we apply to the regu-
later, the more power it must dissipate
in order to maintain a constant output.
This wasted power can heat up the reg-
ulator and cause it to shut off.

One final comment and we will have
covered the entire circuit. Based on
personal experience, 1 added a small
despiking capacitor between the 43 volt
inputs and ground on cach integrated
circuit. While those who like to design
for a minimum number of components
will feel that this is a wasteful practice,
I believe the cost of these capacitors is
so low in relation to the amount of
trouble they can prevent that 1 always
include a generous number of them in
any digital project I'm building.

FRIENDLY FLASHER JUMPERS
Jumper number Type of wire Location
& 1 Bare Top

2 Bare Top
3 Bare Top
4 Bare Top
5 Bare Top
6 Bare Top
7 Insulated Bottom
8 Bare Top
9 Bare Top
10 Bare Top
11 Bare Top
12 Bare Top
13 . Insulated Bottom
14 Insulated Top
15 . Insulated Top
16 Insulated Top
17 Bare Top
18 Bare Top
19 Insulated Top
20 i Bare Top
21 Bare Top
22 : Bare Top
23 - Insulated Top

Construction. Due to the relatively
slow speed at which this circuit oper-
ates, almost any of the usual construc-
tion techniques can be used. The best
place to begin construction is with the
circuit board. The pattern shown can
be used or you can devise your own.
Either way, you should start by etching
and drilling your board. Then, if you
are using my pattern, solder the various
jumpers in place. The component lay-
out shows their placement. Once all
jumpers are in place, carefully inspect
the board for solder bridges. Install the
bridge rectifier and 100 mfd filter ca-
pacitor in place. Take care to observe
the polarity markings on the capacitor
and to orient the rectifier correctly. The
package the rectifier comes in shows
how to identify the Icads.

Next, install the 5 volt regulator .and
its heatsink. The two pieces of the heat-
sink are placed next to the board and
the regulator on top of them. A small
screw is then run through the regulator,
heatsink and circuit board. When ev-
erything is properly aligned (regulator
leads in their holes, heatsink not short-
ing out any leads), fasten everything in
place with an appropriate nut. The heat-
sink can be fashioned from almost any
kind of scrap mectal.

Now is a good time to install all the
resistors and capacitors. This will take
care of most of the parts to be installed
and at this stage, problems are easy to
diagnose. The component layout shows
where these parts go. I suggest that you
insert and solder one part at a time
rather than trying to do them in batch-
es. Be especially careful with the cur-
rent-limiting resistors along the bottom
edge of the board. Watch for solder
bridges and solder flowing into the oth-
er hole on the pads.

Testing the ICs. Now, taking care to
align the pins correctly, insert IC-1 into
its holes and solder in place. You may
plug the line cord in and use your volt-
meter to take a reading on pin 3, the
output pin. The voltage here should
swing bctween roughly zero and five
volts, remaining at each point about
one-half sccond. If this is the case, the
entire circuit of the first multivibrator
is working. If it isn’t, make sure the IC
is really a 555, check for solder bridges,
measure the +5 voltage on pins 8 and
4 and recheck the orientation of the
pins to make sure the IC isn’t installed
backwards. As a last resort, remove the
chip and substitute another.

Once the first multivibrator is func-
tioning correctly, remove the line plug
from the wall and solder in the remain-
ing 555s (IC-2, IC-3 and 1C-4) one-at-
a-time. After cach is soldered in, apply
power and verify its operation the same
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way you did for the first 555. When all
the 555s are in place and working, you
will have a functioning power supply
and four good multivibrators.

You should now solder IC-5 in place.
In order to test its operation, an LED
can be used to probe each of the out-
puts. To do this, take an LED and
gently spread its leads apart. Then use
an ohmmeter to take forward and re-
verse readings across these leads in
order to make sure that you have a
good LED. (One reading should be
much higher than the other.)

Next, cut about a foot of stranded
hookup wire and solder one end to the
pad used' as a common return for the
LEDs. This pad is located along the
bottom edge about midway between the
first and second groups of current limit-
ing resistors. Then attach either lead of
the LED to the other end of this wire.
Al this point, apply power to the board
and bricfly touch the free end of the
ILED to ground.

Should the LED light up when you
touch it to ground, kill power to the
board and lightly solder the lead at-
tached to the hookup wire. If it failed
to light up, reverse the leads of the
LED at the stranded wire and again
touch the free lead of the LED to
ground. This time it should light and
after killing power, you should solder
the lead attached to the hookup wire.

What you have done is fashion a sim-
ple test probe that will light up when-
ever the free lead of the LED is applied
to a point at ground potential. (The
power supply must be on.) Since this
simple probe has no means of limiting
the current flowing through the LED,
you can destroy the LED if you touch
ground more than a brief instant. How-
ever, you can safely probe the output
sides of the current limiting resistors
already on the board and that is how
you will test the outputs of the 7447
lamp drivers.

To proceed, apply power to the board
and touch the free end of the LED to
each output lead of the current limiting
resistors located just below the first
7447 (1C-5). The output lead of these
resistors is the one nearest to the bot-
tom edge of the board. As you probe
each lead, the LED should flash on and
off in an irregular fashion. If everything
appears fine at all these outputs, remove
power from the circuit and solder in
the second 747 (IC-6). If something
isn't working right, follow the general
hints 1 suggested for correcting prob-
lems with the multivibrators.

Use the above check-out procedures
for the second 7447 (IC-6) and then
the third (IC-8). After you have in-

(Continued on page 87)
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Train with

NTS for the

MicroComputers, digital .

The world of electronics is daily becoming more
challenging. Technology is growing more specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid
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the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital

electronics has become a part of our world, and the o
even bigger role it is sure to play in the future.
Whether you are looking for training in Consumer, -

Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,
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electronics of the future.

, systems and more...from
in home study.
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[J On the Eastern coast of Canada, be- DX’ng ' e
tween the cities of Sackville, New h c

Brunswick, and Ambherst, Nova Scotia,

there stands a square-shaped, two story,

white stucco building. Surrounding the

building and varying in height from )

130 to 380 feet is a series of white and by Brian Rogers
orange antenna masts. Strung between
the masts is a network of radio trans-
mission lines which, if taken down and
measured out, would total several miles
in length. The building, as veteran
SWLs might know, houses the trans-
mitters of the shortwave broadcasting
station known as Radio Canada In-
ternational.

The eight transmitters, five of which
put out a whomping 250kW, make RCI
“armchair copy” every evening through-
out most of North America, even when
the listening is done on simple transis-
tor portable receivers using built-in
whip antennas.

Other areas served by these “big rigs”
are Eastern and Western Europe, the
Caribbean, Latin America, Africa, the
Soviet Union and the South Pacific.

On the air since 1971, the powerful
broadcast station’s inaugural was mark-
ed with the isuance of a commemora-

T

tive stamp by the Canadian Post Office. Bt it =y o
ite of Ls f ackville, New Brunswick is o 4
Tl ok the site of the Radio Canada ‘i‘

its easily-copied signal and varied pro-
gramming, Radio Canada began short-
wave broadcasting in February, 1945,

transmitting facilities. Here
we see the antennas that
beam Radio Canada’s

when transmissions in English and message to the European
French were directed to Canadian continent. The transmitter
troops 1n Europe. Soon Dutch, Slovak, plant consists of two 50KW
Spanish and Portugese language pro- transmitters, three 250 KW
grams were offered and Latin America transmitters all aimed
and_the Caribbean were. added as “tar- antenna-wise at locations
get’; o outside Canada; and two

Presently, RCI offers programs in I, UKy Sl puiivats.

eleven languages, including Russian,

Ukranian and Hungarian. Canada
The transmitters, Collins 821A-2’s, @ Radio Canada Interna-
are controlled by a computer. The \)Q“t:‘;\:\’:\o“";\ tional celebrated its silver
operator, using teletypewriters, can pro- e o 3 anniversary in 1970.
° § Radio Canada has been

gram up to one hundred transmitting
conditions as long as twenty-four hours
before they will be needed. Functions
programmed in this way are such
things as filaments on, plate-current on,
RF key, AF key, and so on. The oper-
ating frequencies can be tuned to any
setting between 3.95 and 26.5 MHz in
twelve seconds or less.

estimated by Gallup to
reach over a million
listeners within the
borders of the United
States—not a bad-sized
audience for a CBC
owned broadcaster!

These transmitters can even tell the Radio Canada has haa =
repairman where it hurts when they are many attractive QSL cards
sick! A printout locates the area in during its years of opera-
which a breakdown has occurred. tions. This one, a "

resource map of Canada,
points up the vast size of
that country. Signals
from the main studios

Studios for Radio Canada Interna-
tional are located in the 23 story Maison
de Radio Canada building, located on a

25-acre site on Montreal’s Dorchester travel a microwave relay
Bouleva.rd. Over .3,000 peop!e are em- system 600 miles to the
ployed in the Maison de Radio Canada. transmitters.

Not all are employed by RCI however,
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If you ever wondered what
a 250KW transmitter looks
like, here you can look at
two of them, one of them
with its side panel removed.
These transmitters, state-of-
the-art, can be computer
controlled and set for up to
a hundred different opera-
tions an hour in advance.
They can operate in any of
the major SW bands, and
change frequency in less.

when the first Canadian,
domestic satellite was
launched in 1972, Radio
Canada commemorated
the event with a special
QSL. Radio Canada tries
to keep its international
audience well informed
of Canadian achieve-
ments in the Sciences

and Technology. |

. Montreal—Olympic City,
1976! This was Radio
Canada’s olympic QSL. A
listener returns a
previously filled out QSL
card to Radio Canada. If
the information as to
frequency, time heard
and content is correct,
Radio Canada returns the
QSL as “verified.”

than a minute!

ANIK ), the first domestic
satefifte in Canada will, after its

{aunch nto ernnnmll in 1972,
provide telecommunication links
betwesn all parts of This vast
country.

ANIK |, lg premiar sateline
domesuquo au Canada qui,
forsque placé en orbite stationnaire
an 1972,-servin de fiens de
télécommunications entre toutes
148 parlies de ce! immense pays.

* Radio Canada international

T

ngr

ARadio Canada

International

% de Games of the Montréal
XXI- Olyrmude Xx1 Olvmpoad 1976
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since the facility is shared with domes-
tic radio and television services.

News and ‘“magazine” type feature
programs are enjoyed regularly by
Radio Canada’s listening audience, esti-
mated by the Gallup Institute to total
nearly one million weekly in just the
United States alone.

News programs are put together by
a staff of twenty-five people. They have
at their disposal the services of such
agencies as Canadian Press, Reuters,
the Associated Press and Agence
France-Presse.

Programs leaving studios in the Mai-
son de Radio Canada building take a
unique route on their journey to the
transmitter towers. Between Montreal
and Sackville, a distance of 676 miles,
is a series of microwave towers. Spaced
about 30 miles apart, there are 27 of
these structures. The last one, located
about two miles from Sackville’s con-
trol console, is connected to the trans-
mitters by landline. From the console
the signals go into the antennas and
from there, hopefully, off the iono-
sphere, back to earth and into your
receiver.

North American listeners can hear
Radio Canada in the evening beginning
at 2300 GMT (6:00 P.M. EST,) when
the “World at Six” news program is
broadcast. This offering, aired on 5,960
kHz, is followed thirty minutes later by
a telephone interview program known
as “As it Happens.” In addition to these,
programs half an hour in length are
aired at 0100, 0200, 0300 and 0400
GMT, which is 8:00, 9:00, 10:00 and
11:00 P.M. EST.

The first two of these transmissions
are on 9,535 and 9,605 kHz, respec-
tively; while the final two can be tuned
on 9,655 kHz. Listeners can identify
Radio Canada by hearing its tuning
signal, the first two bars of “Oh, Can-
ada,” played repeatedly a few minutes
prior to the start of each transmission.

High postage and secretarial costs
caused Radio Canada to cancel its tra-
ditional QSL verification policy in 1975,
They now use a “do-it-yourself” QSL
card which is mailed to listeners an-
nually with the Spring program sched-
ule. The SWL can either keep the card
as a souvenir or fill out the back with
the usual time, date and frequency in-
formation, and return it to Montreal.
If the information provided by the lis-
tener is found to be correct, the card
will be stamped “Verified,” and return-
ed to him; not just a souvenir then, but
a true verification.

Radio Canada’s current program
schedule can be obtained by writing
to the station at P.O. Box 6000, Mon-
treal, Quebec, H3C 3AS8, Canada. m
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Lure hard-to-get DX into
your SWL lair with this
hot little receiver

by Charles Green

pide

eb Receiver

grandpa was building his first one

tube radio, the spiderweb coil was
the “cat’s pajamas.” This type of tuning
coil was very popular with the home-
constructors, and with good reason; the
spiderweb coil 1s a high Q type, wound
with interleaved turns for minimum res-
idual capacity. Many of the old timers
made long distance reception common-
place with this type of tuning coil in
their radios.

The spiderweb coil is a type of coil
in which the wire is wound on a flat
form so that the radius of successive
turns increases from the center out-
ward. You can experiment with this
type of coil by building our receiver
model which combines the old spider-
web coil with present day solid state
circuitry. The receiver covers from 550
kHz to 14 MHz, with three plug-in
spiderweb coils in a FET regenerative-
detector circuit. A stage of audio is in-
cluded with a pnp transistor directly
coupled for good headphone voiume.

The Spiderweb Coil Receiver Circuit.
Signals from the antenna are coupled
through J1 and CI to L1 and the tun-
ing capacitor C3. The bandspread ca-
pacitor C2 is used to fine-tune crowded
SW bands and the resultant signals are
fed via C4 to the gate-leak R2 and the
gate of FET Ql. The RF signals are
detected and amplified by Q1 and a
portion of the RF is fed back into L1
from the source circuit of QI1. This
feedback RF is detected and further

I N THE OLD DAYS OF RADIO, back when
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amplified by Q1. The regen control R1
varies the amount of RF feed-back to
L1.

The detected audio signals in the
drain circuit of Q1 are coupled through
T1 to the AF Gain control R5 and to
the audio amplifier circuit of QI. The
amplified signals are direct-coupled via
the collector circuit of the pnp tran-
sistor QI through J4 to external high

impedance phones. DC power for the
circuits is supplied by an external 6
volt battery. Bias current for the QI
base circuit is supplied by the R6-R7
divider circuit, and R8-C7 acts as the
interstage decoupling network to mini-
mize audio feedback between the stages
via the DC power bus.

Three plug in coils are used for L1,
each one covering a different hand of
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Solder the phono plugs to each spiderweb
by using small brass eyelets as rivets.
A handle will simplify plugging-in.

frequencies. L1 A tunes from 7 MHz
to 14 MHz, L1 B tunes from 1.7 MHz
to 5 MHz, and L1 C tunes from .55
MHz to 1.6 MHz.

Spiderweb Coil Construction. Look
at the drawing of the spiderweb coil
form. There are seventeen “vanes,” 78-
inch long and approximately Ya-inch
wide, positioned around the perimeter
of a 1%-inch disc. A good quality
plastic should be used for the coil form;
the. coil forms shown in the receiver
model photo are made from the type
of plastic sheet used for printed circuit
boards (approx. 1/16-inch thick).

The easiest way to start construction
of the coil forms, is to trace the outline
of the spiderweb coil form drawing
and temporarily cement the tracing onto
a sheet of plastic. Then cut out the
coil form with a hack saw. If desired,
threc sheets of plastic can be temporar-
ily cemented together with rubber ce-
ment and the coil forms for all three
bands can be cut out at the same time.
After cutting out the forms, carefully
pry apart the spiderweb coils.

Brass eyclets (available at notions
counters in department stores) are sol-
dered to lugs and P2-P3 as shown in
the drawing. Carefully drill holes to fit
the cyeclets, positioned Y2-inch apart,
for each of the three spiderweb coil
forms, and mount the phono plugs
(P2-P3).

Refer to the Spiderweb Coil Winding
Table and wind the coils with the turns
indicated for each band. Start winding
on the inside of each coil form and
wind to the outside of the form. Allow
enough wire at each end of the coil to
solder to P3A-B as shown in the sche-
matic. After winding the coil make the

RO .
e o 8 0 e
e o o % O

a.

Ji ol
This layout shows how best to locate the spiderweb coil to leave room for the perf-
board. Note capacitor C8 which is used to help achieve the desired bandspread.
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HOBBY MART—page 88. PARTS LIST FOR SPIDERWEB RECEIVER
C1—-4 to 40 pF midget mica trimmer (ARCO 02—Transistor (PNP), Motorola HEP-57 or
422 or equiv.) HEP-S0019 (or equiv.)
C2—Bandspread capacitor (modified C3, see R1-10,000-0hms linear taper potentiometér
text) R2-3,300,000-ohm resistor, Va-watt
C£3—365 pF subminiature variable capacitor R3—220-ohm resistor, Va-watt
(Radio Shack 272-1341) R4-3,300-0hm resistor, Va-watt
C4—-100 pF capacitor R5—5,000-0hm audio tape potentiometer
C5-300 pF capacitor R6-68,000-ohm resistor, Ya-watt
C6, C7-5ufF/15 VDC Miniature electrolytic R7-10,000-0hm resistor, Ya-watt
capacitor R8—150-ohm resistor, Va-watt
€816 pF capacitor (see text) T1—Audio transformer; PRI: 10,000-ohms,
11, 12, )3—Phone jacks SEC: 2,000-0hm (Calectro D1-722 or equiv.)
J4—Phone jack Misc: 5 by 7 by 2-in. aluminum chassis, 5 by
L1—See Coil Table and text 7-in. copper clad board (for front panel
P1, P2, P3—Phono plugs (see text) sheet plastic for L1 form (see text), knob
Q1—FET (NPN), Motorola HEP-FOO015, or 3 by 4%-in. perf board, two lug solde
equiv.) strip (to mount C1) 6 brass eyelets.

ELEMENTARY ELECTRONICS/May-June 1978 45




@/ @ SPIDERWEB RECEIVER

taps as indicated in the table; carefully
scrape the enamel off the wire for a
good soldered connection to the tap
leads to P2A-B.

Receiver Construction. Most of the
receiver components are mounted on a
3- by 4%2-inch perf board section in-
stalled on a cut-out portion of a 5-by 7-
by 2-inch aluminum chassis. As shown
in the photos, the perf board is install-
ed on one half of the top of the chassis
to lecave enough room for the plug-in
spiderweb coils. The tuning capacitor
C3 and the bandspread capacitor C2
are mounted on a 5- by 7-inch section
of copper-clad printed circuit board
used as the front panel. A similar sec-
tion of sheet aluminum would also be
suitable for the front panel. The panel
is held by the mounting nuts of the
regen control R1, audio gain (volume)
control RS, and the phone jack J4 that
are mounted in holes drilled through
the front of the chassis and the lower
half of the panel.

Begin construction of the receiver by
cutting the perf board section to size
and then temporarily positioning it upon
the top of the chassis. Lightly draw the
outline of the board on the top of the
chassis, then remove the board and lay-
out the chassis cut-out within the board
outline. The cut-out section on the
model shown is approximately 2V2 by
4-inches. Drill holes near the inside cor-
ners of the cut-out section and use the
holes to start a hack saw or jewelers
saw. After the chassis section is cut-out,
drill six mounting holes for the perf
board edges. Install the perf board on
the chassis with small machine screws
and nuts,

Locate and install the board com-
ponents with perf board clips. Do not
install QI at this time to minimize any
possible damage to the FET; solder Q1
into the circuit when all of the other
componcents have been connected. Tem-
porarily place an alligator clip across
the source and gate leads (shorting
them together) while soldering the FET
in place. Cut the leads of all of the
components to allow short, direct con-
nections and to prevent any of the leads
from accidently coming in contact.
Make sure that you remove the alliga-
tor clip from the FET after soldering.
For best results follow the component
layout of the model shown in the photo.
T1 is mounted by drilling holes in the
perf board to fit the mounting tabs and
then bending them over for a snug fit
under the board. Position the three
ground lugs on three of the board

46

WIRE
SIZE
BAND A #18
7 MHz to 14 MHz Enam.
BAND B #24
1.7 MHz to 5 MHz Enam.
BAND C #28
.55 MHz to 1.6 MHz. Enam. ’

SPIDERWEB COIL WINDING TABLE

TOTAL ANT TAP “S" TAP
TURNS (P24} {P2B)
Yo-Turn 1-turn
4 from from
end start
1%2-turns 2-turns
17 from from
end start
10-turns 1-turn
52 from from
end start

mounting screws, as shown in the photo.

Cut holes in the center of the re-
maining portion of the chassis top to
fit J2 and J3. Space the two jacks to
fit the plugs P2 and P3 mounted on the
plug-in spiderweb coils. A dual jack
was used on the model shown in the
photo. But, it may be easier 1o use sep-
arate jacks for easier spacing in the
front and rear of the chassis to fit the
components to be installed; R1, RS and
J4 on the front and J1, C1 and the
rubber grommet for the DC power
leads on the rear chassis. C1 is mount-
ed on a two lug terminal strip with a
small access hole drilled in the chassis
to allow adjustment.

Bandspread Capacitor Construction.
The bandspread capacitor C2 is a mod-
ified tuning capacitor that originally
had a 365-mmf capacity. The model in
the photo utilizes a Radio Shack minia-
ture type with plastic dielectric. In this
particular make of capacitor, the stator
blades are made from thin sheety metal
and are fastened with only one screw
and nut. Carefully remove the end nut
(after removing the plastic outer cover)
and pry out the stator blades one by
one with small pliers until only one
blade is left. Replace the nut and tight-
en it. Check with an ohmeter to see if
the blade is shorted to the rotor blade
assembly. If so, remove the nut and
readjust the stator blade. The rotor
blades should be able to rotate freely
as the shaft is turned.

Front Panel. Mount the panel on to
the front of the chassis by drilling the
appropriate holes and securing it with
the mounting nuts of the panel controls.
After the panel is mounted with the
copper clad surface facing outward, lo-
cate and drill the holes for C2 and C3.
Install the two variable capacitors and
then connect them to the circuit board
with short leads. C8 is mounted be-
tween the stator of C2 and the stator
of C3. The exact value of C8 is best
determined by experiment after the
receiver is operational for the desired
bandspread. A good starting value is 16

This bottom view of the receiver shows
the jacks for the spiderweb and how they
are hooked up to the antenna. Note how
the perfboard is secured to the chassis.

mmf (as on the model shown in the
photo).

Completing Construction. Complete
the construction of the receiver by wir-
ing the underchassis components. Make
sure that the leads to J2 and J3 are as
short and direct as possible; position
these leads up and away from the chas-
sis bottom. Connect the DC power
leads to the circuit and mark them with
the proper polarity. Or, a red lead can
be used for positive and a black lead
for negative polarity. Make a knot in
the power leads before putting them
through the rubber grommet on the rear
of the chassis.

Install knobs on the shafts of the
front panel controls. If necessary, cut
the shafts of the controls for a uniform
appearance. Cement a 1-in. length of
Number 18 wire on the rear of the C3
knob. Or, a shaped section of clear
plastic with a black line drawn down
the center can also be used for a point-
er.

Dial Calibration. The front panel dials
are marked with rub-on lettering posi-
tioned on three concentric India-ink
lines for the C3 dial, and one inked line
for C2. Begin dial calibration by plug-
ging in the “C” Band (Broadcast Band)
coil and connecting earphones and a six

(Continued on page 100)
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Claudias
Computers

Twelve-year-old shows that age
is no barrier to computer fever.

by Charlene Knadle,
WB2HJD

[] Who's using computers these days?
Not just adults in business, science and
math, if that's who you thought. To
prove it meet 12-year-old Claudia Nap-
fel. This Long Island, New York junior
high school student is a whiz at oper-
ating both her own and her father’s
computers. But Claudia doesn’t stop
there—she programs both computers to
do math and science problems, to play
games and most important to her, to
help her enjoy her music.

Claudia says that the computers help
her with her two favorite school sub-
jects, science and math. Not surpris-
ingly, these are Claudia’s best subjects
in school. So that she could use her
father's more powerful computer
Claudia learned how to program it on
his ASR-33 teletype input.
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Claudia’s computer can play math games
quiz her on many

Music Machine. In addition to play-
ing games for fun, Claudia gets a great
deal of pleasure out of her music pro-
grams. She often writes music and pro-
grams the computer to play it back on
a synthesizer to see if there are any un-
usual notes. Says Claudia, “when I
write songs the computer helps me with
notation and time,” and she finds it im-
proves her ability to read notes too.

What do her friends think?

“They cali me brainy,” said Claudia,
“walking dictionary and things like that.
But they're just kidding—when they're
here they're fascinated.” When asked if
using a computer €ver becomes *old
hat,” Claudia answered: “No, I'm never
bored with it even though it's familiar.
I’m fascinated every time I sit down at
the terminal.” B
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No easier, better way to learn electronics
than with the HEATHKIT
Self-Instruction Program! :

It's true. Thousands of aspiring individuals just like
you are moving ahead with the knowledge
they’ve gained from these invaluable courses.
Thousands more are updating what they already
know. Start now on what could be a whole new

- world for you — the world of electronics. Learning

ar ; :
has never been easier (or more thorough) than with
| Heathkit Self-Instruction Courses.
HKIT | Tconmmund
HEATGm: | wouca
%’ )0000500
g =  Money Back Guarantee
?‘ m § The outstanding effectiveness of these courses &
r ' » - A <
F o = s expressed in the Heathkit guarantee: If for =
& Q (= any reason you're dissatisfied, Heath Company 3 »
(s = =  will refund the full purchase price of the course
= g § text material (less trainer).
% é 777777777

o
":-:‘ v
-
"
H
S
Digital Trainer Kit
and Course
For use with Heathkit Electronics Courses
Famous 1 through 4, this optional trainer helps you perform all
== the experiments that are supplied with the courses
HEATHKIT quickly and easily. Has solderiess breadboarding sock-
ets, dual variable power supply for positive and nega-

tive voltages, sine and square wave signal source, cen-
EXPERIMENTER/ ter-tapped line transformer. After you complete the
course, the trainer is ideal for expetimenting and bread-

TRAINER boarding with your own circuit designs.

Kit ET-3100 ............ o o A1 PRE S R $59.95

TRIPLE BONUS!
When you order promptiy.

Buy Any Get This
Single Course ?uy Courses | pencil.Type
with Trainer Tr;?r::raa::lul Soldering

and — Iron Worth

$795
SAVE|SAVE

WITH YOUR ORDER

What you should know
about these courses

The courses and the optional trainers may qualify for a Federal Tax
Deduction. Treasury Regulation 162-5 permits an income tax deduction for
educational expenses undertaken to: (1) maintain or improve skills required
in one’s employment or other trade dr business, or (2) meet express
requirements of an employer or a law imposed as a condition to retention
of employment, job status or rate of compensation. In many instances,

your employer may re-imburse you in part or in total for taking these courses.




Learn electronics at your own pace — at the lowest cost.

COURSE 1: DC Electronics

The first step toward a complete understanding of a fascinating and reward-
ing field of endeavor. As you'd expect, Course 1 is simply and logically
arranged and assumes no prior electronic knowledge. It begins at basic
efectron theory and goes on in detail with nothing omitted. Course 1 comes
with everything you need for successful completion and, most importantly,
a high degree of understanding. The only materials needed are a record
player, a few basic hand tools and a VOM. Progressing at your own estab-
lished pace, you learn in an unhurried environment free from pressure. Like
all Heathkit courses, learning is easy with simple, step-by-step *'pro-
grammed” instructions. Audio aids help emphasize the text material and an
optional final exam lets you test your overail comprehension.

Essentially, Course 1 covers current, voltage, resistance, magnetism, Ohm’s
Law, electrical measurements, DC circuits, inductance and capacitance. In
short, a complete foundation in basic electronics. Included are texts, rec-
ords, and 56 electronic components for 20 different experiments. Also avail-
able is the ET-3100 Experimenter/Trainer that helps you perform projects
and experiments quicker. The average completion time for Course 1 is 20
hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Comptetion and 2.0 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit adult education.

Course EE-3101 ........cuiveiunruionotoesaacssussntaassnsnanns 39.95

COURSE 2: AC Electronics

The second of the Heathkit basic etectronics courses which coupled with
Course 1, forms the foundation for ail the courses that follow. The same
straightforward, simple format is utilized to teach you the theory of alternat-
ing current. Course 2 includes all the necessary material for best under-
standing and successful course completion. The only other materials re-
quired are a record player, a few basic hand tools and a VOM. Like the other
Heathkit Self-Instruction Courses, AC Electronics is designed to let you
progress at your own pace moving up when you're ready. Step-by-step, “‘pro-
grammed’’ instructions make it a rapid, easy process. Records reinforce the
text material. An optional final exam lets you evaluate your understanding
of the material.

Course 2 basically covers alternating current, AC measurements, capacitive
and inductive circuits, transformers and tuned circuits. For best understand-
ing, Course 2 requires the completion of Course 1 {or equivalent knowi-
edge). Included are texts, records and 16 electronic components for 8 dif-
ferent experiments. The optional ET-3100 Experimenter/Trainer kit enables
you to perform projects and experiments quicker. The average completion
time for Course 2 is 15 hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Completion and 1.5 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit adult education.

Course EE-3102 & tice ait iikes s oo w8 b € 450 ¢ 0 gonoa ASFwn S 9T Mpe 708 s 39.95

OPb t;Ler‘nent;lry BLECLLULLLD /L wdye =

For advanced learnhing;
DIGITAL TECHNIQUES

One of our most advanced courses in Digital Techniques prepares you for the world
of computers and microprocessors, with particular emphasis on circuit design. Cov-
ers digital fundamentals, semiconductor devices for digital circuits, digital inte-
grated circuits, Boolean algebra, flip-flops and registers, sequential logic cCircuits,
combinational logic circuits, digital design and digital applications. Discusses TTL,
ECL, CMOS, PMOS, NMOS; integrated Circuits; SSI, MSI and LSI; ROM's, PLA's,
microprocessors, computers and more. Assumes completion of Heathkit Courses 1
through 4 above, or equivalent knowledge. The optional digital techniques experi-
menter/trainer helps you perform ail the experiments in the Course, and when you
complete the course, build and design your own circuits. Course includes text, rec-
ords and 44 parts for 24 different experiments. Average completion time, 40 hours.
4.0 Continuing Education Units and a certificate for passing final exam.

COUrse EE-3201 <iimgr i 6088k c afeh @b o oa s 5 smbarg o = o 6 ad 280 BEBARDEbsaone 54.95
EEA-3201, Optional Cassettes ...t 6.95
Kit ET-3200, Digital Trainer Kit .. ...... ... . i iiimmiii e, 79.95

Recommended Test Equipment

You need a quality muitimeter like the Heath-
kit IM-5284 to complete these courses. Tests
and experiments are quicker and more precise
with this solid-state VOM that measures AC
and DC volts, ohms and DC current. The IM-
5284 is easy to build and operate even for the
first time kit builder and will continue to be
very useful long after you've compieted your
Heath courses.

Kit IM-5284 ... ...q Jadhts q s nadhed s 37.95

Having completed the above courses, you will be ready
NOTE' to move up to our other advanced courses; Microproces-
« sors and Computer Programming — the super technology

of tomorrow. ’

COURSE 3: Semiconductor Devices

One of the most important of the Heathkit Self-Instruction Courses and the
one that reveals the technology you must know to stay ahead. What you'll
learn in this course is absolutely necessary for understanding the solid-state
devices prevalent in nearly everything electronic. Course 3 covers every
aspect of a fascinating subject in simple, easily-understood terms. Every-
thing is included except a few basic hand tools, a record player and a VOM.
Progressing at a self-established pace, you move through the material as
you are ready. Step-by-step “programmed” instructions make it a short,
easy process. Records reinforce the text material. An optional final exam
is available upon request if you wish to test your overall comprehension of
the course material.

Course 3 covers semiconductor fundamentals, diodes, zeners, bipolar tran-
sistor operation and characteristics, FETs, thyristors, ICs and optoelectron-
ics. Included are texts, records and 27 electronic components for 11 differ-
ent experiments. Also available is the ET-3100 Experimenter/Trainer Kit that
enables you to perform projects and experiments quicker. Prerequisites for
the semiconductor course are Ccurses 1 and 2 or equivalent knowledge.
The average completion time for Course 3 is 30 hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Completion and 3.0 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit adult education.

Course EE-3103 .. ... uioneiina e crae s 39.95

COURSE 4: Electronic Circuits

This course lets you utilize what you've learned in Courses 1 through 3 to
understand the operation of complex electronic circuitry. It's just as easy
to follow as the first three courses and also includes all the materials you
need except the small hand tools, VOM and record player. Like the other
courses, you work at your own pace aided by the records (or optional tapes)
and may test yourself with the optional final exam.

Course 4 covers basic amplifiers, typical amplifiers, operational amplifiers,
power supplies, oscillators, pulse Circuits, modulation and demodulation
with emphasis on integrated circuits. Included are texts, records and more
than 110 electronic components for 18 different experiments. The ET-3100
Experimenter/Trainer Kit is also available as an option. Course 4 requires
the completion of Courses 1 through 3 or equivalent knowledge. The aver-
age completion time for Course 4 is 40 hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Completion and 4.0 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit adult education.

Course EE-3104 .. a5 . ws s s bbb pio W 6:00ns o o P pammem <= o mye o« 3 Mo 49.95
Keep learning and growing —
order today!

Prices are mail order net F.O.B. Benton Harbor, Michigan.
Prices and specifications subject to change without notice.

g Order Form/Agreement
. Heath Company, Dept. 139-412
ED-114 Benton Harbor, Michigan 49022

Please send me items checked below and include FREE $7.95-

value Soldering Iron.

Send one course (Checked below)with the Experimenter/Trainer
(ET-3100) at the special price of only $89.95 ptlus $3.00 shipping
and handling.

[ DC (EE-3101) JAC (EE-3102) {1 Semiconductors (EE-3103)

0 Send me the Electronic Circuits Course (EE-3104) with the Exper-
imenter! Trainer (ET-3100) at the special price of only $99.95 plus
$3.00 shipping and handling.

(1 Send all four of the courses above (EE-3101, 3102, 3103, 3104) with
the Experimenter/Trainer at the special price of just $199.95 plus
$4.50 shipping and handling.

In addition, please send the following courses (less trainer):

{1 DbcC (EE-3101) O AC (EE-3102) {1 Semiconductors (EE-3103)
for just $39.95 plus $1.50 shipping and handling each.

[J Electronics Circuits (EE-3104) for just $49.95 plus $1.50 shipping
and handling.

[0 Send me the Digital Techniques Course (EE-3201) with its Exper-
imenter/ Trainer (ET-3200) for only $124.95 plus $3.00 shipping and
handling.

0 Also send me the IM-5284 VOM kit for just $37.95 plus $1.50 ship-
ping and handling.

Michigan residents add 4% sales tax.

| enclose [ check [J money order for $.

0 BankAmericard Acct. [J Master Charge Acct.

HEATH l'

; or, Charge to my:

[\ —

Exp. Date

If Master Charge, include Code No._

Signature: X

) (necessary to send merchandise)

NAME (please print)

ADDRESS

CITY __— STATE Zip

L-----‘---------
X )



JACH-IN-THE-BOX
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Get rid of that HI-Fl wire jungle with this neat little box
by Fred Chapman

[0 It seems as though [ am always be-
ing called upon to make tape copies of
something. My daughter wants a favor-
ite record album recorded onto cassette.
Cast members from a local musical
want open-reel, cassette, or eight-track
dubs of the one night the audience out-
numbered the cast. A good buddy cons
me into doing a sound track for his
movies.

It would be simple if only the source
and recording equipment were always
the same, or, if I had five-grand worth
of mixdown gear. Lacking this, we have
our problems.

Daughter’s cassette machine has only
a low level mike input, a monaural at
that. My music system is stereo with no

mono provisions. Sometimes I need
mono tapes of stereo sound, other times
‘fake-stereo’ (actually two-track mono),
open-reel tapes from mono sources.

At first this called for weird and of-
ten not-so-wonderful lashups of wire
and resistors which might or might not
get all the way through a recording ses-
sion without falling apart and creating
some interesting sounds of their own.

Jack-in-the-Box solved 99-44/100ths
of my problems.

Building the Solution. As you can
see by the schematic, each of the two
separate stereo channels has an input
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with an effective loading of about 15K
as well as a second input which offers
a 10-ohm 2 Watt load. This second in-
put is the one to use when you plug
into the SPKR jack of the source. The
resistor substitutes for the internal
speaker which is cut off by the
plug. This keeps the power amplifier
from running unloaded which could
cause effects ranging from mild distor-
tion, or noise, to complete destruction
of the output stage.

There is a choice of two outputs.
One provides a 15-kilohm source im-

by the input impedance of the recorder.
The other presents a 330-ohm source
and provides an attenuation of between
40 and 46 dB depending on recorder
input impedance.

S1 allows the two sides of the net-
work to be paralleled to combine left
and right inputs, or outputs, while still
providing at least 20-kilohm isolation
between any two jackets.

Lots of Uses. There are many more
uses for Jack in the Box than even
these mentioned. For example, you can
run 1nputs into J1 and J3 and take
your output from J4. You can add an-
other speaker level input into J2 to
make a three input static mix. Remem-
ber if you are bridging a PA to record
something—you do not use the J2-J6
speaker load jacks but one of the Hi-Z
inputs. A PA system (or any amplifier
connected to a speaker load) should
not have another low value resistor
shunted across it’s output.

This is probably the world’s simplest
electronic project to build. The only
precaution to take is to build the gadget
in an aluminum or steel box. Do not
use one of those nice little boxes made
of bakelite with an aluminum panel.
You are dealing with microphone level
signals at J4 and J8 and that means a
potential for noise pickup.

If all new parts are used, Jack-in-the-
Box can be built for less than $10.
However, half of the parts will prob-

pedance and an attenuation determined  ably come out of your junk box. =]
RI R5
J! 10K 10K J3
R2 R6
42 10K 10K J4
— —AAA- MAA———y
SRII SRS
T 10a ?330a
2w
sl
i > RIO )l
< SRI2 $330a +

Circuitry of Jack-in J6
-the-Box shown with
the cabinet cover
removed. As you see,
the circuit layout is Js

?‘»—
(@]
%5

i

AAA~ AAA {§>
VWA VWA

R3 R7
10K 10K J8
R4

R8
OK 10K J7

very clean, with leads (o)
squared off, and plenty
of room between com-

ponents. It’s a
neat, useful project.

PARTS LIST FOR JACK-IN-THE-BOX
11-8—Dual phono jacks
R1-8—10,000-0hm, Y2-watt
R9, 10—330-ohm,
R11, 12—10-0hm, 2-watt (or greater) resistor
$1-SPST slide switch
Misc.—Aluminum box, wire, solder, hardware,

etc.
Looking for parts? You'll find them

and more in our HOBBY MART sec-
tion beginning on page 88.

resistor

15-watt resistor

ELEMENTARY ELECTRONICS/May-June 1978



=

e/e assembles the...

home hobby computer that offers

remarkable entertainment and
educational potentials at modest cost.
Assemble this one-card COSMAC VIP
(Video Interface Processor) kit, feed
the output to a conventional black-and-
white TV set through a simple modu-
lator, add a small cassette tape recorder
for permanently storing programs, and
settle down to virtually endless experi-
mentation.

You can immediately program and
play 20 different games without spend-
ing another cent on program software
because the games are included in the
$275 purchase price of the VIP kit
Right there is where you can save a
bundle when you figure that many other
game computers on the market requirce
additional investments of twenty dollars
and more for cach game or two you
want to play. Your only cost is for
blank cassettes on which to write your
own game programs. If you can't locate
a COSMAC VIP in a local electronics
or computer store, you can write to
RCA Solid State Division, Box 3200,
Somerville, NJ 08876 and circle No.
47 on the Reader’s Service coupon.

More Than Games. In addition to
playing the games and creating computer
art and animation on your TV screen,
you can go on to develop your own pro-
grams utilizing a special, “easy-to-learn”
CHIP-8 hexadecimal language. And
you have a mind to go deeper, you can

RCA'S NEwW “FUN MACHINE” is a

CIRCLE 47 ON READER SERVICE COUPON

obtain hands-on expericnce using ma-
chine language.

The COSMAC VIP is not for you if
you seck a machine that can process
income tax rcturns and file cooking re-
cipes. It quite possibly is for you if fun
experimentation is the desired objective.
You could experiment endlessly without
adding another item to the system.
Howecver, hardware hackers will appre-
ciate the complete external interface
capabilitics that permit systems expan
sion for such additional applications as
mode! railroad control, music synthesis
and even color graphics.

Memory can be increased to 4K bytes

TV
MONITOR

1000

T ]

[GAMES/ANT SWITCH ]

MODULATOR

-3 7012 vDC
POWER PACK

+5 vDC
POWER PACK

8-OHM SPEAKER

COsSmAC

This block diagram shows the interconnect
arrangement of the COSMAC VIP and its
various inputs, outputs and power supplys.
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VIP

Computer

Enjoy games
and graphics too

with this
super RCA kit

by just adding four ICs to the printed
circuit card. This permits sophisticated
programs for a system of this class. A
comprehensive 44 line interface also
provided can be used to add “almost
anything” to the system including 32K
bytes of programmable memory; this
interface provides all the COSMAC
microprocessor signals. Those wanting
to add existing IO devices such as re-
lays, music synthesizers, printers, or an
ASCII keyboard, can use a paraliel 10
port option that is provided. Adding
four readily available ICs to the printed
circuit card provides an 8 bit output
port, an 8 bit input port, and hand-
shaking signals on 22 interface pads.
Be advised that much of the docu-
mentation provided with the COSMAC
VIP, especially material intended for
extended cxperimentation, is not writ-
ten for newcomers to the hobby com-
puter field. In fact, making the basic
system operational will be much easier
for those who already have some know-
ledge about computing terms and pro-
cedures such as RAM, ROM, memory
addressing, instructions, bytes and the
like. If the VIP is to be your first ven-
ture into hobby computing, you can
pick up the needed background know-
ledge through a little extra reading.
Later on, I'll provide some tips and
suggestions to get you over some of the
rougher spots I had to labor through.
The COSMAC VIP utilizes RCA’s
91-instruction CDP1802 microproces-
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sor and a graphic video display inter-
face. Other features include: a 2048-
byte RAM (Random Access Memory);
touch-pad type of hexadecimal key-
board; 100-byte-per-second audio cas-
sette interface; wall-pack type power
supply; sound circuits used for signal
tones and games; 512-byte ROM (Read
Only Memory); capability for on-card
RAM expansion up to 4096 bytes; on-
card parallel I/O port expansion capa-
bility.

Assembly. You'll have no problems
putting the kit together provided you
have some experience in kit building.
Just be sure to observe the cautions
when handling static-sensitive IC’s, and
check the polarity of your power source
before turning on the juice to eliminate
the chance of damaging some ICs. Plug-
in sockets are provided for only some
of the ICs. I recommend that you pick
up a few more from your local elec-
tronics retailer for the other ICs; un-
soldering a defective or improperly
oriented IC can be nerve-wracking. The
VIP comes with a plastic cover that
protects the components on the card,
but for some reason no bottom protec-
tive panel is provided. I strongly urge
that you add a protective bottom, per-
haps of Masonite. Make sure to leave
the rubber feet on the card to provide
space for ventilating air flow.

You'll need a modulator if you want
to use a conventional black-and-white
TV set as a video readout; the VIP can
be connected directly to a commercial
computer video display. The modulator
is not supplied by RCA, so you will
have to shop around for a suitable unit
to convert the VIP's video signal to an
RF signal that can be fed to the an-
tenna terminals of a TV set.

I tried a Pixe-Verter PXV-2A modula-
tor (ATV Research, 12 & Broadway,
Dakota City, Neb. 68731) and at $8.50
it seems to be a good value. The kit
goes together quite easily if you are
able to decipher the rather crude com-
ponents placement drawings. Just be
sure that you put the components on
the plain side of the PC board. This
converter has two controls: one is for
tuning the output to an unused TV
channel (channel 3 in most areas); the
other very handy control (not found on
other makes of modulator) is used to
eliminate bleeding whites in the video
display that might be caused by over-
modulation. If tuning to channel 3
scems difficult, try moving the “chan-
nel select tap™ jumper wire to another
section of the coil on the PC board,
then retuning again to channel 3.
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NCA COSMAC var
Inauction M

Assembly of the COSMAC VIP kit takes only from 3 to 4 hours because of the small
number of components that need to be assembled. The kit includes a 5-VDC power
pack, instruction manual, and a quite-technical manual for the CDP 1802 COSMAC
Microprocessor which need not be read to build and use the VIP.

Shooting at a Moving Target—shoot straight,
or angled up or down by hitting keys 3, 6
or 9 respectively. Target at right moves in
a random manner in right sector.

oos

Keleidoscope—not really a game but a
program to generate an almost endless
pattern of geometric shapes—the patterns
evolve in stages rather than just appearing.
Another program permits a Video Drawing

Space intercept—Blast UFOs out of the sky
by adjusting the angle-of-ascent of the
rockets. Stop motion photography in this
photo creates the triple image.

Armored Vehicle Clash—Try to blast the
elusive tank that is under the computer’s
control. Key “F” fires the gun.
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If you intend to use the same TV set
for normal broadcast viewing, you need
a games/antenna switch with at least a
60 dB rating and made especially for
this purpose. This goes onto your regu-
lar antenna terminals on the TV set,
and the TV roof antenna lead and the
VIP modulator output go to indicated
terminals on the switch. This switch is
not part of the Pixe-Verter package, so
shop for it locally.

Use coax cable (RG-59/U or equi-
valent) to connect the modulator to the
TV set and to the VIP. A 72/300 ohm
transformer at the TV set is not needed.

You can use a 6-volt lantern battery
to power the Pixe-Verter; be sure that
the negative side goes to the modulator
input and positive goes to ground. Two
other brands of modulators I tested use
positive DC, so watch the connections
if you switch from one type of modula-
tor to another in the course of your
experimentation. You can also power
the modulator with a regulated DC
voltage supply such as a Heathkit IP-
2728, or even with an inexpensive AC
adapter. For some reason, my system
works better at a somewhat reduced

Eighteen ICs and other components, includ-
ing the hexadecimal keyboard, go on the
card. Sockets are provided for some, but
not all 1Cs. The author suggests that you
obtain additional sockets.

voltage of about —3.5 VDC instead of
the recommended —6 VDC. I suggest
that you add a pot to a battery or adap-
ter type power supply to vary the volt-
age. Also add an inexpensive 0-15 VDC
voltmeter if your power pack lacks a
meter. There’s another advantage to
adding a voltage adjusting pot; slight
adjustments of the video display at
times can be made much more eastly

e

Tick-Tack-Toe—Computerized version of
an old favorite—just like -the real thing
most games end in a draw but the com-
puter will win if you get careless.

Dot Dash—Keep a moving dot from col-
liding with the obstructions by adjusting
its heading with the hex keys.

Wipe Off—Paddle (bottom center) bounces
a projectile across the field and the object
is to wipe off the spots in 20 shots.

A-Mazing—Move a spot through & ran-
domly drawn maze by working the hex
keys. The maze can be created by the
computer or drawn utilizing the VIP dis-
play Drawing Game.
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with a voltage change than by digging
into the modulator to retune.

The Pixe-Verter, or any other modu-
lator you choose, will work only on a
properly functioning TV set. Even
a set that puts out a good TV picture
may not perform as well with the
weaker RF signal from the computer.
It may be necessary to slightly readjust
the vertical height and vertical linearity
controls of the set, as well as fine tun-
ing and horizontal hold.

Sup-‘R’-Mod-11, a black-and-white
modulator sold by M & R Enterprises
(PO box 61011, Sunnyvale, CA
94088), costs $25.95 because it comes
fully assembled, with a connecting cable
and a deluxe games/antenna switch.
This unit utilizes a +12 VDC power
supply (not provided), and has a single
control for tuning to channel 3.

The first M & R unit I received was
defective in several respects (the as-
sembler must have had a bad morning),
but the company promptly sent a sec-
ond unit when I complained. The re-
placement unit also came with four
pages of instructions, instead of the one
page provided with the defective unit.

My main problem with the M & R
modulator was getting adequate picture
contrast, and in wholly eliminating the
slightly annoying moiré type interfer-
ence patterns in the whites of the dis-
play image. I snapped up the contrast
to a wholly acceptable level by adding
a 4700-ohm resistor in parallel with the
10K resistor next to the shielded box on
the PC board. 1 never did get rid of all
the moiré interference, and fine tuning
was a bit more difficult, I thought, than
with the Pixe-Verter. The main advan-
tage of the M & R unit is that it comes
fully assembled and provides a good
antenna switch and connecting cord.
Also, it might work much better with
your more modern transistorized TV
sct than with my old vacuum tube job.

When everything is connected and
working properly, and you turn on the
VIP as instructed in the manual. you
should see a random paftern made up
of squarc white spots on a completely
black background. When you key 8008
on the hex keyboard, this number
should appear in the lower left corner
and number 64 should appear in the
lower right corner of the display. If
you get all that. you are in business!

Hexadecimal System. The COSMAC
VIP utilizes hexadecimal notation to in-
dicate memory locations and to program
instructions to the computer. Writers of
the VIP manual assume that you al-
ready know how the hex system works,
which may not be the case if you are
new to computer work, so here are
some works of explanation.

55



o i ”;3_7 ‘;: &}
¢ ":w-—-tﬂ ‘ AA

The M&R modulator, at $25.95, is expen-
sive but is factory assembled and includes
a broadcast/computer switch and cables.

The hexademical system utilizes a
counting base of 16 instead of the 10-
base with which we are much more
familiar. To expand the decimal count-
ing system beyond 9, without getting
into doulale digits, it is necessary to
create additional *‘numerals” with let-
ters of the alphabet: 0,1,2,3,4,5,6,7,8,9,-
A,B,C,D,E,F. To understand how these
extra numerals affect consecutive count-
ing, consider memory locations that be-
gin, for example, at 0700. Counting
proceeds in familiar manner to 0701,
0702 and so on up to 0709. The next
number is not 0710, but instead 070 A
followed by 070B, 070C, 070D, 070E
and O70F. Only after the full sixteen
digits are used, does counting go to
0710 to proceed, again in familiar man-
ner, to 0719 after which you get to
071A, 071B, etc.

Memory locations, as tabulated in
various VIP games programs, increase
in increments of two. For example:

Location Instruction Byte
0200 6000
0202 6380
0204 611F
0206 620F

The skipped locations relate to the
second pair of instruction digits in each
byte. Thus, location 0202 refers to in-
struction 63 and location 0203 refers
to instruction 80.

During normal programming you
need only tell the computer the first
byte location in a sequence to be fed
into the memory. Programming a game
is basically a simple procedure after the
insertion of a CHIP-8 instruction pro-
gram (more on this later) into memory.
Flip the toggle switch to RUN while
pressing key C. Punch the four-digit
starting location (0200 for games), fol-
lowed by 0 which tells the computer to
start remembering what follows. Key in
the whole series of four-digit codes
provided in tabular form in the manual.
That done, flip the toggle switch to
RESET, then back to RUN. If you
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made no programming errors, the game
is ready for play. Should it not work,
you can quickly examine all memory
locations by a simple procedure ex-
plained in the manual.

Cassette Recorder a Must. When you
turn your VIP computer off, all the in-
formation programmed into memory is
lost and would have to be repro-
grammed. To avoid this tedium, store
programmed material on tape from
which it can be read back into memory
in a few seconds any time it is needed.
When recording a new program on
tape, I suggest you do so several times
in sequence leaving 10 to 20-second
intervals  between the recordings. If
there should be a defect in the tape that
spoils one recording, you will still have
others that work properly.

Most games require, in addition to
the specific games program, a basic
CHIP-8 operating instruction program.
When you first put this into memory,
tape it about ten times on a cassette so
that you can keep putting it into the
computer memory repeatedly without
bothering to rewind repeatedly. Each
time the CHIP-8 program and a game
program have been combined, and work
properly, tape both programs in se-
quence on a tape so that you can at any
time read back the full program into
memory.

When taping a program, or reading
it back, you initiate the actions by key-
ing letters F and B respectively, fol-
lowed by a number indicating the num-
ber of 256-byte “pages” to be recorded.
It's important to always indicate the

CIRCLE 47 ON
READER SERVICE
COUPON

Of the modulators tested by the author,
the Pixe-Verter was the least expensive and
worked the best. The assembled modulator
should be housed in an aluminum mini-
box fitted with phone jacks for the video
input and output, and for the —6-VDC
power input. The mini-box and jacks are
not included in the Pixe-Verter kit.

Low voltage power, of either —6 VDC or
+12 VDC, is needed depending on the
type of modulator used. Six volts can be
provided by either a lantern battery, a Uni-
versal Adaptor or a regulated power sup-
ply. The voltage output should be variable;
so add a suitable pot to the lantern battery
or Universal Adapter if either is used.

length of the program in pages. The
last memory byte recorded on tape is
shown on the display on completion of
a memory inscrtion from tape; be sure
that it agrees with the byte indicated
in the manual. Allow two pages for the
CHIP-8 program, and one page for
every 256 bytes or fraction thereof in a
game program. If the game has 258
bytes, for example, key four pages.

Figuring the proper number of pages
can be tricky at times, as in the case of
the Dot-Dash travel-the-maze game.
You must provide enough pages to in-
clude memory locations 0300 to 03FF
even though they are not used in the
basic game (instructions are put into
0200-02FF and the maze pattern is in
0400-0501). So when you record or
play back the Dot-Dash game, be sure
to key in six pages rather than the more
usual three to five pages. You can create
your own additional mazes by program-
ming into memory block 0300-03FF
using another drawing game; but when
this information is transferred to the
Dot-Dash game, it must be inserted
into the 0400-0501 memory bank.
These are the kinds of things you must
discover for yourself through experi-
mentation because the manual writers
do not lead you by the hand all the
way,

When you eventually tire of these
games, you can go on to a list of more
than a score of additional program ideas
including such teasers as Intoxication
Tester, Shuffleboard, Invisible Maze,
Lunar Landing, Blackjack, Turing Ma-
chine, Nim and others. The only catch:
the VIP manual doesn’t tell how to
program these and you are strictly on
your own. But if you solve even half of
these problems, you are sure to be-
come a VIP (Very Important Person)
in your local hobby computer circles. @
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[0 With all the speculation these days
about changing climates and shifting
weather patterns, more and more peo-
ple are becoming amateur meteorolo-
gists If you are one of them, there are
a variety of continuous weather broad-
cast services which you can tune in on
—everything from local marine condi-
tions to major continental disturbances.
These stations offer up-to-the-minute
information almost any time you want
it.

VHF. Probably the best known of the
special weather broadcast stations are
those operated for small boat owners
by the National Oceanic & Atmospheric
Administration. If you live anywhere
near a major body of water (sea shore,
Great Lakes etc.) one of these trans-
mitters will be audible on either 162.55
or 162.4 MHz. There are also a few
VHF marine broadcasts in Canada on
161.65 MHz.

Recepion is usually limited to about
50 miles but sometimes, during certain
weather conditions, signals can be heard
as far as 250 miles or more. This phe-
nomenon is known in communications
circles as “trop” which is short for
tropospheric inversion. It occurs when
there is an abnormal arrangement of
atmospheric pressure, temperature and/
or water vapor in the lower troposphere.
“Trop” usually occurs when both the
transmitter and receiver are within the
same high pressure system during the
late afternoon and early evening. This
phenomenon should not be confused
with ionospheric “skip.”

Two MHz Marine. If your location

Floods that accompany hurricanes,
typhoons (a hurricane in the Pacific
or Indian Ocean), or heavy rain
storms can cause heavy loss of life if
warnings are not received promptly.

Tarnadoes are a big hazard in this
country. Before the advent of radio
weather forecasts- many hundreds of
people were killed every year when
the storms struck unexpectedly.

is not suitable for VHF marine recep-
tion, marine weather broadcasts from
both the U.S. and Canada can also be
found between 2450 and 2670 kHz.
Although nearly all 2 MHz marine traf-
fic now uses single sideband modulation,
many of the broadcasts continue to
employ ordinary AM. As was noted in
a 1976 e/e article on 2 MHz, reception
is similar to that on the standard AM
broadcast band.

The broadcasts below 2600 kHz ace
aired by various shore to ship telephone
transmitters, and in Canada by general
purpose coast stations operated by the
Department of Transport. Meanwhile a
number of U.S. Coast Guard stations
have broadcasts on 2670 kHz. Further
the USCG transmits emergency weather
bulletins immediately upon receipt both
on 2670 and 2182, the international
calling and distress frequency.

WWV. Possibly the most widely heard
weather broadcasts in the world are
those aired by the National Bureau of
Standards time station WWYV (Fort
Collins, Colorado) on 2500, 5000,
10000 and 15000 kHz. They are sche-
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duled at 8, 9 and 10 minutes past each
hour. The first 2 one-minute segments
are devoted to the Atlantic and Gulf
coasts while the broadcast at 10 minutes
past the hour covers the Pacific. Al-
though as much information as pos-
sible is crammed into WWV’s relatively
short transmissions, the emphasis is on
major disturbances; hurricanes, gales
and blizzards.

WWV broadcasts a very different
kind of “weather” report at 18 minutes
past each hour: “solar/terrestial” con-
ditions which mainly effect the iono-
sphere and the troposphere but no one
knows exactly how this influences what
we normally consider “weather.” Iono-
spheric conditions, with the exception
of static, control all distant radio recep-
tion below 30 MHz. Because of this
WWV will be heard best during day-
light hours on 10 and 15 MHz with
2500 or 5000 kHz taking over at night.
More detailed Pacific weather is pro-
vided in four segments between 48 and
52 minutes past each hour by National
Bureau of Standards station WWVH at
Kekaha on the Hawaiian island of
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Kuaui. Aithough WWVH uses the same
frequencies as WWV, the latter is silent
(except for those ticks which mark each
second) during all WWVH voice trans-
missions.

VOLMET. In the May/June, 1977 ¢ /e
(“DXing the Forgotten Continent”) we
told you about aeronautical weather
broadcasts from stations at Gander,
Newfoundland and New York (see Fig-
ure II for a repeat of frequencies and
times). But the Federal Aviation Agen-
also operates “VOLMET” broadcasts
from' Oakland, Anchorage and Hono-
lulu. These contain specific and up to
the hour weather conditions for a vari-
ety of locations around the eastern
Pacific (while Gander and New York
provide similar coverage of western
Atlantic and Canadian airports). Fre-
quencies for the eastern Pacific service
are 13344, 8903, 5519 and 2980 kHz.
Oakland transmits at 5 and 35 minutes
past the hour, Honolulu at 20 and 50
past, and Anchorage at 25 and 55
minutes past each hour.

Meanwhile, on these same frequen-
cies, listeners in western North America
will sometimes be able to hear Tokyo at
10 and 40 past followed immediately
by a 5 minute transmission from Hong
Kong Aeradio. Both broadcast Asian
weather reports in English. English lan-
guage shortwave weather broadcasts can
also be heard from Europe. By far the
most easily monitored is Shannon Aera-
dio (EIRE), which airs an extensive 20
minute west European rundown on the
hour and half hour. Shannon has four
frequencies more or less to themselves;
13312, 8833, 5533 and 2889 kHz.

Before leaving shortwave, it should
be noted that very few regular inter-
national broadcast stations have weather
reports. Generally speaking fulltime
weather outlets are more useful because
the listener can be sure transmissions
aren’t being edited for the tourist trade.
However, Radio Cairo’s weather sum-
mary on 9805 kHz at 1802 EST is of
special interest, as fulltime weather
sources are not readily audible from
that part of the world.

Long Wave. By now astute readers
will have noted a major gap in our cov-
erage; mid America. In order to fill in
this hole, you’'ll have to try long wave.
Between 200 and 400 kHz a number of
FAA beacon stations have continuous
weather broadcasts. Reception of these
has improved considerably over the last
decade because most of the other U.S.
beacons which once crowded the band
have now been phased out. In fact, for
a veteran long wave 'monitor like the
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author, coming back and hearing how
much the band has changed is sort of a
spooky experience.

Reception between 200 and 300 kHz
is very similar to what you encounter
on the standard AM Broadcast Band,
especially the low end of the latter. But
long wave weather broadcasters have
considerably less transmitter power than
such well known clear-channel opera-
tions as WNBC, WSM, and KFI. An-
other notable difference is that long
wave tends to be more affected by near-
by thunderstorms. Even local reception,
in some cases, can be wiped out.

Although these stations now serve
primarily as weather broadcasters, they
are still assigned beacon style IDs: eg.
Detroit, Michigan is “DT” on 388 kHz,
Cleveland, Ohio is “CLE” on 344 kHz
and so on. Many Capadian LW beacons
have similar broadcists but few are con-
tinuous. Most are for only a few min-
utes duration at 17 and 47 past each
hour. The beacon ID is transmitted dur-
ing the remainder of the hour. Inci-
dentally, for the past five years or so
there has been a marked improvement
in Canadian reception as compared to
tropical beacons on the same frequen-
cies. This appears to be the result of
some unexplained change in ionospheric
“weather.” Neither the reduction in
U.S. interference nor normal variations
caused by the sunspot cycle seem to
account for the phenomenon. So these
days it seems that both the tropospheric
and ionospheric weather is strange.

Equipment. We assume that every

(Continued on page 94)
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High above the clouds this pilot will
eventually have to descend back
through them; to help the pilot
know that his desination is clear of
fog or dangerous winds the FAA
provides weather broadcasts on its
200- to 400-kHz beacons. Interna-
tional aviation forecasts are avail-
able on a SW VOLMET network.

Radio broadcast stations that trans-
mit purely weather information are
scattered throughout the world, but
are concentrated near shipping and
airline routes, Network type SW
weather broadcasts are rare since
the listeners are often scattered
over a very large area.

Shortwave Weather Broadcasts

kHz
2500

2889
2980

3001
5000

5519

5533
5652

8833
8868

8903

9805
10000

13272

13312
13344

15000

Station

Wwv

WWVH

Shannon Aeradio
QOakland Aeradio
Tokyo Aeradio
Honolulu Aeradio
Anchorage Aeradio
New York Aeradio
Gander Aeradio
WWwWyV

WWVH

Oakland Aeradio
Tokyo Aeradio
Hong Kong Aeradio
Honolulu Aeradio
Anchorage Aeradio
Shannon Aeradio
New York Aeradio
Gander Aeradio
Shannon Aeradio
New York Aeradio
Gander Aeradio
Oakland Aeradio
Tokyo Aeradio
Hong Kong Aeradio
Honolulu Aeradio
Anchorage Aeradio
Radio Cairo

WwWvV

WWVH

New York Aeradio
Gander Aeradio
Shannon Aeradio
Oakland Aeradio
Tokyo Aeradio
Hong Kong Aeradio
Honolulu Aeradio
WwWwv

WWVH

Time
(minutes past
each hour)

25 & 55
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CEIVER jammed from end to end with

a solid wall of signals! Flea's-whisper
stations, that normally can’t be heard
with headphones, booming into your
shack at S9. This is the kind of recep-
tion youwll get with the Super BCB
Booster, a preamplifier specifically de-
signed for BC DX’ers.

Whether you live in a concrete and
steel tower, or out in the boondocks
with enough space for a long-wire an-
tenna, the Super BCB Booster will dig
out stations you've never heard before
because its average gain is almost 42
dB—7 S-units of extra sensitivity.

The booster can function as an elec-
tronic antenna with signals reccived only
by loopstick antenna coil L1, or as a
preamplifier, with a “longwire” antenna
connected to binding post BP1.

How It Works. The signal voltage ap-
pearing across tuned circuit L1 Ct is
fed to FET QI, which provides approx-
imately 20 dB gain on top of the L1
C1 resonant “gain.”” Q1's output feeds
transistor Q2. an emitter-follower that
provides a 10- to 15-dB power gain,
and also a low impedance output for
connection to the relatively low impe-
dance input of a communications re-
ceiver.

Though intended for direct connec-
tion to a receiver's antenna input ter-
minals, the Swuper BCB Booster can
also be used with “loop antenna radios”
by connecting the booster's output to
a loopstick antenna (duplicate of L1)
positioned ncar the radio. We'll show

IMAGINE YOUR BROADCAST BAND RE-

Make any broadcast receiver
a DX star with this
sharp-tuning preamp.

by Herb Friedman

how both connections are used.
Powered by a 2U6 type 9-volt tran-
sistor radio battery the current drain is
less than 2 mA and a standard battery
will last at least three-months, even
under heavy service. An activator or
heavy duty battery can last a year or
more. With such low power consump-
tion there’s no reason to build an ex-

ternal AC power supply for the Super

BCB Booster.

Construction. Although the circrit
appears simple, cxtreme care must be
taken with the circuit board preparation
since the high overall gain can cause
instability if a single component, or
printed circuit foil, is out of position.
We suggest no attempt be made to use
point-to-point wiring. Use a PC board
that is an exact copy of the supplied
template (any PC board material can

be used). If you cannot make your own
PC boards you can obtain a plated
board (for easy soldering) from the
source indicated in the parts list.

Avoid component substitutions; Q1
and Q2 should be the specified types.
Though the booster might work with
some “‘general replacement” transistors,
it might not work with others. Worse
yet, it might work only on very weak
signals while distorting strong signals.

The specified components will pro-
vide distortion-free reception on signals
as strong as 80,000 uV. It will deliver
excellent performance with battery volt-
age falling as low as 6-volts.

The circuit board and a very short
connection to output jack J1 are the
only critical assemblies. You can make
mechanical modifications as long as
the general layout approximates the unit
shown in the photographs.

We suggest that the unit be assembled
in a plastic cabinet with an aluminum
front panel, though a full plastic cabi-
net can be used because the PC board
has a built-in hand-capacitance shield.
Maximum stability, however, is attained
through the use of a metal front panel
because it reduces the possibility of
feedback from booster's output to its
input.

Drilling the PC Board. All of the
component mounting holes except for
tuning capacitor C1 can be made with
a #58, #59, or #60 bit. Capacitor Cl
requires a 5/16-inch hole. If you don't
have a 5/16-inch bit use a 1/4-inch drill
and enlarge the hole very carefully with
a miniature round file. The corner
holes, which are used for the mounting
screws, should clear #4 or #6 screws—
which ever you prefer to use.

The PC board is best assembled in
the following manner: Install capacitor
C1 first, then all the remaining compo-
nents except Q1. Then push Ql’s leads
through the board and solder. Note that
Q! is supplied with a shorting-clip
around all the leads. This clip must be

Make a PC board that
is an exact duplicate
of this Template. Do
not try to use point-
to-point wiring since
the high gains could
cause instability if
any parts or strips of
foil were out of posi-
tion. If you have any
problem making yours
write to the address
listed with the parts
for a finished board.
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left in position until assembly is com-
pleted and the booster is ready for op-
eration. If the clip is removed a high
static voltage from the tip of the solder-
ing iron, or a voltage generated through
normal handling, might destroy Q.
Place a paper or tape tag on or near
Q1 to remind you to pull off the short-
ing clip before applying power.

Double-check that the tab sticking
out from Ql1’s case faces the nearest
edge of the PC board before soldering.
The round side (opposite the flat) of
Q2 should face the same edge of the
PC board.

Note that LI’s primary and secondary
windings are independent though their
ground connections are generally shorted
together by a wire jumper on the PC
board. If for some reason you prefer a
separate antenna system ground, open
the shorting wire and install a “ground
binding post” on the panel.

After L1 is wired to the PC board it
can be secured with a few dabs of sili-
con rubber adhesive such as Silastic or
G.E’s RTV.

Since stand-offs space the PC board
away from the panel to prevent shorts
between the foil(s) and the metal panel,
it will be impossible to add wiring after
the assembly is installed on the panel.
Install the wires for the connections to
BP1, J1, SWI and the battery connector
before mounting the PC board. Insu-
lated #20 or #22 solid wire is sug-
gested. Mount the PC board to the
panel using a 1/4-inch spacer or stack
of washers between the panel and PC
board at each mounting screw.

After all wiring to the panel com-
ponents is completed adjust L1's slug so
it protrudes between 1/4- to 1/2-inch
from the top of the coil form—no
further tuning is needed.

Make up a connecting lead from
shielded or coaxial cable to go from
output jack J1 to the receiver’s antenna
terminals. For least signal attenuation

MHZ @ MHZ

The tuning dial faceplate can be used as
is; just cut it out and paste it down.
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the lead length should not exceed 15-
inches.

If the booster will be used with a
transistor-type radio having a built-in
loop antenna and no terminals, con-
nect the free end of the output cable
to a loopstick antenna coil the exact
duplicate of L1. Remove the primary
winding—the heavy outer winding of
plastic insulated wire wrapped around

the coil. Position this coil on the radio’s
case opposite the built-in loopstick an-

tenna and tape the coil in place.
Using The Super BCB Booster. Turn
on both the receiver and booster and
tune in the desired station or frequency.
Then adjust tuning capacitor C1 for
maximum signal strength or highest S-
meter reading. As a general rule the
(Continued on page 94)

C3

The complete assem-
bly—showing the rec-

R2 C4 Q2R3 CI QI c2 R

ommended locations
for BP1,51 and J1.
Note that J1’s ground Ji
lug is used; there are
two connections to the
PC board—one for the
ground terminal and
one for the jack’s cen-
ter conductor. Shielded
cable isn’t needed;
just wrap the ground
wire around the con-
ductor a few times.

BPI

LI

WIRE JUMPER ON
PC BOARD (SEE TEXT)

L2 (SEE TEXT)
- —— -

PLI

SHIELDED
CABLE

PARTS LIST FOR SUPER BCB BOOGSTER

B1—9-volt battery (type 2U6 or equiv.)

BP1—Insulated S-way binding post or equiv.

C1-365 pF miniature tuning capacitor (Poly-
varicon type)

€2, €3, C4—0.05 uF disc capacitor rated 10
VDC or higher

J1—Phono jack

L1—Loopstick antenna (Radio Shack 270-1430.
or equiv.)

L2—Same as L1 (Optional. See text)

PL1—Phono plug (Optional for L2)

@1—FET, RCA 40600

G2-NPN transistor, 2N3394

L1 is secured 1o the back of the PC board, after it has been wired, with a couple of drops
of silicon rubber adhesive. The coil can serve as an “electronic antenna,” and a “long
wire antenna is needed only if you are after super-DX reception. To keep dust out of the
tuning capacitor’s plates—and thereby avoiding snaps, crackles and pops when tuning—

we suggest a model that is supplied with a plastic cover.

Need parts? Find them in HOBBY
MART—page 88.
Ql Q2
4 ) FLAT
- 2

R1—-1000 ohms, Y2-watt, 10% resistor

R2, R3—4700 ohms, Y-watt, 10% resistor

S1-SPST switch

Misc.—Cabinet, PC board, hardware, etc. A
plated printed circuit board is available
for $5 from the Electronic Hobby Shop, Box
192, Brooklyn, N.Y. 11235. U.S. orders add
$1.50 for postage and handling: Canadian
orders add $3. No foreign orders, please.
New York State residents must add appro-
priate sales tax for your area. Postal money
orders speed delivery; otherwise aliow 6-8
weeks for delivery.
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T WASN'T TOO LONG AGO that the ac-
| tion band hobbyists—those who moni-

tor police, fire and emergency calls
on the Public Service bands—could
easily get by with a receiver covering a
few crystal controlled frequencies. Be-
cause of the relatively low sensitivity of
many scanners and the few frequencies
in local use all that was needed was a
handful of crystals to cover all, or most,
of the action in your locality.

These days the Public Service Bands
(PSB) are jumping with action—every-
thing from police and fire to telephone
calls, the F.B.1,, marine, and even mass
transit operations. Allow for the super
sensitivity of the modern solid-state
scanner and it would take several hand-
fuls of crystals to kcep track of just
one band; you'd need a mountain of
crystals to cover the 30-50 and 144-174
MHz VHF bands, and the 430-512
MHz UHF band. The cost of the crys-
tals would come to more than the price
of a modern computer-controlled scan-
ner, such as the Realistic PRO-2001,
that lets you select any PBS frequency
at the touch of a few buttons. Better
still, the PRO-2001’s computer can
scarch out signals on active frequencies
you didn’t even know were in use.

Yes, you read correctly, the PRO-
2001 has a built in computer; and while
the computer doesn't calculate math
problems or keep track of checkbook
balances, it will program any PSB fre-
quencies into 16 channels, an additional
monitor channel (#17), and auto-
matically search a user selected range
of frequencies until it uncovers who is
using what frequency. It can then enter
the “discovered” frequency into one of
the channel memories.

Unlike some other attempts at user-
programming of frequencies which often
led to accidental erasing of a desired
frequency, Realistic’s computer control
assures that nothing happens until
everything has been checked out by the

computer. Say you have a particular
frequency programmed into channel #1
and you desire to reprogram another
frequency. You would enter the new
frequency into a monitor (holding)
memory, check it out by listening, and
only when you are satisfied you have
entered the correct frequency would
you signal the computer to make the
change in channel #1. Make an crror?
Program a frequency outside the scan-
ner’s working range and the computer
flashes an error message without affect-
ing the frequencies already programmed
into the 16 channels.

A seven digit L.E.D. display, cali-
brated in MHz and kHz, indicates the
frequency entered (programmed) into
one of the 16 channels, the frequency
entered into the monitor (holding)
memory, and the word Error when you
make a mistake in frequency.

The PRO-2001 is designed for both
base and mobile (or portable) opera-
tion. It has an attached 120 VAC line-
cord and a receptacle for the supplied
13.8 (12) VDC power cord. A gimbal
bracket is also provided for mobilc in-
stallations.

Realistic
PRO-2001 Scanner

Thousands of channels, millions of minutes of
fun, all at your command!

In addition to the DC power socket
the rear apron has “auto” type jacks for
the VHF and UHF antennas (separate
connections), a phone type jack for an
external speaker, and a phono jack for
a tape recorder (possibly for logging
received signals).

The front panel is divided into two
sections. The larger section has sixteen
pushbutton switches for sclection of the
desired channels with associated LEDs
indicating the channel being monitored.
There are volume and squelch controls,
and a switch that selects automatic scan-
ner operation, manual mode, and step-
ping from channel to channel in the
manual mode. A second switch provides
a delay of approximately ten seconds
after the end of a transmission to insure
the scanning doesn’t resume before the
seconds station gets a chance to trans-
mit.

As mentioned earlier, the
frequency is indicated on a
L.E.D. readout.

The smaller front panel section con-
tains only pushbuttons and an LE.D.
indicator lamp. Eleven buttons provide
the numerals 0-9, and a decimal point,

“tuned”
7-digit

BATTERY COMPARTMENT
N\

UHF ANT

—

EXTERNAL SPEAKER

13.8 VDC INPUT

TAPE QUT

Both the 30-50 MHz and 144-174 MHz bands use a common antenna input, however
there are separate front ends for each band. The UHF band (430-512 MHz) requires its
own antenna. The tape jack is bridged across the speaker output and permits the
recording of all the received signals, an aid in logging. The unit is normally powered
from 120 VAC using an attached linecord, or can also be powered by 13.8 VDC
(nominally 12 VDC) through a DC power input. The PRO-2001 is a versatile, high-

performance, state-of-the-art monitor which will get you in on the action bands.
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for programming a frequency into the
monitor memory. A CL (clear) button
allows you to correct mistakes, a MON-
ITOR button permits you to monitor a
preprogrammed frequency regardless of
what channel has been normally se-
lected. A ENT (enter) button will enter
the programmed frequency into a chan-
nel, and a SCANNER button puts the
receiver into either the scanner or man-
nal mode.

Finally, we find four buttons labeled:
UP, 1O, FS, and SS. These are used
for automatic search between two se-
lected frequencies. Here’s how it works.
Press a PROGRAM button which will
cause the L.E.D. to light, indicating the
unit is ready to be programmed. Then,
press the LO button and enter the low-
est selected frequency you want to
search. Assume we have entered 156.550
MHz. Then, press UP and enter the
highest frequency you want to search;
assume 159.350 MHz. When you press
FS (fast search) the scanner will start
at 156.550 MHz and step upwards 5
kHz per step until it finds a signal. The
frequency is indicated on the readout.
If you want to monitor the signal you
simply press the MONITOR button.
When you want to resume the search,
press FS, or SS again, if you want a
slow scan. Once you have locked onto a
signal with the monitor button, you can
enter the signal’s frequency into a chan-
nel by simply pressing the ENT button.
Once you have entered a frequency into
a channel you must reprogram the
search frequencies if you want to re-
sume the search.

The search mode can even involve
two bands. If you set up for 35.500
MHz LO and 152.650 UP the search

The smaller front panel section provides
push button control of all the functions;
frequency selection, frequency changes,
monitoring before entering a frequency in-
to a channel (programming), search, and
scan. Make a mistake? Clear it with the CL
key to save already programmed channels.
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The 9-volt transistor
radio battery is lo-
cated on the rear
apron. By maintaining
power at all times on
the CMOS ICs it as-
sures that the pro-
gramming is still there
if AC/DC power fails.

IRCLE 32 ON READER SERVICE COUPON

will take place within this range of fre-
quencies on all frequencies within the
PRO-2001’s tuning range.

The tuning range is 30-50 MHz (1.O
VHF), 144-174 MHz (Hl VHF), and
430-512 MHz (UHF). Each frequency
step for all tuning modes is 5 KHz for
VHF and 12.5 kHz for UHF—the stand-
ard frequency spacing. If you accident-
ally reprogram to the next lower cor-
rect channel; for example, if you erro-
neously program 155.556.000 the com-
puter will correct to 155.555.000 (5000
Hz spacing) when you press the moni-
tor or ENT buttons. A similar correc-
tion to 12.5 kHz is made for the UHF
frequencies. If you attempt to program
a frequency outside the monitor’s tuning
range the message Error is displayed on
the digital readout.

Overall performance checked out
strictly first rate. Measurements are
really unimportant because most mod-
ern equipment delivers essentially simi-
lar measurements. The PRO-2001's
sensitivity of 0.5 uV on VHF
and 1.0 uV on UHF is typical of
other high performance monitors, as is
the 60 dB adjacent channcl selectivity
attained through use of a crystal filter
in a 10.7 MHz first IF, and a ceramic
filter in the 455 kHz second IF.

What doesn’t show on measurements
is what makes the PRO-2001 an out-
standing performer. There’s automatic
center channel detection—if the trans-
mitting station is slightly off-frequency,
or you program a few kHz off-fre-
quency, the detector automatically
“pulls” for proper reception. This alone
makes the PRO-2001 a winner. Then,
there’s an unusually crisp and clean
sound from the built-in speaker even at
unusually loud volume levels—there is
little distortion even at piercing sound
levels.

Finally, there is “permanent” mem-
ory even when the power is turned off.
You can pull the plug in your home,
move the PRO-2001 to your car, plug
in to the auto battery, and when you
turn the power switch on all the fre-
quencies are still entered in the 16 chan-
nels. The reason for this is a CMOS

RAM (random access memory) that is
kept alive by a 9-volt transistor radio
battery stored in the back of the rear
apron. The battery is permanently con-
nected to the memory integrated cir-
cuits—it is not turned off by the power
switch—and because the CMOS devices
consume a minute amount of current
the battery will last about six months,
the exact time depending on the type of
battery used. Channel programming is
not lost when the battery is replaced as
long as the linecord is plugged in while
you are changing the battery. If you
attempt to change the battery with the
linecord disconnected it is most likely
the memory cells will lose their pro-
gramming. We say “most likely” be-
cause we inadvertently changed the
battery with the linecord disconnected
and did not lose programming. Perhaps
a capacitor in the CMOS power circuit
held the charge long enough to main-
tain memory (we did make the change
rather quickly), but don’t depend on it
to work for you. Simply follow instruc-
tions and be certain the linecord is
plugged into an AC outlet before you
disconnect the battery.

Summing Up. From almost every
point of view the PRO-2001 comes up
a winner. If there is any complaint it
concerns the programming procedure,

(Continued on page 94)
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}
A seven digit LED display, calibrated in MHz
and KHz, indicates the frequency entered
into a channel, the frequency located by
the search mode, the frequeny entered into
the monitor, or the frequency selected be-
for the user tells the computer what to do
with it. Normally, the digital display is an
indicator as to what channel is received.
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Become a “world-class”’ DXer by setting up your own
super-equipped, shortwave listening post.

by Roger Peterson

[] Your NEw SHORTWAVE radio is all
plugged in and hooked to the antenna
outside your window and you’re starting
to listen to the world. You've read a
little about the sport of DXing—tuning
in for long distance stations—and you
decide to give it a whirl. How can you
pursue this hobby and get a flood of
exotic QSL cards coming through the
mail? You have the main ingredients—
short wave set and antenna. But what
else do you need?

Information Aids. You probably be-
gan your listening by simply tuning
through the bands to see what stations
you could stumble onto. In time, you
can catch a lot of stations this way. The
experienced DXer, however, has a bet-
ter way. He has an up-to-date list of
foreign station broadcasts—by country,
time and frequency. Thus he is able to
target his tuning so that every time he
turns on his set, he knows exactly what
to look for. He may not always be suc-
cessful in getting the program he tunes
for but he knows where it can be found

The author tunes in a rare catch on his

Drake SSR-1 shortwave receiver. Note the
convenient layout of this listening post.
Everythmg is handy but the desktop re-
mains uncluttered—a key to relaxed DXing.

on the dial and, just as important, what
time it is on the air.

Where does the DXer get such a list?
Unfortunately, your local newspaper
doesn’t carry shortwave program list-
ings. If you are a regular reader of
Elementary Electronics, you have access
to Don Jensen’s DX articles and are
probably familiar with Elementary Elec-
tronics’ sister publication, Communica-
tions World. These are great sources of
information for the DXer but there are
many additional sources that will also
prove helpful.

The first source is a copy of the
World Radio TV Handbook. This 500-
page annual publication lists all known
shortwave broadcasters of the world. It
lists them by country, by frequency and
by time of broadcast. It also has a
wealth of other essential information.
For example, it gives the mailing ad-
dresses of all these stations—a necessity
for your sending in your reception re-
ports. It is available at many electronic
stores or by mail from Gilfer Associ-
ates, Inc., P.O. Box 239, Park Ridge,
N.J. 07656.

Up-dating foreign station broadcast-
ing times and frequencies once a year
is still not enough for the ardent DXer.
The rapidity with which stations change
their frequencies because of seasonal
propagation conditions and interference
by other stations broadcasting on the
same or nearby frequencies, will amaze
you. Therefore, the smart DXer joins a
shortwave club and receives its periodic
bulletins. These will feature reports sent
in by members from all over the coun-
try, noting changes in frequencies and
broadcasting times.

The same periodical will give you in-
formatien about QSL card receptions.
Members report on how long it took to
receive these from various countries and
whether or not return postage Wwas
needed. When you consider that it costs
31 cents each time you mail an over-
seas reception report, you may think
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A globe is a great aid for the SWL. It is
not as compact as a wall map but with a
flexible ruler you can measure distance
without the distortion effects of a flat map.
If you have trouble finding Ouagadougou
the first time you catch Radio Voltaique
you might need a pocket atlas with a
good gazetteer to find it in Upper Volta
in West Africa. Make sure it's up-to-date.

twice before sending one into a country
that seldom replies. But you can get
this kind of information from your
shortwave club bulletin.

There are a number of shortwave
clubs in the U.S. Some specialize in
various types of shortwave listening.
Others cover a variety of shortwave
broadcasting. The largest in the U.S.
that caters exclusively to the foreign
broadcast shortwave listener is the
North American Short Wave Associa-
tion, P.O. Box 13, Liberty, Indiana
47353,

Many DXers take the information
they get from these various sources and
make up a target list. One way to do
this is to use graph paper and list the
countries you plan to try for down the
left hand side of the paper, alphabeti-
cally. Leave space between countries
because many will have more than one
frequency that they broadcast from. List
the frequencies in the column to the
right of the country. Now go to the top
of the page and list the time in twenty-
four numbers. Start at the left wih “00”
and continue across the page with “01,”
“02”, etc. Finally, fill in the squares
below to correspond to each country's
broadcasting time and frequency. Now
you have a practical, cross-reference
list to work from. You can approach it
from either the top (by time of day) or
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by country (using the left-hand col-
umn).

Time Conversion Aids. One of the
mysteries for the beginner in shortwave
listening is the Greenwich Mean Time
(twenty-four hour) clock system. All
program listings are given in such un-
familiar numerals as “2300 hours,”
“1300 hours,” etc. It makes no sense at
all to go looking into a reference book
every time you see or hear this kind of
time announcement. Instead, make up
a time equivalent chart and tack it up
on the wall behind your receiver. Since
I want a morning-to-afternoon-to-night
listing, I start at the top with 1100 and
put down 6 AM. next to it, etc.

As handy as the chart is, you will
find that a 24-hour clock is also a vir-
tual necessity. You can make one your-
self by simply lettering in the “13” to
“23” additional hour-numbers under
the appropriate existing numbers on an
old kitchen clock. I used this arrange-
ment for a while but found that I al-
ways had to hesitate and think a second
to determine whether the clock said
0200 or 1400 hours. I finally broke
down and purchased a regular 24-hour
digital clock at an electronics store.
Now when I sit down at my listening
post and glance up at the clock on the
shelf, I'm completely converted to
G.M.T.—the World broadcaster’s and
DXer’s universal time.

Listening Aids. Your new shortwave
radio probably has a built-in speaker
and you might wonder how much bet-
ter the sound would be with a larger,
external unit. Unless your particular set
has a very poor speaker, you won’t see
much difference with the addition of an
outside speaker. Shortwave reception is

a long way from hi-fi. There is, how-
ever, one listening aid that every short-
wave listener should have and that is a
set of headphones.

Unless you live alone in a tent in the
middle of a forest, the squeaks and
noises from your shortwave set’s
speaker will not make you very popular
with the rest of the family. This will be
a very definite problem in the wee hours
of the morning or late at night when
you’re trying for some glamorous Afri-
can or Polynesian ‘“catch.”

Headphones fulfill another need; they
blot out external noises and let your
ears concentrate on your listening and
tuning. The last thing you need is the
sound of a car’s backfiring or the ring-
ing of a doorbell when you're in the
midst of tuning in that hard-to-get
foreign station.

When you purchase headphones,
make sure you get the communications
type. The hi-fi' headphones, used to
listen to stereo music are not for short-
wave listening. They will only empha-
size the squeaks and buzzes that you
don’t want to hear. And since you will
be using them for many hours, make
sure they are comfortable. If you wear
glasses, you may want to check into a
special type of headphone that rests on
your temples and has an adjustable
tubular sound arm that goes into your
ear.

Recording Aids. One of the handiest
items to have near your radio receiver
is a tape recorder. Some DXers use
tapes to send in QSL reports. Others
record specific programs or portions of
them. A tape recorder is particularly
uscful in catching those “P.Q. Box num-
bers” and addresses spoken over the air
by the foreign broadcaster. Also it is
a must if you are listening to a DX pro-
gram where a whole list of frequency
changes is being given out over the
air. Unless you're a shorthand whiz,

TARGET LIST

Country &

Time G.M.T.

Frequency 01 02 03 04 05 06 07 08 0910 1112 13 14 1516 17 18 19 20 21 22 23 24

Albania
7065
7300

Algeria
9685

Angola
3375
4820

Argentina
5985
6120

Australia
11705
15205

Every dedicated shortwave enthusiast should have a long target list — mark the |

frequency under the country and put an “X” under the time it signs on.
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A tape retorder is one of the most valuable
DX aids—it will remember that long string
of frequency changes that you couldn’t
copy fast enough or will keep listening
while you answer the phone or doorbell.
You can use a fancy reel-to-reel job or a
small cassette recorder like this Panasonic
RQ-332. Make sure the recorder has a jack
so you can patch in your receiver. This
unit has a counter so you can easily go
back to a catch by winding to the number.

you simply can’t write these numbers
down fast enough. With a recorder,
you can playback that portion of the
broadcast and write down the informa-
tion at your leisure. You will also find
a recorder handy when you’re busy
taking down notes on a program’s con-
tent for a QSL report and you are in-
terrupted by the telephone or doorbell.
In that case, you simply turn on your
recorder and finish your report later.
If you don’t have a tape recorder and
set out to purchase one, you might
consider an expensive reel-to-reel type,
but I find an inexpensive portable cas-
sette recorder works fine for my needs.
Geographic Aids. Part of the fun of
shortwave listening is to bring in those
programs from the far corners of the
World. Unless you have recently com-
pleted a modern geography course, you
will need some reference material to
look up the locations of such obscure
countries as Brunei, Sierra Leone and
Sri Lanka. A wall map will probably be
your first purchase. This is useful and
nice to have; when your set is bringing
in a program, you can look up and
marvel at the wonderful World of short-
wave listening that brings you this
broadcaster from several thousand miles
away. However, it still won't be quick
or easy to find some of these obscure
nations on the map. A better way is to
get a compact atlas that has a good
gazetteer to give you the page or map
reference for a particular location. I
find a “pocket book” size atlas the
handiest to use. When you buy one, be
sure it is a recently-published edition.
In places like Africa, new countries are
being born every year.
(Continued on page 100)
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Find programming gold at the end of this Apple’s rainbow.

Many hobbyists just starting out in
personal computing learn the hard way,
and much to their pocketbook’s chagrin,
that a “basic computer kit” is just a
black box that also needs a terminal,
memory expansion, higher language
program, and some device to feed the
higher language into the computer. Gen-
erally, the “extras” cost more than the
computer itself. Other hobbyists learn
that some kit computers have little or
poor technical backup for the builder
who runs into assembly problems, or
who receives defective components.

One way to avoid all these hassles
and get right into the end use of per-
sonal computing is to purchase a com-
plete system that’s up and running as
soon as it's unpacked, preferably with a
built-in higher language such as BASIC.
One of the few personal computers that
meets these requirements is the Apple II
from the Apple Computer Company.

Skin of the Apple. The Apple Il
contains so much in the way of resident
programming and operating features it's
difficult to know where to start, so let’s
begin with appearance.

The Apple II is built into a low pro-
file desk-size cabinet slightly larger than
a portable typewriter and it weighs

only a bit more than a good quality
portable. All circuits are self-contained
right down to the keyboard, so the first
logical question is: “What is used for
the display?”

The Apple II has a video jack for a
CRT (video monitor), but the company
recommends that you purchase a RF
modulator and use your own TV rather
than an expensive CRT. Just about any
of the popular RF modulators will work
well with the system and you'll find that
the quality of the picture will rival even
the best CRT.

Since the Apple II has built in color
graphics the best video monitor is a
color TV, though you can use a B & W
if you have no need for color graphics
or are trying to cut costs. (Right off the
bat you start saving because there’s no
need for a relatively expensive CRT
monitor; your home or office TV, no
matter how inexpensive, can serve as
the monitor.)

The output of the RF Modulator
feeds a coupling device such as the ones
supplied with electronic games; the type
that lets you switch the TV between the
game (computer) and the regular an-
tenna. Even with the modulator in-
stalled you can still use the video output
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to drive a standard 75-ohm input CRT
monitor—if you have need for such a
device.

Another extra supplied with the
Apple II is a set of “game paddle con-
trols” which can be plugged in by the
user. Apple has some game programs
available on cassette tape, or you can
write your own. The computer works
with or without the paddles, there’s no
need for modifications or “jumpers”;
if you want the paddies you just plug
them in.

Moving along to the most important
part, the computer itself, we find it is
initially supplied in the least expensive
version (about $1298) with 8K of
RAM and 8K of ROM (Read Only
Memory). The ROM contains a 2K
monitor system and a 6K BASIC that
includes any length variable names,
syntax and range errors indicated imme-
diately when entered, multiple line state-
ments, graphic commands (COLOR =
expr, PLOT,HLIN,VLIN, etc.), paddle
read commands, TEXT and graphic
commands to set display from BASIC,
memory boundary adjust, switchable
I/0 (input/output) assignments, cas-
sette save and load commands, and a
host of other usual and unusual fea-
tures.

However, the resident BASIC is an
integer BASIC (no decimal places).
While it can be used for many advanced
programs it is less than suitable for a
student as far as math or statistic studies
are concerned. Apple’s solution?

If you do need a floating point
BASIC, Apple has available a 16K
BASIC on cassette tape (which re-
quires 16K of memory) that is among
the most complete we have seen or used
in personal computers. Perhaps the only
limitation—caused by the fact the Apple
IT is a microcomputer and there’s a limit
to what can be built in at reasonable
cost—is that each time extended BASIC
is loaded the user must decide between
having graphic commands or LET and
REM commands. The extended BASIC
also provides for moving the cursor
anywhere on the screen without affect-
ing anything already displayed there;
or, the cursor can be programmed to
erase as it moves, or to enter displayed
characters into memory.

We could use up several pages de-
scribing the programming features and
still might not cover everything of spe-
cific interest to you. The best thing is
to send for Apple’s descriptive brochure
which spells it all out in detail.

Qne important thing we would like
to mention is a special appendix in the
“APPLESOFT Reference Manual™ (for
extended BASIC) on converting BASIC
programs not written in APPLESOFT.
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One of the most frustrating things for
the personal computing hobbyist is to
spend an hour or more typing in a
seemingly endless program only to find
it doesn’t work because there is little
standardization between so-called ANSI
Standard BASICs. Between ANSI BA-
SIC and IBM BASIC, there are some
far out discrepancies. Apple’s conver-
sion appendix can’t handle every prob-
lem you might run into, but it does
cover a goodly number of the most
common discrepancies.

One thing we must mention is the
sound effects generator, audible through
a built in speaker. The generator can be
user-programmed to pong, ping or flut-
ter with a variety of tones. Really en-
livens games!

At the Apple's Core. The computer
can address from 4K to 48K
bytes of RAM on the main board,
and sockets are provided so the
user can increase memory by simply
plugging in the appropriate chips. Either
4K or 16K chips can be used. The total
RAM capacity is organized into three
increments and you can intermix 4K
and 16K chips. Memory might be con-
figured as 4K/4K/4K, 16K/4K/4K,
16K /16K /4K, etc. It can be ordered
with any initial configuration, factory
installed and checked. Memory seleci
sockets and “jumpers” program the
computer for your particular memory
organization, and the jumpers can be
changed easily if you upgrade the mem-
ory capacity.

Just as the user can add RAM by
simply plugging in the appropriate ICs,
so too can he add ROM by plugging
programmed ROMs into one or both of
the spare ROM sockets factory installed
on the main board. The address for the
ROMs (or PROMs) is above the high-
est RAM location and can be under
software control, as can be the built-in
monitor and integer BASIC.

While there are eight connectors for
peripheral equipment such as printers
and disk recorders, no peripheral con-
trol boards were available at the time
this article was prepared. Cassette re-
cording of programs through the SAVE
and LOAD functions are presently done
utilizing an ordinary audio cassette re-
corder through phono jacks labeled cas-
sette IN and OUT. The OUT feeds a
recorder’s AUX input. The recorder’s
monitor output (from across the
speaker) feeds the IN jack. The re-
corder interface operates at 1500 baud,
some five times faster than the 300
baud Kansas City standard used by
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many hobby computers. This permits
unusually rapid loading of long pro-
grams such as the 16K Applesoft ex-
tended BASIC. Note that the recorder
is not under computer control as far
as start and stop is concerned; the user
starts the recorder in the play or record
mode before hitting RETURN (to load
or save), and stops the recorder after

Apple will soon be releasing a number of
peripheral devices. They will plug right into
provided 1/0 ports in the back of the
computer’s board.

the operation is completed.

We had no problems loading the
sample game, graphic and checkbook
programs using a moderately priced
cassette recorder (about $50), and
could load the 16K BASIC tapes (we

(Continued on page 87)
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Home computers often are used for games
—they can really be a lot of family fun!
With many home computers it can be
technically difficult to add game paddles,
which somewhat limits the games that can
be played. Apple comes equipped with
two paddles, which can be plugged right
in and programmed to operate with
special BASIC commands and functions.

POWER
SUPPLY

AARRNIRRRRNRRANY

IRVRNRRARRRRRRANRY

RAM /PROM
SOCKETS

The Apple 11 is a desk-size computer with a built-in keyboard, integer BASIC in ROM
and 4-color display capability. It has a standard video output jack for connection to
either a color or black-and-white monitor. However, you can save a good bit of money
by using a simple RF modulator to connect the Apple to your home television set—and
the display quality will still be excellent. You can add more memory, up to 48K, at
any time. If you need more than an integer BASIC, Apple has a 16K BASIC available.

I/D
SOCKETS
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[7] Last issue we talked about the im-
portant and fascinating role microcom-
puters are having in industry and in
home appliances. We talked about small
computers for billing and keeping in-
ventories, for controlling factory equip-
ment, as well as the role of microcom-
puters in microwave ovens and sewing
machines.

But there is much more. Microcom-
puters have become a part of our lives
not only through home appliances but
also through the variety of games and
educational units that have come into
our homes. We now think of games on
television screens as common. Yet, only
five years ago, we never heard of the
idea. Now a new breed of educational
and entertaining games are being de-
veloped at breakneck speed, games that
have the potential for tremendous va-
riety and growth. These games will be
as common as checkers and all hope
to be as popular and everlasting as
Monopoly. This issue we will cover a
variety of these “no-TV-needed” games,
and we will spend some extra time
playing one that is becoming very pop-
ular—computer backgammon.

Sports. Hand-held calculators have
proven to be such a natural tool of
just the right size that it is not surpris-
ing to find computer games being made
in calculator-sized packages. Two
sports-oriented games that have recently
hit the market are Football and Auto
Race, both by Mattel Electronics. In
Footbal!l an array of light emitting di-
odes (LEDs) marks the position and
movement of your running back as you
maneuver him across the field. Your
man must dodge five computer con-
trolled tacklers to score a touchdown.
An LED numeric display keeps track
of how well you do in downs, time left,
and yards to go. Auto Race is similar.
You race your car around a lap of
LEDs and try to miss the cars put in
your path by the computer, and to
beat the clock that continues to count
down as you speed your car along.
Both games have one feature found to

PUTER REAOQOUT

by Norman Myers, Computers Editor

No-TV Computer Games challenge your

intelligence more than your reflexes.

be all-important in such games—sound.
The Football game plays “Charge” if
you make a touchdown, and the Auto
Race has both motor sounds and beeps
for collisions. But it is the LED display
that is attractive and innovative on
these Mattel games. The matrix has
about 400 LEDS to give a kind of
television screen appearance. Football
sells for $30 and Auto Race is 25, both
available at standard retail stores.

Battles. Battles are another arena
that seems to appeal to our sense of
challenge. Here again Mattel has a
calculator-sized game of missile against
anti-missiles that is (as you might
guess) called Missile and uses the LED
array found in the other two games. It
sells for $25.

On the larger, tabletop scale, there
is a game sweeping through neighbor-
hoods called Code Name: Sector. This
Parker Brothers game pits two players
against each other as each controls a
destroyer attempting to sink a subma-
rine. The difficulty lies in the submarine
being controlled by the computer
through about 5000 sections of a nauti-
cal chart. You are given information on
its speed, direction, and depth, but you
are left to plot its course as a true de-
stroyer captain would. The game is not
only interesting and reasonably priced
($40); it also has behind it an old-
fashioned success story.

To operate Tryon’s
Gammonmaster you
press the start key and
the computer rolls
some LED “dice” and
play begins. This unit
protects its pieces
carefully and builds a
very solid defense.
The author only
managed to win twice
in 20 hard fought
games.

CIRCLE 76
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Around 1975, Robert Doyle of Mi-
cro Cosmos in Boston, Mass.,, ap-
proached Parker Brothers and others
with some ideas for microcomputer
games. Parker Brothers was interested,
gave Doyle a green light, and through
trial and error Code Name: Sector was
developed. It was Texas Instruments
that managed to form a special mask
to fabricate the read-only-memory
(ROM) and microprocessor with com-
puter instructions.

Milton Bradley also went to Texas
Instruments to have special fabrication
work. In this case it was for their Elec-
tronic Battleship, a game where the
computer is not competing with the
players but, instead, is providing sounds
and light flashes when ships are sunk.
In the standard battleship-type game
players try to guess where an oppon-
ent’s ships are on a grid and sink them
by calling out grid locations. With Elec-
tronic Battleship the computer knows
where all the ships are and lets out
sounds of sonar, explosions, and the
like, as hits or near-hits are made.

And More Wizardry. Microcomputers
may be a natural for that old electro-
mechanical clanker—the pinball ma-

chine. Electronic logic is already used
in pinball machines, such as the Atari-
ana by Altair and Lucky Seven by Wil-
liams. These units keep track of score
and control a variety of light and
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sound. But watch out for more.

I predict a small table-top pinball
machine for your home that will com-
pete against the player. If, for example,
you press a flipper button, it may block
the move unless you move to prevent
that block. Or it may try to control the
course of the ball away from your
home goal.

Then there are the number guessing
games where you try to determine the
computer-selecfed secret number in as
few guesses as possible. Comp IV by
Milton Bradley sells for $30 and gives
you indications of how close you are to
the number. The idea is to use your
noodle to home in on the number.
National Semiconductor has taken a dif-
ferent tack. They seem interested in
building learning machines for children.
Their Quiz Kid is one example that
kids 1 have met seem to love. You tell
the calculatorsized computer what
kind of mathematics problem you want
(addition, subtraction, multiplication,
division, or a combination) and you
tell it the level of difficulty you want.
Press a start button and poof—a prob-
lem appears on the calculator-type LED
readout. You have three chances to put
in the correct answer. If you cannot get
the answer, the Quiz Kid gives the
answer. Further, it keeps score of the
number right and wrong. Quiz Kid
Racer can be linked to another Racer
$O that two youngsters can compete

agairist each other in these mathematics
games while still competing agairist the
computer. Needless to say, the kid who
is turned on by Quiz Kid will get a lot
of practice in math.

Parlor Garmes. There is probably no
parlor game with more possible moves
and more possibilities than the age-old
game of chess. Giant high speed com-
puters have been programmed with
chess strategies and those computer
programs are very difficult for a tour-
nament chess player to beat. But those
programs have taken up to 30 secords
to make a decision which means that
around 30,000 possible outcomes or
strategies were considered during that
30 seconds. These large programs have
been designed to look ten to fifteen
moves ahead, which a human cannot do.

So, it is a little surprising to find a
computerized chess set on the market
that is the size of a large bread board
and which makes decisions in a matter
of seconds. If you would guess that
chess cannot be completely handled by
such a small and fast microcomputer
you are correct. But the Chess Chal-
lenger by Fidelity Electronics is said to
win against an average player 30 to 75
per cent of the time. A rather attractive
game, the Chess Challenger has a chess
board on the left side and a keyboard
accompanied by LEDs on the right. You
key in your move and it will respond
with its move. You move all pieces by
hand. The unit sells for around $200
(Heath sells a version) and for an ex-
tra $75 a Chess Challenger can be pur-
chased that allows you to select from
three levels of play. Also, a hand-held

Matel's Electronic Football
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This block diagram shows how the game
is processed by the microcircuitry. You
play against the computer and your run-
ning back tries to evade the gomputer-
controlled tacklers to scoré a touchdown.
To compete with others you have to score
faster than your opponents in this game.

No-TV Computer Games and their Manufacturers
Sports “Football" C Mattel
“Auto Race” C Mattel
Battles “Code Name: Sector" D Parker Brothers
“Electronic Battleship” D Milton Bradley
“Missile” C Mattel
Pinball “Atarian” D Altair
“Lucky Seven” D Williams
Number Guessing “Comp IV" ¢ Milton Bradley
Learning “Quiz Kid" (H National
Semiconductor
Parlor Games “Chess Challenger” D Fidelity
“Compuchess” ¢ Staid
“Gammonmaster” D Tryon
“Computer Backgammon” D Texas Micro
Games
Computer games that do not use television games are gaining in popularity both for entertain:
ment and for educational value. The above list shows a sample of what has recently come on the
market. “C" means the game is hand calculator-sized, and “D"" means it is meant for a desk or table.
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unit that gives you the moves but you
have to supply the chess board is made
by Staid and is called Compuchess. The
unit sells for around $160 and can be
instructed to play at six different levels
where level six is a tournament level
of play.

Backgammon. Then there is that hot
game called backgammon. If you have
heard of it but are afraid to try playing
—don’t be. It can be pldyed and loved
by anyone from five years of age on up.
The fact that it is fun and not as diffi-
cult as chess makes it a natural for the
microcomputer market. Sure enough,
there are computerized backgammon
games. One is marketed by Tryon Mar-
keting in Miami, Florida, and the other
by Texas Micro Games in Houston,
Texas. Each retails for around $200
and each works on the same principle.
As with the Chess Challenger, the play-
ing board is to the left and the key-
board and readout are on the right. To
get a feel for what the microcomputer
is doing, let’s briefly review the game of
backgammon and then let's take a look
at the kind of strategies and actions the
computer has to consider before it can
make a smart move.

(Continued on page 96)
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e/e assembles the...

" Heath SB-104A
SSB Transceiver

Super state-of-the-art makes long-distance hamming a cinch. circie 31 on READER SERVICE cOUPON

HERE ARE MANY GOOD REASONS for
owning a Heathkit SB-104A SSB

transceiver—reasons that would

make any self-respecting Ham’s mouth

water, but there is one feature on this
unit that makes it stand head-and-
shoulders above a lot of the competi-
tion. A featurc that makes operating an

SSB transceiver easier than flipping
channels on a CB set.
This feature is bandpass tuning

coupled with digital frequency readout.
Just think, no more frantic tuning of
the final as you change frequency to
chase DX, or peaking of the receiver
pre-selector to hear a signal barely dis-
cernable over the noise level. On the
SB-104A you simply tune until the digi-
tal readout indicates the desired operat-
ing frequency and that’s it. Press the
microphone’s PTT or hit the key and
you’re on-the-air. No tuning, no load-
ing, no peaking, no anything. All tun-
ing is automatically optimized by band-
pass filters.

Controls Out Front. Other less spec-
tacular, but no less important reasons
for going Heathkit is that the VOX gain
and VOX delay controls are out on the
front panel where they can easily be ad-
justed by the user to compensate for a
particular change in voice characteristic,
such as a low soft tone with relatively
long pauses between phrases, instead of
the user’s normal rapid-fire pacing.
(After all, sometimes a long day’s work

This view of the bottom of the chassis
shows the factory provided wiring har-
ness and the board connectors.

slows down spcech as well as energy.)
On the SB-104A you don’t have to go
searching behind concealed panels, or
look for concealed controls in order to
adjust the VOX for speech or CW key-
ing. (For CW operation a sidetone ds
provided, its level adjustment in on the
rear along with the anti-vox adjust-
ment.)

We don’t have room to cover the
more commonplace SB-104A features—
you can read about them in Heathkit’s
literature. We’ll cover some of the un-
usual operating conveniences furnished
along with the bandpass tuning and front
panel VOX controls.

First, there’s the digital frequency
readout in MHz down to 100 Hz. The
main VFO is a standard solid-state de-
sign utilizing an FET and threc-stage
buffer. The frequency display simply
indicates the output frequency derived
from the VFO and its mixers. The VFO
is not a digital frequency generator.
Overall stability is rated at 100 Hz/30-
minutes after a 30-minute warm-up.
The digital frequency readout accuracy
is within =200 Hz =1 count.

The front panel switching indicates
the many operating features. A panel
meter can be switch selected to indicate
the input power supply voltage (13.8
volts), ALC (automatic level control),
and relative power output. A VOX
switch selects VOX or PTT operation.
A 400 Hz switch selects an optional
400 Hz CW filter if the option is in-
stalled; otherwise, the SSB filter pro-
vides the CW selectivity. There is the
usual noise blanker, and LSB/USB/CW
selector (there is no AM operation).
Since the output transistors can be
zapped if the system tune-up exceeds
about 30-seconds—as when you're ad-
justing an antenna matching system or

The SSB/CW filter mod-
ule is typical of the
other cards. Here both
filters—the large black |
boxes—are shown in-
stalled. Note the lift-
ing handles on each
corner. You don’t have
to pry the boards out
of this durable unit.
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tuner—a low power Tune switch is pro-
vided. In the low tune mode power out-
put is reduced to nominally 1-watt (the
exact value depending on the specific
band in use).

In addition to the Vox Gain and Vox
Delay there are front panel controls for
AF Gain, RF Gain, AGC Action (fast,
slow, off), MIC/CW Level, and Band.
The bandswitch selects the operating
frequencies and reception-only of 15
MHz WWV for frequency and time
checks. (The transmitter does not oper-
ate on 15 MHz even though the fre-
quency is indicated on the digital dis-
play.)

Inputs and Outputs. Extensive rear
apron connections permit many custom-
izing arrangements to suite the particu-
lar neceds of the user.

Phono-type jacks are provided for
phone patch connections, auxiliary AF
input/output, driver out, IF out, two
spares, a speaker, ALC output (for an
associated linear amplifier), the VFO
output, the VFO buffer amplifier input,
telegraph key, and a common receive/
transmit antenna or a separate receive
antenna. (Yes, the antenna connections
are the phono type. For some unknown
reason Heath is still hung up on the
phono jack while the rest of the world
uses UHF or BNC connectors. It means
you must cut off UHF connector pre-
wired to your antenna’s transmission
line, or make an adaptor cable.

Two multi-contact keyway-type sock-
ets provide for the power and accessory
connections. Power can be obtained

directly from a 12-volt auto/marine
battery, or the optional HP-1144 AC
Power Supply. An SB-604 optional Ac-
cessory Speaker has space inside the
cabinet, and pre-drilled holes, for in-
ternal mounting AC power supply.
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The accessory connector provides
13.8 and 11 volt outputs, remote con-
trol of the transceiver’s T/R relay, a
set of isolated SPDT relay contacts, and
high/low output selection.

Modular Construction. Most of the
SB-104A circuits are on plug-in mod-
ules that mount in what is essentially
a main-frame. The motherboard that
provides connections for the modules is
interconnected by a wiring harness that
is supplied factory-sized and wrapped.
The two most critical assemblies, the
VFO and the receiver front-end module,
are supplied factory assembled and
aligned.

The basic kit includes only the SSB
IF filter. The 400 Hz CW filter is op-
tional, and we suggest you install it at
the time of construction if you feel
you will need the extra selectivity at
some future time. The installation is
made with the least fuss and possibility
for error if done while the circuits and
wiring are still fresh in your mind.

Bandpass Is Best. One thing for cer-
tain, it’s almost impossible to describe
the ease of operation using bandpass
tuning. After years of tuning the final
plate, the driver, the receiver preselec-
tor, and heaven knows what other cir-
cuits, it was strange to simply set the
tuning dial to the desired frequency and
do nothing other than squeeze the
mike's PTT switch or hit the key. Fact
is, we often found that when we tuned
across the band searching for a station
or a QRM-free hole we unconsciously

ss8 cw
FILTER

FILTER HEAT SINK

SWITCH

This top view shows the layout of the
chassis. Note the neat arrangement of
the circuit boards on the left.
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reached for a tuning control that wasn’t
there.

As for efficiency, bandpass tuning
checked out great. Receiver sensitivity
was essentially constant from one end
of each band to the other. The trans-
mitter output was similarly constant
across each band, with a little more
output at the higher frequencies. For
example, on 80 meters the nominal CW
output was 85-watts, increasing on each
band to a maximum of 98 watts at the
high end of 10 meters.

Our Glowing Conclusion. If you’re
looking for what pretty much amounts
to a state-of-the-art amateur radio trans-
ceiver, this new rig really fills the bill.
Its solid-state technology, its snappy

getting extraordinary reports on its sig-
nal strength and especially its audio
quality on SSB while operating under
the most adverse of conditions. Once
you try the CW filter, for example,
you'll never be afraid of QRM again.
So for all of you Novice and Technician
Class hams looking for the next step up
in equipment, or you CBers ready to
take the big plunge into ham radio,
we can recommend the Heath SB-104A
without any reservations whatever.
The basic SB-104A transceiver is
priced (mail order) at $699.95. Op-
tionals include the noise blanker kit at
$26.95, the 400 Hz CW filter at $39.95,
a mobile mount for $36.95, the station
speaker with enclosure for $37.95, and

styling, and its, ease and quickness of the fixed station power supply at
operation are dazzling. In weeks of $89.95.
operation our amateur radio staff (all For complete information on the
experienced Advanced Class hams) SB-104A line circle No. 31 on the
were terrifically impressed by the unit, reader’s service coupon. .
SIGNAL
STRENGTH DIGITAL
/POWEROUT  RF VOX XMIT/RAVE READOUT
METER GAIN  GAIN TUNING ~INKhz

AF GAIN

MIKE INPUT

METER
FUNCTIONS -

PHONES

MODE POWER LO/H},ON/OFF

The digital readout displays the complete operating frequency and no interpola-
tions are necessary. The frequency is not some switch-selected value plus the dial
readout. All switches are clearly marked and efficiently located on the panel.
This unit offers good value plus the satisfaction of buiding the unit. For
more information circle No. 31 on the reader’s service coupon.
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ACCESSORY
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PATCH IN
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7. N\ KEYER
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DRIVER IF

Except for the microphone and headphone jacks on the front panel, all inputs
and outputs are on the rear apron. The two large keyway connectors are for power
input and the accessory power and T/R-relay connections. Note that the antenna
connectors are phono jacks rather than UHF connectors; positioned under the
RF output transistor heat sinks they are hard to use and difficult to replace.
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[JThe spectre of a nuclear accident is
an all too familiar fear to we who must
live in this Atomic Age. To date, nu-
clear facilities have had an enviable
safety record and have shown them-
selves to be as safe or even safer than
conventional plants. The fact remains
that even a small accident at a nuclear
plant could result, at worst, in tremen-
dous loss of life and, at best, in a sud-
den and hard-to-meet threat.

By the order of the Federal German
Education and Science Ministry, the
town of Karlsruhe, Germany has com-
missioned the world’s first “‘nuclear fire-
brigade.” The seventy-man station,
christened the Karlsruhe Nuclear Re-
search Center, is fully operational and
ready to function in its unique way at
any time—though all hope the Center
will remain unneeded.
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The Center is equipped with a good
number of vehicles and many of them
are radio-controlled at distances up to
and surpassing a kilometer. Besides nor-
mal first-aid supplies, the Center also
inventories more than six hundred pro-
tective radiation-suits to cover the event
of a mass evacuation from a nuclear
facility. The remote control devices, in
particular, are masterpieces of electronic
ingenuity. With them, heip can arrive in
places man alone might not dare to go.

In the event of a rescue operation,
the Center is geared to react in three
separate waves of action. First, a group
of high-speed (90-mph) vehicles are
sent to the stricken area to report back
on the radiation leakage, damage, ex-
tent of casualties, etc. This “scout” wave
patrols the perimeter of the area, delves
into the area itself, and generally func-

o Radialion
Roundup

This team is ready to go when
the roentgen counts go up!

by Shane Piroli

A close-up of a manipulator arm shows that
they are surprisingly dexterous for their size.
This, one of the larger ones, is mounted
atop an all-wheel drive truck. it is used to
lift objects too heavy for a man, or to lift
large and contaminated objects.
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tions as first-in. The second wave is not
far behind.

This second wave is composed of
larger vehicles able to render more
sophisticated assistance. One of the
unique vehicles in this second wave,
pictured herein, is a gasoline-driven, re-
mote-controlied cart with an operational
range of about 600 meters. The cart’s
operator takes it into the suspect area
and a front-mounted geiger counter
clicks out a reading. If a radioactive
spot is found, a marker is dropped by
the cart for later machinery and men to
find.

The third wave is a group of tech-
nicians who must cope with all the
problems unearthed by the first two
waves. It is these men and women who
must find ways to remove contaminated
materials, to prevent the radiation from
spreading and who, more importantly,
must check to see that there are as yet
no undiscovered sources of unshielded
radiation.

The Center is run like a normal fire-
station, with a constant emergency
watch on duty. The nature of their work
ensures that they do not get much prac-
tice, but they have drills and practice
all the time. There have been several
false-alarms to keep them on their col-
lective toes, but as yet no real emer-
gencies.

They may, in fact, never be called
out for the “real” thing—and they're the
first to hope that they never are. Yet, if
the need ever arises it seems the Center
is ready to prove its worth, and to show
nuclear countries throughout the world
that such protection may be much bet-
ter later than never. ]

The interior of one of the largest class

of vehicles is a vast array of

sophisticated measuring devices. Here,

all data is evaluated and life or death
decisions must be made by the technicians
inside the mobile labs. Each lab can
function as an independent control area

in event of a true emergency.
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- LOMPUTER NEW PROOUCTS

ﬁere in one place each issue of e/e you will find product
information on the newest hobby computers and accessories.

Second Generation 16K RAM Family—
Intel's second family of 16-kilobit RAMs,
designated the Intel R2117, offers a
maximum access time of 150 nanosec-
onds, and a cycle time specified at 320-
ns which is claimed to be at least 55
nanoseconds faster than earlier 16K
RAMs having 150-ns access. Power dis-
sipation and maximum supply current
have also been reduced. “Current spik-
ing,” which generates system power
line noise, has been cut in half. Also, the 2117 provides a full +10% tolerance on
all three power supplies (45, +12 and —5 volts), and TTL compatibility with 300
MV of additional noise margin over competitive 16K RAMs, says Intel. One appli-
cation of the new latched output mode is hidden refresh. It holds the data output
valid following a read access. As a result, a read cycle can be extended to a read
and refresh cycle without affecting data validity. The 2117 family is packaged in
standard 16-pin dual-in-line packages and there are three speed selections:
2117-2, 150-ns maximum access, 320-ns read/write, 375-ns RMW cycle; 2117-3,
200-ns maximum access, 375-ns read/write, 375 RMW cycle; 2117-4, 250-ns maxi-
mum access, 410-ns read/write, 515 RMW cycle. Price for the 2117-2 is about
$55.00. Circle 51 on Reader Service card for more information,

Intelligent Remote Controlier—Mountain

Hardware’s Introl system is a sophisti-

cated remote control system that com- "
municates over standard 110 VAC
power lines so that no other direct wir-
ing between a computer and remote
units is needed. The AC Controller
board is an S-100 compatible board
that is capable of controlling up to 64
remote units anywhere in a building.
The AC Remote unit has two inde-
pendently controllable AC sockets that
can turn two 500-watt appliances on or
off. The computer can also “poll” the
remote to check its on/off status. Pro-
grams are easily written in Basic or assembly language to monitor and control
remote devices. Applications for the Introl system include home security, solar
heater control and even an easily implemented automated darkroom, according
to the manufacturer. Software routines are provided to help create unique controt
programs. Future compatible remotes will include a dyal temperature sensor and
an 8-input status sensor. Intro} systems are available in kit or assembled form. All
AC Remotes are housed in walnut cabinets. Kit prices: AC Controller, $149; AC
Remote, $99. Circle 70 on Reader Service Card for more information.

Parallel-1/O Interface Modules—Pacific
Cyber/Metrix offers a 12060 TTY/CRT In-
terface Module and a 12310 Parallel 1/0
Interface Module as accessories for the
company’'s PCM-12 microcomputer sys-
tem. The 12060 interfaces the PCM-12
microcomputer system. The 12060 inter-
faces the PCM-12 to any Teletypewriter,
to any TTY-substitute terminal, or to any
CRT terminal. The module uses DEC's
device codes 03 and 04, and provides
inputs and outputs for both the 20-mA

and RS-232 signaling levels. Other fea-
tures: user-selectable transmission rates
from 110 to 9600 baud, and programm-
able one-stop-bit or two-stop-bits opera-
tion. Prices of the 12060: kit, $97; as-
sembled, $167. The 12310 is a TTL-level
interface module that executes, for the
PCM-12, an .instruction set identical to
that which DEC’s DR8-EA model executes
for the PDP-8/E; it provides the 12-bit
parallel input/output control capability
necessary in data collection and control
applications. Two 26-conductor ribbon
cables (included) supply all connections
to external equipment. Prices of the
12310: kit, $138; assembled, $215. Circle
64 for more information about this
product.

Static Memory Modules for PCM-12—
Three static memory modules are avail-
able for use with the PCM-12, a 6100
microprocessor-based, 12-bit microcom-
puter system marketed by Pacific
Cyber/Metrix. Model 1202A is a 4096-
word by 12-bit memory element (left in
photo) that constitutes one full field of
memory for the PCM-12. There are 59
IC’s, of which 48 are premium-quality,
low-power, 1K static memory devices.
Priced $289 assembled and tested, and $199 in kit form. Model 12160 is a combi-
nation EPROM/RAM that holds (in the highest pages of its field) 1:5K 12-bit
words of UV-erasable ROM and (in its lowest pages 512 12-bit words of n-channel
RAM; two such boards fill a 4K field of memory with 3K words of EPROM and 1K
L words of RAM. Prices: $455 assembled, $385 in kit form. Model 12210 (right) is a
on-volatile memory organized as 4096 12-bit words. It's comprised of 48 1K
MOS RAMs with automatic-recharge battery back-up; the module retains memory
| tents for us to 30 days with system power turned off. In combination with
M’s 12230 Power-Fail module, this unit makes a PCM-12 system totally trans-

t to AC-line power failures. Prices: $580 assembled and $490 in kit form.
64 on Reader Service Card for more information about this product.

Reader/Punch Interface Modules—Pacific
Cyber/Metrix adds two more modules, a
High Speed Reader/Punch Interface
(12070) and a Mag-Tape Interface (12080)
to support the company’s PCM-12 micro-

computer system. Both are available in
kit form or fully assembled. The Reader/
Punch module interfaces the Addmaster
model 601 paper-tape reader and Epson
model 6110 paperstape punch to the
PCM-12. It's fully compatible with PDP-8

(Continued on page 94)
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Mobile CB SSB Rig
The new SBE Sidebander IV Model (SBE-
27CB/A) is a compact, 40-channel SSB/AM
mobile transceiver featuring digitally syn-
thesized circuitry which is said to supply
stable, accurate frequency generation on
upper sideband, lower sideband, and AM fre-
quencies on all 40 Citizen’s Band channels.
RF output of the unit is 4-watts AM and 12-
watts SSB PEP. Features include receiving

w'nl_m‘

T T T
2D H D
Tﬂ -
CIRCLE 60 ON READER .SERVICE COUPON

section with both a switchable noise blanker
and switchable noise limiter. Other controls
are squelch, volume, SSB clarifier, and RF
gain control for adjusting receiving sensi-
tivity to near or far stations. The Sidebander
IV carries a suggested list price of $379.95
and is available at SBE dealers throughout
the country. Further information is also
available by writing SBE, Inc., 220 Airport
Blvd., Watsonville, CA 95076.

Torture Tested
If your base antenna collapsed from the
weight of ice and wind force this past win-
ter, you might consider replacing it with the
Avanti Astro Beam. An unusual test of an
Astro-Beam CB base antenna was performed
at the factory during the past winter. With
the temperature at 15° and winds around 25
mph, an Astro-Beam and several other Avanti
antennas were sprayed with water until an

SEREE o T

CIRCLE 66 ON READER SERVICE COUPON

N Ty “e e puts together in one neat package some of the newest CB rigs,
S ‘g antennas and accessories for you to use in CB contacts this year!

ice build up of several hundred pounds
accumulated. Avanti reports that the Astro-
Beam not only kept its shape, but its trans-
mit and receive qualities were unchanged!
Test programs like this make sure that the
Avanti antenna will not only give you their
performance, but stay up there as well. The
Astro-Beam sells for $79.95. Write today for
a free catalog. Avanti Research and Develop-
ment, Inc., 340 Stewart Ave., Addison, L
60106.

Finger-tip Controi
Finger-tip convenience can now be added to
the microphones made by Astatic. Urban
Engineering is now manufacturing a Finger-
tip Volume Control for use on all Astatic
TUGB, TUGY, and TUPY style D104 micro-
phones, inciuding the Golden Eagle and new
Silver Eagie. The unit replaces the stock
bottom plate and requires no drilling or
modifications of any kind. Made of handsome

CIRCLE 67 ON READER SERVICE COUPON

black Cycolac, it is both attractive and dur-
able, insuring years of trouble-free service.
No-scratch feet protect fine furniture, while
the large easy-to-read dial gives complete
volume adjustment at the touch of a finger.
No more fumbling with screwdrivers or nail
files. Shipped complete with all hardware
and instructions. Sells for $7.95. For more
information, write to Urban Engineering,
Inc., P.0. Box 5701052, Miami, FL 33157.

Uitra Base Station
The Ultra CP-2000B CB SSB base station
transceiver from CPl has a unique modula-
tion circuit which is reported to provide an
unusuatly high-level of modulation without
exceeding the FCC's stringent specifications
for 40-channel radios. The new CPI circuitry
actually outperforms the modulation of tube-
type radios, thus providing the benefits of
solid state reliability in a transmitter suited
to the serious hobbyist. The Ultra CP-2000B
also outperforms the FCC's requirement for
spurious “harmonic radiation by 10 dB with
an outstanding —70 dB figure. In addition,
the radio possesses infinite SWR mismatch
tolerance, so the unit's output transistors
cannot be damaged by high SWR. Suggested
price of the Ultra CP-2000B is $600.00. For
further information on the CP-2000B, and
the complete line of CPI's high technology,
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American-made communications gear, write
to Communications Power, Inc., 2407
Charleston Road, Mountain View, CA 94043.

Kills TVI
Telco has a new addition to its line of Low
Pass TVI Filters. The XLP-150 handles more
than 150 watts AM/300 watts PEP SSB.
According to the manufacturer it suppresses
all harmonics above 41 MHz by more than
75 dB. The unit eliminates transmitted
harmonics causing TVI. With all the fuss the
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FCC is now making about TVI, the SLP-150
is a must for CB stations. Easily installed
in coax transmission line with standard PL
259 connectors. Sells for $14.50. No input/
output polarity necessary. For additional in-
formation, contact Telco Products Corpora-
tion, 44 Seacliff Avenue, Glen Cove, NY
11542,

Antenna Flasher
Shur-Lok’s new CB antenna accessory, ap-
propriately named = “See Mee” Antenna
Flasher, is designed to be used on loaded
steel masted antennas or full-length steel
whips. See Mee lights and flashes when the
CB mike is keyed or a message is trans-
mitted. The “See Mee” neon bulb is fired by
the R. F. power generated by any CB Radio.
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The neon bulb is enclosed in a special un-
breakable enclosure, decorative in the day-
time, and a flashing beacon to friends at
night. See Mee is easy to install, no wires
to hook up, has a self locking feature, a
lifetime 20,000-hour neon bulb and an un-
breakable enclosure. Suggested retail price
is $2.95. For more info, write to Shur-Lok
Mfg. Co., Inc., 413 North Main, Hutchins.
TX 75141. l
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Rathis
(B Carousel

by Kathi Martin, KGK 3916

You won’t have to sweet talk the “candy company” if you use this gadget.

[[] As MANY OF YoU have found out the
hard way, next to selectivity when it's
really needed, the most important char-
acteristic of a CB rig is the modulation;
to be more precise, how much distor-
tion and how much talk power? De-
pending on someone else for a modula-
tion check is often a waste of time be-
cause one CB'ers “tree top tal]” is an-
other's “youre muddy and distorted.”

Modulation Checks. The best way to
check exactly how much talk power
your rig is putting out is to take a look
at the actual modulated RF on an oscil-
loscope; but as I have discovered in my
travels, many CB service shops that
claim to have the latest in laboratory
test equipment lack a 'scope capable of
handling up to 30 MHz. In fact, many
only have ordinary service ’scopes, and
really make their modulation checks by
simply listening to the signal on another
receiver. Unfortunately, unless the mod-
ulation is a mess of hash and hum any-
thing sounds “tree top tall” when re-
ceived five or 10 feet away.

Now I realize that many service
shops, CB clubs, REACT teams and
individual CBers cannot afford a 30

MHz ’scope when the most it will be
used for is to check modulation; but
there is a way you can use an ordinary
service grade or hobby ’scope to check
CB signals for modulation with as much
accuracy as a lab 'scope will give you.

The trick is to use a special frequency
converter that “beats” the 27 MHz CB
signal down to less than 1MHz, and 1
MHz can be handled by virtually any
’scope built since 1947. Fact is, a con-
verter such as the Sencore Model CB44
beats the signal down to around 500
kHz, a frequency easily handled even
by those second-rate ’scopes some edu-
cators stick on their students.

The photographs taken off my ’scope
show how the frequency converter
works. In top picture I have installed
vertical amplifiers with a 1 MHz upper
limit in my Tektronix 'scope. One amp-
lifier, illustrated by the top trace, gets
a channel 19 direct RF output feed
from a Realistic Navaho transceiver,
The other 1 MHz amplifier, illustrated
by the bottom trace, gets a feed of
approximately 5¥9 kHz from the Sen-
core CB44 frequency converter. Note
how the direct RF feed—the top trace—

A 27 MHz CB signal fed into a 1 MHz
vertical ‘scope amplifier produced the
unusable trace shown at the top. Feeding
the same 27 MHz CB signal through the
Sencore CB44 and then through a 1 MHz
amplifier produced the perfect representa-
tion of the modulated signal shown by
the highly-readable bottom trace.
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Which is the real signal? The top trace is
the direct 27 MHz signal fed through a
30-MHz vertical amp. The bottom trace is
the same signal converted by the CB44 and
fed to a 1 MHz amp. Other than brilliance,
which is a function of the ‘scope, the
traces are identical; proving the CB44
delivers an accurate trace of a 27-MHz
signal at a signal frequency below 1-MHz.

is distorted, totally unusable; and note
that the input sensitivity has been set
for 10 mV, yet the signal does not fill
one major vertical division.

The bottom trace, through the fre-
quency converter, is exactly the same
signal at the exact same time as the
top trace. Firstly, note the amplifier

SENCORe:

21MMi SCOPE IREQUENCY COWVERTER
R . A9 08 18y W 00 08 Sesemis were
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The CB44 isn’t much larger than a pack of
king-size cigarettes. It has one connection,
to the transceiver, and provides a 12-watt
dummy load and its own power (part of
the RF output is rectified for operating
DC). For more information circle number
54 on the reader’s service coupon.

attenuator is set for 2-volts (some out-
put from the converter) and the modu-
lation pattern is easily observed. (That
is what low distortion, full talk power
modulation is supposed to look like.)

Just to show I'm not selling you a
bill of goods, I've prepared the bottom
scope display. The amplifier for the top
trace has been changed to a 60 Mhz
model (it can easily handle 27 MHz).
The amp for the bottom trace is still the
1 MHz amplifier. I have used attenua-
tion probes to change the input sensi-
tivities so you can be certain I haven't
simply retouched the top photo. Note
the amplifier sensitivities now show
200 mV and 50 mV.

Other than the density of the traces,
which only affect the photograph, there
is no difference to the eye between the
top trace made directly from 27 MHz,
and the 519 kHz converted frequency
made exactly at the same time from the
top signal, shown by the bottom trace.

(Continued on page 90)
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ANTIQUE
RADIO
CORNER

2.

The ABC’s of B battery eliminators.

[ Hello! out there in Radioland. Here
it is spring and almost into summer.
We have been talking about collecting
antique radios for a long time. Now let
us consider an accessory necessity to
the operation of an old battery radio.
One of the more expensive ifems a
radio owner had to buy were batteries.

There was an “A” battery used to
light the filaments of the vacuum tubes.
There was the “B” battery needed to
supply the high plate voltage for the
tubes, and a “C” battery that supplied
the grid bias voltage. The A battery
was usually a 6 volt storage battery just
like the one used in an automobile.
This battery was called a storage bat-
tery because it stored up electrical
energy when it was charged and then
gave up the energy to light the tube
filaments. It was necessary to take this
battery to a charging station as often as
one time per week. Recharging the bat-
tery cost from 50¢ to $1.00 for each
charge. It wasn’t long before radio users
purchased their own battery chargers.

B batteries were called primary bat-
eries because the chemical design pro-
'vides a certain amount of energy and
then is exhausted. It could not be re-
charged. Most one, two, or three tube

Here’s an antique RCA radio transmitter,
model ET-3619. 1t was one of the contest
winners at the AWA Confernece that was
recently held in Dearborn, Michigan.

By James A. Fred

radios used onc or two 45-volt B bat-
teries while four or five tube sets with
loudspeakers normally used three B
batteries. In 1926 an Eveready, 45 volt,
type 772 battery cost $3.75 and, when
used two hours per day, lasted about
four months. The heavy duty Eveready
Layerbilt B battery cost $5.50 and
lasted about eight months. So you can
see that back then operating a radio
many hours per day was very expensive.

The C battery cost less than $1.00
and was used to supply a fixed bias
voltage to the power output tube. This
tube would then draw less current from
the B battery and provide more undis-
tofted power from the loudspeaker.
The above cstimated lifc of a B battery
was based on a radio set using a C bat-
tery. A C battery would last several
years.

It wasn’t surprising that a B bat-
tery substitute was soon designed,
These devices become known as B bat-
tery eliminators. There are three good
reasons why a battery substitute is
advantageous. They are: economy, con-
venience, and superior performance.

Economy was important because the
eliminator could pay for itself if used
two years or more. The price of an elimi-
nator ran from $30.00 to $50.00 while
one built from a kit would be 20% less.
Convenience merely meant that the set
owner would never have to worry about
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his battery being dead just when his
favorite program came on the air. As
long as he paid his electric bill the elimi-
nator would play his radio. On the part
of superior performance a debate began
among the experts. However, the con-
sensus of opinion seemed to be that a
well designed B eliminator would out-
perform a set of B batteries.

The B eliminator consisted of a
power transformer, rectifier, filter
choke(s), filter capacitor, and one or
more adjustable resistors. These devices
were housed in a steel container with a
line cord, switches, etc. A circuit dia-
gram of a typical B eliminator is shown.
The transformer was used to step up
the 115 volt AC line voltage to about
300 volts. This voltage was rectified
(changed to pulsating DC) by a full
wave rectifier tube. There were differ-
ent kinds of rectifiers in use. There were
electrolytic rectifiers that relied upon a
chemical action to rectify the AC.
There were high vacuum tubes and
gaseous tubes. All the rectifiers did the
same thing, but the gaseous tube was
more efficient because it had no fila-
ment and so saved 10 watts of power.
The best known gaseous rectifier was
the Raytheon type BH tube. In the
1930°'s another gascous rtectifier tube,
an OZ4, was used in millions of auto-
mobile radios.

After the AC was rectified into pul-

A second place winner
in the transmitter
division at the AWA
Conference was this
Paragon Radio Tele-
phone, type 2-5-U.
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sating DC it had a 120 cycle ripple
voltage superimposed on it. If this
voltage were applied to a radio receiver
all you would hear would be a loud
hum. The filter chokes and filter capa-
citors were put into the circuit to
smooth out the pulsating DC and pro-
vide smooth, hum free, DC. These are
L1, L2, Cl1, C2, C3.

The average B eliminator provides
180 volts for all tubes except the detec-
tor. The detector is usually operated
at a lower voltage, often 67 volts DC.
To obtain optimum performance the
detector voltage should be variable so
resistor R1 is used to adjust the detec-
tor voltage. C4 is a bypass capacitor
used as an RF return to ground.

Some collectors try to find B elimi-
nators to power their battery radios.
Recently I found that I had 7 elimina-
tors. T will restore them when I find
time and will sell or trade some of
them. 1 especially want to find a King-
ston “B” Eliminator made by the K-
komo Electric Company, Kokomo, IN.
The reason 1 want this one is because
I worked for the Kingston Radio Com-
pany, the sucecssor to the Kokomo
Electric Company, for 8% years as a
Junior Radio Engineer between 1945
and 1954 If any reader has a Kingston
“B" Eliminator I would be happy to
trade one of mine for it. The QST maga-
zines of the 1925-1926 era advertise
the Kingston Eliminator.

In my youth I wanted to be a radio-
telegrapher, but I never did much about
it. As I read POPULAR MECHANICS, RADIO
CRAFT Or a QST magazine I would see
the advertisement for the Dodge Tele-
graph Institute, which later became the
Dodge Radio and Telegraph Institute
in Valparaiso, Indiana. Still later, as the
demand for railroad telegraphers ended,
the Institute began to train students in
Radio and Electronics and changed
their name to the Valparaiso Technical
Institute.

In November 1977 members of the
Indiana Historical Radio Society were
guests of the Valparaiso Technical In-
stitute. At one time in its history it was
known as the Dodge Institute and it is
estimated that over 50% of all trained
Railroad Telegraphers had graduated
from the Dodge Institute. During WW
IT thousands of GI’s were trained in
radio theory and operation at the In-
stitute.

An AM radio station, WMWI oper-
ating on 1080 KC, is operated in con-
junction with the Institute, and the Wil-
bur H. Cummings Museum of Elec-
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PARTS LIST FOR A TYPICAL “B” BATTERY ELIMINATOR—1926 VINTAGE

C1, €2, C3—-2-uF electrolytic capacitor, 400-
Ve
C4—.5-uF electrolytic capacitor, 200-VDC

Need components? HOBBY MART has them—see page 88.

- —0 B -

L1, L2—5-Henry Filter Choke
R1—- 10,000-0hm potentiometer
R2--10,000-0hm resistor

tronics is located in the same building
that houses the radio station. Mr. Cum-
mings was the first President of the
Institute’s Alumni Association. He also
held a teaching position in the school
and served as Vice-President on Engi-
neering for the National Broadcasting
Company.

The Museum houses many old radio
receivers, speakers, electrical measuring
instruments, early telephone quipment,
an Edison wax cylinder player, old
Television sets, and a 78 RPM See-
burg Jukebox. One of the most inter-
esting exhibits is a salesman’s sample
case with the different stages in the
manufacture of a vacuum tube dis-
played. Each stage in the tube’s as-
sembly has its own example taken from
an actual production line. There is the
filament, plate, grid, base, pins, stem,
and glass bulb preform. Finally there
is the completely finished, ready to
operate, tube,

I was amazed to find, listed among a
sampling of their graduates, that two old
friends I have known for 30 years had
graduated from the Dodge radio and
Telegraph Institute.

If you are in the vicinity of Valpar-
aiso, Indiana it will be well worth your
time to visit the Wilbur. H. Cummings
Museum of Electronics. 1 am sure you
will enjoy it.

In the September-October issue of
ELEMENTARY ELECTRONICS magazine I
told you how to modify an 864 vacuum
tube so that it could be used in place of
the WD-11 tube. I realized that the
spacing of the pins in the 864 base was
slightly different than those of the WD-
11. Some of my readers wrote in telling
me they were having trouble inserting
the 864 tube into a WD-11 socket.
Most collectors were able, with a little
effort, to get the 864 into the WD-11
socket. I talked to my friends over at
Antique Radio Parts about this prob-
lem and now they have come up with
the perfect replacement tube base for
the WD-11. They have purchased a

ThlS crystal radio receiver is in mint condi-
tion! It's from the collection of Hardin
McCauley of St. John, Indiana. It’s a Com-
merce Radiophone made in Detroit, MI.

quantity of blank tube bases and will
jig bore the pin holes in the exact con-
figuration to fit the WD-11 sockets.
They will stake in 3 small pins and the
one large pin to make the base com-
plete. They will offer the base to those
collectors who want to rework their
864 tubes, or for those collectors who
lack the tools or experience necessary
to make the base change, they will have
new 864 tubes with the new WD-11
bases already installed. The pin loca-
tion dimensions will be taken from a
1923 WD-11 tube. Write to Antique
Radio Parts, P.O. Box 42, Rossville,
IN 46065 for their brochure Be sure
and enclose a long SASE.

You may remember that I told you
about a new book “Saga of the Vacuum
Tube” by Gerald Tyne that would be
available in 1977. After nearly a year’s
delay, and a change of publishers, the
book is now available. This new book
records the history of the vacuum tube.
This fascinating study not only traces
the history of the tube in the United
States, but presents little-known infor-
mation about the French, English,
Dutch, and German pioneers. It has
494 information packed pages beginning

(Continued on page 92)
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MICROPROCESSORS

THEIR NUMBER SYSTEMS
AND CODES

Microprocessors are changing your world, and if you want to keep pace you’ll have to

know how they work and how to use them. This two part series will have you understand-
ing the basics of using number systems and codes—the essentials of microprocessor
programming—and give you the foundation for experimenting on your own. Get ready for

the great new microprocessor era with ELEMENTARY ELECTRONICS.

C—ondensed and moditied for magazi_ne pdblication. by permission, from pp.?-T]o 1-61—,_15 the Heath Microprocessor Course, Heath Catalog
number EE-3401. Copyright 1977, ail rights reserved. Microprocessor Course is available from Heath Company, Benton Harbor, M1 49022.

WHAT you wiLL LEARN. To understand and work with
microprocessors, it's necessary to understand the binary
numbers and codes which make up the basic language of
these microprocessors. If you approach the problem logic-
ally, you'll find that it’s all even easier than you might
suspect.

In this first installment, we begin to condense the Heathkit
home-study course on microcomputers. We think you will
agree that this coursc makes learning interesting and fun.

By the time you finish this installment, you'll understand
quite a bit about numbering systems. Given any decimal
number, you will be able to convert it into its binary or
octal equivalent. ‘You’'ll be able to convert back and forth
from binary to octal. You’ll know what a radix is, an integer,
and a whole lot about numbering systems in general.

Follow along in these continuing installments and join us
on the path to understanding microprocessors.

DECIMAL NUMBER SYSTEM

The number system we are all familiar with is the deci-
mal number system. This system was originally devised by
Hindu mathematicians in India about 400 A.D. The Arabs
began to use the system about 800 A.D., where it became
known as the Arabic Number System. After it was intro-
duced to the European community about 1200 A.D., the
system soon acquired the title “‘decimal number system.”

A basic distinguishing feature of a number system is its
base or radix. The base indicates the number of characters
or digits used to represent quantities in that number sys-
tem. The decimal number system has a base or radix of
10 because we use the ten digits 0 through 9 to represent
quantities. When a number system is used where the base
is not known, a subscript is used to show the base. For
example, the number 4603, is derived from a number sys-
tem with a base of 10.

Positional Notation. The decimal number system is posi-
tional or weighted. This micans each digit position in a
number carrics a particular weight which determines the
magnitude of that number. Each position has a weight de-
termined by some power of the number system base, in this
case 10. The positional weights are 100 (units) (1 unit),
101 (tens), 102 (hundreds), etc: Refer to Figure 1 for a
condensed listing of powers of 10.
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100=1

10t =10
102=100
103 =1,000
10+ = 10,000

105 = 100,000

108 = 1,000,000

107 = 10,000,000
108 = 100,000,000
10° = 1,000,000,000

Figure 1

We evaluate the total quantity of a number by consider-
ing the specific digits and the weights of their positions. For
example, the decimal number 4603 is written in the short-
hand notation with which we are all familiar. This number
can also be expressed with positional notation.

(4% 103) + (6x 102) + (0 x 101) + (3 x 100) =
(4 x 1000) + (6 x 100) + (0 x 10) + (3 x 1) =
4000 + 600 + 0 + 3 = 4603,

To determine the value of a number, multiply each digit
by the weight of its position and add the results.

Fractional Numbers. So far, only integer or whole numbers
have been discussed. An integer is any of the natural num-
bers, the negatives of these numbers, or zero (that is, 0, 1,
4, 7, etc.). Thus, an integer represents a whole or complete
number. But, it is often necessary to express quantities in
terms of fractional parts of a whole number.

Decimal fractions are numbers whose positions have
weights that are negative powers of ten such as:

10-1¢ =1/10 =0Q.1, 10-2=1/100 =0.01, etc.

Figure 2 provides a condensed listing of negative powers
of 10 (decimal fractions).

10'1=1/10 =0.1
10-2=1/100 =0.01
10*==1/1000 = 0.001
104=1/10,000 = 0.0001
10-5 = 1/100,000 = 0.00001

10-6 = 1/1,000,000 = 0.000001
Figure 2
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A radix point (decimal point for base 10 numbers) separates
the integer and fractional parts of a number. The integer or
whole portion is to the left of the decimal point and has
positional weights of units, tens, hundreds, etc. The frac-
tional part of the number is to the right of the decimal point
and has positional weights of tenths, hundredths, thou-
sandths, etc. To illustrate this, the decimal number 278.94
can be written with positional notation as shown below.

(2 X 102) + (7 x 10') + (8 x 10°) x (9 x 101 +
(4 x 102) = (2 x 100) + (7x 10) + (8 x 1) +
(9 x 1/10) 4+ (4x 1/100) =200 + 70 + 8 + 0.9 +
0.04 = 278.94,,

In this exemple, the left-most digit (2 x 102) is the most
significant digit or MSD bcause it carries the greatest weight
in determining the value of the number. The right-most digit,
called the least significant digit or LSD, has the lowest weight
in determining the value of the number. Therefore, as the
term implies, the MSD is the digit that will affect the greatest
change when its value is altered. The L.SD has the smallest
effect on the complete number value.

BINARY NUMBER SYSTEM

The simplest number system that uses positional notation
is the binary number system. As the name implies, a binary
system contains only two elements or states. In a number
system this is expressed as a base of 2, using the digits 0 and
1. These two digits have the same basic value as 0 and 1
in the decimal number system.

Because of its simplicity, microprocessors use the binary
number system to manipulate data. Binary data is repre-
sented by binary digits called bits. The term bit is derived
from the contraction of binary digit. Microprocessors oper-
ate on groups of bits which are referred to as words. The
binary number 11101101 contains eight bits.

Positional Notation

As with the decimal number system, each bit (digit)
position of a binary number carries a particular weight which
determines the magnitude of that number. The weight of
each position is determined by some power of the number
system base (in this example 2). To evaluate the total
quantity of a number, consider the specific bits and the
weights of their positions. (Refer to Figure 3 for a con-
densed listing of powers of 2.) For example, the binary
number 110101 can be written with positional notation as
follows:

(1x2%) +(1 x 24)+(0 x 23)+(1 x 22) +(0 x 21) +(1 x 29)

To determine the decimal value of the binary number
110101, multiply each bit by its positional weight and add
the results.

(1 x32)+(1 x 16)+(0 x 8)+(1 x )+(0 x 2)+(1 x 1)=
32+16+40+4+04+1=53,,

Fractional binary numbers are expresesd as negative
powers of 2. Figure 4 provides a condensed listing of nega-
tive powers of 2. In positional notation, the binary number
0.1101 can be expressed as follows:

(1 x2°1)4(1 x22)4(0x 2°3)4(1 x 2°4)

82

20=1, 26 = 64,,
Wato 27 =128,
22 =4,, 28 = 256,,,
28 =38,, 29 =512,
21 = 164, 210 = 1024,
25 =132, 211 = 2048, ,

Figure 3

To determine the decimal value of the binary number
0.1101, multiply each bit by its positional weight and add
the results.

(1x1/2) +(1x1/4)+(0x 1/8)+(1 x1/16) =
0.5+0.25+0+0.0625 = 0.8125,

In binary number system, radix point is called binary point.

21=1/2 . =05,
22=1/4 =0.25,
283=1/8 =0.125,
24=1/16 =0.625,,
25=1/32 =0.03125,,
2-6=1/64 =0.015625,,
277=1/128 =0.0078125,,
2-8=1/256 = 0.00390625,,
Figure 4

Converting Between the Binary and Decimal
Number Systems

In working with microprocessors, you will often need to
determine the decimal value of binary numbers. In addition.
you will find it necessary to convert a specific decimal num-
ber into its binary equivalent. The following information
shows how such conversions are accomplished.

Binary to Decimal. To convert a binary number into its
decimal equivalent, add together the weights of the positions
in the number where binary 1's occur. The weights of the
integer and fractional positions are indicated below.

INTEGER FRACTION
2% | 24 | 23 | 22| 20 | 20 2-!| 22
32 | 16 8 4 2 | .5 | .28

BINARY POINT

As an example, convert the binary number 1010 into its
decimal equivalent. Since no binary point is shown, the
number is assumed to be an integer number, where the
binary point is to the right of the number. The right-most
bit, called the least significant bit or LSB, has the lowest
integer weight of 20=1. The left-most bit is the most
significant bit (MSB) because it carrics the greatest weight
in determining the value of the number. In this example, it
has a weight of 22=8. To evalaute the number, add to-
gether the weights of the positions where binary 1's appear.
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In this example, 1’s occur in the 2% and 2! positions. The
decimal equivalent is ten.

Binary Number 1 0 1 0,
Position Weights 2% 22 21 20
Decimal Equivalent
8 +0 +2 +0=10,,

To further illustrate this process, convert the binary
number 101101.11 into its decimal equivalent.

Binary Number 1 0 11 0 1 1 1
Position Weights 2% 2¢ 23 22 21 20 2-1 2-2
Decimal Equivalent
32 +0 +8 44 +0 +1 +.5 +.25=45.75,

Decimal to Binary. A decimal integer number can be con-
verted to a different base or radix through successive divi-
sions by the desired base. To convert a decimal integer
number to its binary equivalent, successively divide the
number by 2 and note the remainders. When you divide by
2, the remainder will always be 1 or 0. The remainders form
the equivalent binary number.

As an example, the decimal number 25 is converted into
its binary equivalent.

25-2 =12 with remainder 1 « LSB

12-2=6 0
6-2=3 0
3-2=1 1
1-2=0 1 « MSB

Divide the decimal number by 2 and note the remainder.
Then divide the quotient by 2 and again note the remainder.
Then divide the quotient by 2 and once again note the re-
mainder. Continue this division process until O results. Then
collect remainders beginning with the last or most significant
bit (MSB) and proceed to the first or least significant bit
(LSB). The number 11001,=25,, Notice that the re-
mainders are collected in the reverse order. That is, the
first remainder becomes the least significant bit, while the
last remainder becomes the most significant bit.

Note: Do not attempt to use a calculator to perform this
conversion. It would only supply you with confusing results.

To further illustrate this, the decimal number 175 is
converted into its binary equivalent.

175+2 = 87 with remainder 1 + LSB

87-+-2=143 1

4322 =21 1
1-2=10 1
10+-2=35 0
5+2=2 1
2+-2=1 0
1-2=0 1 «~ MSB

The division process continues until O results. The re-
mainders are collected to produce the number 10101111,=
1750

To convert a decimal fraction to a different base or radix,
multiply the fraction successively by the desired base and
record any integers produced by the multiplication as an
overflow. For example, to convert the decimal fraction
0.3125 into its binary equivalent, multiply repeatedly by 2.
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0.3125 x 2 == 0.625 = 0.625 with overflow 0 + MSB
0.6250 x 2 = 1.250 = 0.250 1
0.2500 x 2 = 0.500 = 0.500 0
0.5000 x 2 =1.000 =0 1 « LSB

These multiplications will result in numbers with a 1 or 0
in the units positicn (the position to the left of the decimal
point). By recording the value of the units position, you can
construct the equivalent binary fraction. This units posmon
value is called the “overflow.” Therefore, when 0.3125 is
multiplied by 2, the overflow is 0. This becomes the most
significant bit (MSB) of the binary Lquxvalent fraction.
Then 0.625 is multiplied by 2. Since the product is 1.25, the
overflow is 1. When there is an overflow of 1. it is effectively
subtracted from the product when the value is recorded.
Therefore, only 0.25 is multiplied by 2 in the next multipli-
cation process. This method continues until an overflow
with no fraction results. It is important to note that you can
not always obtain 0 when you multiply by 2. Therefore, you
should only continue the conversion process to the accuracy
or, precision you desire. Collect the conversion overflows
beginning at the radix (binary) point with the MSB and
proceed to the LSB. This is the same order in which the
overflows were produced. The number 0.0101,=0.3125,,.

To further illustrate this process, the decimal fraction
0.84375 is converted into its binary equivalent.

0.90625 x 2 = 1.8125 = 0.8125 with overflow 1 «~ MSB
0.81250 x 2 = 1.6250 = 0.6250 1
0.62500 x 2 =1.2500 = 0.2500 1
0.25000 x 2 = 0.5000 = 0.5000 0
0.50000 x 2 = 1.0000 = 0 1 « LSB

The multiplication process continues until either O or the
desired precision is obtained. The overflows are then col-
lected beginning with the MSB at the binary (radix) point
and proceeding to the LSB. The number 0.11101,=
0.90625,,.

If the decimal number contains both an integer and frac-
tion, you must separate the integer and fraction using the
decimal point as the break point. Then perform the appro-
priate conversion process on each number portion. After you
convert the binary integer and binary fraction, recombine
them. For example, the decimal number 14.375 is converted
into its binary equivalent.

14.375,4 = 14, + 0.375;,

14 +-2=17 with remainder 0 +— LSB
7+2=3 i
3+-2=1 1
1+2=0 1 ~MSB

14,,= 1110,

0.375 x 2 =0.75 = 0.75 with overflow 0 «~ MSB
0.750 x 2 =1.50=0.50 1
0.500x2=1.00=0 1 +~ LSB

0.375,0 = 0.011,

14.375,0 = 14,4 + 0.375;9 = 1110, + 0.011, = 1110.011,.
OCTAL NUMBER SYSTEM

Octal is another number system that is often used with
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microprocessors. It has a base (radix) of 8, and uses the
digits O through 7. These eight digits have the same basic
value as the digits 0—7 in the decimal number system.

As with the binary number system, each digit position of
an octal number carries a positional weight which deter-
mines the magnitude of that number. The weight of each
position is determined by some power of the number system
base (in this example, 8). To evaluate the total quantity of
a numbr, consider the specific digits and the weights of their
positions. Refer to Figure 5 for a condensed listing of
powers of 8. For example, the octal number 372.01 can be
written with positional notation as follows:

(3x82)+(7x8)+(2x 8% +(0x81)+(1 x 82)

The decimal value of the octal number 372.01 is deter-
mined by multiplying each digit by its positional weight and
adding the results. As with decimal and binary numbers, the
radix (octal) point separates the integer from the fractional
part of the number.

(3x64)+(7Tx 8)+(2x 1)+(0x 0.125) +(1 x 0.015625)=
192+56+24040.015625 = 250.015625,,

8-*=1/4096 = 0.000244140625,
8-8=1/512 =0.001953125,,

82=1/64 =0.015625,,
8-1:1/8 :012510

1o =80
8,0 = 2!
64,0 = 82
512, = 83
4096,, = 8¢
32768, = 85
262144, = 8°

Figure §

DECIMAL OCTAL BINARY
0 0 0
1 1 1
2 2 10
3 B 11
4 4 100
5 5 101
6 6 110
7 7 111
8 10 1000
9 11 1001
10 12 1010
11 13 1011
12 14 1100
13 15 1101
14 16 1110
15 17 1111
16 20 10000
17 21 10001
18 22 10010
19 23 10011
20 24 10100
Figure 6

Conversion From Decimal to Octal

Decimal to octal conversion is accomplished in the same
manner as decimal to binary, with one exception; the base
number is now 8 rather than 2. As an example, the decimal
number 194 is converted into its octal equivalent.

1948 = 24 with remainder 2 «~ LSD
24-8=23 0
3-8=0 3 — MSD

Divide the decimal by 8 and note the remainder. (The
remainder can be any number from 0 to 7.)

Then divide the quotient by 8 and again note the re-
mainder. Continue dividing until O results. Finally, collect
the remainders beginning with the last or most significant
digit (MSD) and proceed to the first or least significant
digit (LSD). The number 3024 = 194,,. Figure 6 illustrates
the relationship between the first several decimal, octal, and
binary integers.

To further illustrate this process, the decimal number 175
is converted into its octal equivalent.

175+8 = 21 with remainder 7 «~ LSD

21+-8=2 5
2-8=0 2 — MSD
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The division process continues until a quotient of O results.
The remainders are collected, producing the number 257, =
17510.

To convert a decimal fraction to an octal fraction, mul-
tiply the fraction successively by 8 (octal base). As an
example, the decimal fraction 0.46875 is converted into its
octal equivalent.

0.46875 x 8 = 3.75 = 0.75 with overflow 3 — MSD
0.75000 x 8 = 6.00 = 0 6 «— LSD

Multiply the decimal number by 8. If the product exceeds
one, subtract the integer (overflow) from the product. Then
multiply the product fraction by 8 and again note any “over-
flow.” Continue multiplying until an overflow, with O for a
fraction, results. Remember, you can not always obtain 0
when you multiply by 8. Therefore, you should only con-
tinue this conversion process to the accuracy or precision
you desire. Collect the conversion overflows beginning at
the radix (octal point) with the MSD and proceed to the
LSD. The number 0.36; = 0.46875,,. Figure 7 illustrates
the relationship between decimal, octal, and binary frac-
tions.

Now, the decimal fraction 0.136 will be converted into
its octal equivalent with four-place precision.

0.136 x 8 = 1.088 — 0.088 with overflow 1 «~ MSD
0.088 x 8 = 0.704 = 0.704 0
0.704 x 8 = 5.632 =0.632 5
0.632 x 8 =5.056 = 0.056 5 « LSD

0.136,, = 0.1055,

The number 0.1055; approximately equals 0.136,,. If
you convert 0.1055¢ back to decimal (using positioned nota-
tion) you will find 0.1055; = 0.135986328125,,. This ex-
ample shows that extending the precision of your conversion
is of little value unless extreme accuracy is required.
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DECIMAL OCTAL BINARY
0.015625 0.01 0.000001
0.03125 0.02 0.00001
0.046875 0.03 0.000011
0.0625 0.04 0.0001
0.078125 0.05 0.000101
0.09375 0.06 0.00011
0.109375 0.07 0.000111
0.125 0.1 0.001
0.140625 0.11 0.001001
0.15625 0.12 0.00101
0.171875 0.13 0.001011
0.1875 0.14 0.0011
0.203125 0.15 0.001101
0.21875 0.16 0.00111
0.234375 0.17 0.001111
0.25 0.2 0.01
0.265625 0.21 0.010001
0.28125 0.22 0.01001
0.296875 0.23 0.010011
0.3125 0.24 0.0101
Figure 7

As with decimal to binary conversion of a number that
contains both an integer and fraction, decimal to octal con-
version requires two operations. You must scparate the
integer from the fraction, then perform the appropriate
conversion on each number, After you convert them, you
must recombine the octal integer and octal fraction. For
example, convert the decimal number 124.78125 into its
octal equivalent.

124.78125,, = 124,4 + 0.78125,,

124+-8 = 15 with remainder 4 « LSD
15-8 =1 7/
1-8=20 1 +~ MSD
124,, = 1744
0.78125 x 8 = 6.25 — 0.25 with overflow 6 «~ MSD
0.25000x 8 =2.00 =20 2 «+ LSD

0.78125,, = 0.624

124.78125,, = 124, + 0.78125 4 = 1744 + 0.625 = 174.62;

Converting Between the Octal and
Binary Number Systems

Microprocessors manipulate data using the binary number
system. However, when larger quantities are involved, the
binary number system can become cumbersome. Therefore,
other- number systems are frequently used as a form of
binary shorthand to speed-up and simplify data entry and
display. The octal number sysiem is one of the systems that
is used in this manner. It is similar to the decimal number
system, which makes it easicr to understand numerical
values. In addition, conversion between binary and octal is
readily accomplished bccause of the value structure of
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octal. Figures 6 and 7 illustrate the relationship between
octal and binary integers and fractions.

As you know, three bits of binary number exactly equal
eight value combinations. Therefore, you can represent a 3-
bit binary number with a 1-digit.octal number.

1012 = (1 x 22) +(0 x2'4(1 x 20) = 4+0+1 = 5

Because of this relationship, converting binary to octal
is simple and straight forward. For example, binary number
101001 is converted into its octal equivalent.

1010012
REWRITE AS
MSB LSB
E 101 001 v
YIELDS
51,

To convert a binary number to octal, first separate the
number into groups containing three bits, beginning with
the least significant bit. Then convert each 3-bit group into
its octal equivalent. This gives you an octal number equal in
value to the binary number.

Binary fractions can also be converted to their octal
equivalents using the same process, with one exception. The
binary bits must be separated into groups of three beginning
with the most significant bit. For example, the binary
fraction 0.011101 is converted into its octal equivalent.

0.011101,
REWRITE AS
MSB LSB

0.011 101
YIELDS
0.35,

Again, you must first separate the binary number into
groups of three beginning at the radix (binary) point. Then
covert each 3-bit group into its octal equivalent.

To separate binary number into 3-bit groups when the
number does not contain the necessary bits, add zeros to the
number until the number can be separated into 3-bit groups.
For example, binary number 10010101.1011 is converted
into its octal equivalent.

10010101.1011,

REWRITE AS
MSB LSB
N
010 010 101.101 100
YIELDS
225.544

As before, the integer part of the number is separated into
3-bit groups, beginning at the radix (binary) point. Note
that the third group contains only two bits. However. a zero
can be added to the group without changing the value of the
binary number. Next, the fractional part of the number
is separated into 3-bit groups, beginning at the radix
(binary) point. Note that the second group contains only
one bit. By adding two zeros to the group, the group is
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complete with no change in the value of the binary number.

Note: Whenever you add zeros to a binary integer,

always place them to the left of the most significant bit.

When you add zeros to « binary fraction, always place

them to the right of the least significant bit.

After you have formed the 3-bit groups, convert each
group into its octal equavalent. This gives you an octal
number equal in value to the binary number. Now convert
binary number 1101110.01 into its octal equivalent.

1101110.01,
REWRITE AS
MSB LSB

N 7
001 101  110.010
YIELDS
156.2,

Separate the integer and fraction into 3-bit groups, adding
zeros as necessary. Then convert each 3-bit group to octal.
Never shift the radix (binary) point in order to form 3-bit
groups.

Converting octal to binary is just the opposite of the pre-
vious process. You simply convert each octal number into
its 3-bit binary equivalent. For example, convert the octal
number 75.3 into its binary equivalent.

75.3
YIELDS
MSB LSB

N e

111 101.011

REWRITE AS
111101.011,

The above example is a simple conversion. Now a more
complex octal number (1752.714) will be converted to a
binary number.

1752.714,
YIELDS
MSB LSB

N e
001 111 101 010.111 001 100
REWRITES AS
1111101010.1110011,

Again, each octal digit is converted into its 3-bit binary
equivalent. However, in this example, there are two insig-
nificant zeros in front of the MSB and after the LSB. Since
these zeros have no value, they should be removed from the
final result.

WHAT YOU HAVE LEARNED

1. A basic distinguishing feature of a number system is its
base or radix. The base indicates the number of charac-
ters of digits used to represent quantities in that number
system. A subscript may be used to show the base a
number has been written in.

2. An integer is any of the natural, whole numbers and
their negatives, or zero. Decimal fractions are numbers
whose positions have weights that are negative powers
of ten.

3. The radix separates the integer and fractional parts of a
number. In our decimal system we refer to the radix as
a “decimal point.” In the octal system, for example, it
might be called an “octal point.”

4. A binary system contains two elements or states. In a
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number system it is expressed as a base of 2, using the
digits 0 and 1. Binary digits are called bits and micro-
processors operate on groups of bits which are referred
to as words.

5.To convert a binary number into its decimal equivalent,
add together the weights of the positions in the number
where binary 1’s occur.

6. To convert a decimal number into its binary equivalent,
successively divide the number by the desired base. Note
the remainders. The remainders will form the equivalent
binary number.

7. The octal numbering system has a base (radix) of 8
and uses the digits 0 through 7. As with the binary sys-
tem, each digit position of an octal number carries a
positional weight which determines the magnitude of
that number.

8. Conversions from decimal to octal ar¢ accomplished in
the same manner as decimal to binary with one excep-
tion: The base number is now 8 rather than 2. )

9. You may represent a 3-bit binary number with a 1-digit
octal number. To convert from binary to octal first sep-
arate the number into groups containing three bits, be-
ginning with the least significant bit. Then convert each
3-bit group into its octal equivalent. This will give you
an octal number equal in value to the binary number.

10. In converting as above, to separate the binary number
into 3-bit groups when the number does not contain the
necessary bits, add zeros to the number until the number
can be separated into 3-bit groups. ]

FORGE FORWARD WITH MICROPROCESSORS

The Heath Microprocessor Course may be purchased with the
Heath Digital Microprocessor Trainer kit, Heath Catalog num-
ber ET-3400. The Microprocessor Trainer is specifically de-
signed to be used with the Course, and provides an ideal
platform upon which you may expand your knowledge of
microprocessor programming and interfacing techniques.
With the training you receive from the Course, and the
flexibility of the miniature Computer, you will be able to
begin on a level of technological experimentation you never
before dreamed possible! Circle number 31._on Readers
Service Coupon.
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Friendly Flasher
(Continued from page 37)

stalled all three 7447s and verified cor-
rect operation at all twenty outputs, you
are ready to install and test the 7400
(IC-7) which will be used as four in-
verters.

Make sure that power has been re-
moved from the board and solder the
7400 (IC-7) in place. To test the 7400
for correct operation, apply power and
use a DC voltmeter on pins 1, 4, 10,
13 and 14. Each of these pins should
read a steady five volts. Next, check
pins 2, 5,9 and 12 for inputs swinging
back and forth betwcen high and low.
Finally, check the output pins 3, 6, 8
and 11 to make sure that they also
swing between high and low.

When you have met all these condi-
tions, you may remove power. At this
point, you have a working circuit board
that you have thoroughly checked out.
All that remains is to wire in the LEDs
and assemble everything in a suitable
enclosure.

The selection of an enclosure for this
project is pretty much a matter of indi-
vidual taste. You may wish to build

your own or purchase one ready-made.
Rather than give detailed instructions
which may not apply to your particular
choice, I want to pass along some gen-
eral hints.

The area requiring the greatest atten-
tion to detail is the mounting of the
LEDs. Make sure that all the holes are
exactly lined-up; the slightest misalign-
ment will make the project look sloppy.
Paint the front panel before installing
the LEDs and, when you do install
them, use one of those super strong,
super fast instant glues. Be sure to test
the LEDs before installation. Finally,
in a random fashion, solder the twenty
output wires to the LEDs. Be sure to
use a heat-sink each time you solder a
wire to an LED.

Before applying power, recheck all
LEDs with an ohmmeter and secure
any loose wiring. Make a final visual
check and then plug in the power cord.
Now hit the switch and you should be
rewarded with twenty flashing LEDs.
Let everything cook for a couple of
hours and then put the rest of the cabi-
net together.

Now you are ready to make your
favorite black box look like it is really
doing something important. B

e/e Checks Apple I
(Continued from page 66)

had two samples) using either a real
cheap recorder ($30), or a better qual-
ity (about $90) model. Unusually, we
could not load BASIC using the rmod-
erately priced machine. Apple specifi-
cally recommends a particular model,
moderately priced machine which we
could not obtain locally; so our advice
when looking for a recorder to go with
the Apple II is to try before you buy.
Tasting The Apple. Most likely be-
cause of the color graphics, games are
an important part of Apple II’s orienta-
tion. The computer is supplied with two
paddles, wired together, which connect
to the computer by simply plugging
each into what would otherwise be a
standard IC socket. Provision is made
for future expansion through prewiring
of the game 1/0 port for four paddies,
3 TTL inputs, and 4 TTL outputs.
Depending on  your technical
knowledge and sophistication our
description of the Apple II might
appear too simple or too com-
plex. This is so because the Apple II
can be used on two different lev-
els. Loaded withy the 16K Applesoft
BASIC it is an unusually easy to use,
extremely powerful personal computer
suitable for the student from elementary
grades clear through college and ad-
vanced studies. Alternately, the Apple
II has sufficient complexity and adapt-

ability for the computer technology stu-
dent and experimenter who wants to do
a lot of homebrew expansion and adap-
tation. It's sort of like the movies made
back in the thirties; a cute plot for the
kiddies, and slice-of-life for the adults,
with each patron seeing only the theme
aimed at his or her age/maturity level.

The Apple II prices start at $1295
and head upward depending on the
amount of memory needed or pur-
chased. There are so many options your
best bet is to get the rather thorough
brochure from Apple before going
down to your local computer store for
hands-on experience. From our own
observations, it's quite likely many of
you will know more about the Apple
II from the brochure than the staff at
the store. This is because there are so
many levels of features and potential
usage you and the store’s staff might
not be talking on the same level, or
about the same features.

For additional information on the
Apple I circle No. 74 on the reader’s
service coupon. [ ]

i
v
b
2
T

<

ELEMENTARY ELECTRONICS/May-June 1978

B et

ake Your
Phone a
ushbutton
one-Dial

You simply will not believe how easy our Soft-Touch™
dial is to install. if you own your own telephone, you
need only unscrew the mouthpiece and put on the
Contemporary Soft-Touch™. in aimost no time at all,
?(ou can be sitting in yourglour easy chair, at cord's
length from your phone, diating any number by just
touchinP the number buttons.

With all controls right in the hand set, it's easy. Con-
venient. And best of all, it's so inexpensive. You pay
one low price and the Soft-Touch™ is yours. No in-
staliation fee. No extra monthly charges — ever!

Our Soft-Touch™ works on the very same tone dial
principle used in all new telephones. It lets you dial 8
number in one tenth of the time it takes with those
older spin back rotary dials.

Tone frequencies are crystal controlled, providing ac-
curacy 6 times beyond actual requirements. The buitt-
in microphone is similar to those found in the finest
tape recorders. Clarity is better than the old carbon
microphones currently used in most telephones.
Important: Soft-Touch™ is approved for you to put
on your own phone. If you can unscrew a bottlecap,
you can install your own Soft-Touch™ in less than a
minute. But, if you lease your phone from the phone
company, they may wish to install it. Regulations and
telephone company charges for this service differ
among local telephone companies.

It’s A Portable Computer Terminal. The powerful
tone generator is a perfect direct access com-
municator with traditional computer systems. Several
banks have already begun to introduce their
customers to direct computer services. ..right from a
phone...using the Soft Touch™ tone generating dialer.
Use It For 10 Days...At Our Expense. If not
satisfied with the convenience of the extraordinary
Soft-Touch™, return it within 10 days for a prompt
and courtecus refund of the purchase price. Soft-
Touch™ is a registered trademark of 2001 Telephane
Systems. Protected by U.S. Patent No. 4042793
with Manufacturer's Full Year Guarantee.

Please send me ',Soh-Touchm Tone Dials. My color choice is:
Black {Item 0036) - $29.95

Colocs below at $31.95 each: l

1 Red (Hem 0035) Green {ltem 0037}
Tan/Beige (item 0038) White (item 0039}
Yellow {Item 0040}

Add $2.00 each for shipping and handiing
Chech o1 M.0. Enclosed

iil. Res. add 5% saies tax
Charge My Credit Card:

American Express Masteichaige Carte l
Bank Amer./Visa Diners Club Blanche
Credit Card No, l
Mastercharge Bank No. Exp. Date l
Name_ — o
Address _— = E l
City o = l
State B lip o =
=
Signature - l
EMEB-121 l
CREDIT CARD DROERS Iikinois:312-595-0461
CALL TOLL FREE 800323-2272 Telex Orders: 25:5268 l

790 Maple Lane Bensenvilie, i. 60106

ontemporary

Moarketing, Inc.
CIRCLE 39 ON READER SERVICE COUPON

87



Perform a

ELEMENTARY death-defying act.

ELECTRONICS 3

‘ Stop smoking.
Give Heart Fund |

American Heart Association\ |

Why is this the

LARGEST SELLING P r———
tow cost COUNTER KIT? SERRLELS) o o : |

This-counter is such a great seiler because people like you 15msey akovcvas e 1

have l‘ound that, feature for feature, the %T-Sosgivcs you = -

more for your money. Advanced LS| and CMOS circuitry

has; lowered power consumption, increased performance, UTILIZES NEW MOS-LS' CIRCUITRY

and reduced cost. Complete push button operation makes

using the CT-50 a snap, and automatic decimal point posi- g:fs?:isilfflls?::‘san 10 mv.

tioning gives you quick, reliable readings. Battery opera- Frequencv range: 5 Hz to 60 MHz, typically 65MHz

tionis also possible becuase the CT-50 runs equaily as well Garetmc: 1 second, 1/10 second, with automatic

on 12VOC as it does on 110VAC. For ultra-accuracy we decimal point positioning on both direct and

offer the CB-1 color burst adapter, it locks the CT-50's presacle

internal crystal to the television networks color standard Display: 8 digit red LED .4 height

for .001 ppm accuracy! Why sacrifice parformance by Accuracy: 2 ppm, internal TCXO standard.

using another counter when you can gel professional qual- Input: BNC, 1 megohm direct, 50 Ohm with

ity at the unheard of price 0(379.95. Order yours today! prescale option
CT-50,50 MHz Counter Kit . . . . P X Power: 110 V ac 5 Watts or 12 V dc @ 300-400 ma
CT-50WT, 60 MHz counter, wired and tested . . .. .. 3 Size: Approx. 6" x 4' x 2", high quality atuminum
CT-600, 600 MHz prescaler option for CT-50, add . . $29.95 case ) .

MINI-KITS SIX DIGIT
12/24 HOUR
CLOCK KIT

f&fi‘ﬁ:es"z';;; N Here's a clock you can be proud of. The
- best looking, most complete kit on the
[SUPER-SLEUTH AMPLIFIER market! Features include: time set push-
A super-sensitive amplifier which walt N v d
pick up 8 pin drop at 15 feet! Great buttons, jumbo .4 readouts, and extrud-
for monitoring baby‘s room or a gen ed aluminum case available in 5 colors,
eral purpose test amplifier. Full 2 All parts included. Colors: gold, silver,
watts of output, runs on 6 to 12 vgltsé bronze, black, blue {specify)
= i -4 R
JereyanyatypelotimikenReauires Clock Kit, DC-5 95  Alarm Clock, 12 Hr., DC8 . . . . 24.95
Mobile Clock, DC-7 R Clock with HAM 1D timer DC-10 2595
COLOR ORGAN/MUSIC LIGHTS Assembled and tested clocks available, add $10.00 to Kit price.
See music come alivel 3 different

-.6-.

et " PRESCALER A Rl
individually adjustable, and drives up buita e wall, ‘station or even eart
to 300 watts. Great for parties, band Extend the range of your

music, nite clubs and more. counter to 600 MH2. Works FEATURES-

Complete Kit, ML-1 . with all counters. LLess than o6 Digits. 5 Hign LED  +12/24 Hour Format
TONE DECODER KIT 150 mv sensitivity. Specify A ea vl = Sagorslbutton) at

7
A complete tone decoder ™ 10 or - 100. wired, tested, « Battery back UP with Bulit-in on cmp time base.
on asingle PC Board. Fea- . - & h ' o -
tures: 005000 Mz adjust. f(Snl gsq 3 223 .gg Complete Kit, less case
able trequency range, volt- v ol v il o o
age regulation, 567 IC. Use-
fut for touch-tone decoding,
burst detection, FSK demod, signal-
ing, and many other uses. Use 7 for

12 button touchtone decoding. Runs A compact 5 x 10 inch PC card that requires only KIT

on § to 12 volts. an ASCII keyboard and a TV set to become a Com-

Complete Kit, TD-1 plete interactive terminal for connection to your

Gt . 4 iy ooy s by '2"':‘:“'0“: rrl\laanays'ea- 12/24 Hour 12-Volt ;}c or/DC )

LED BLINKY KIT ures are slngle S -voit supply. crystal control ync e High Accuracy (1 minute/month
A great attention getter which alter-Jll tharaciers by 16 Ther” raog 0 Ooud) o e *6 jumbod ' L 'S readouts
Y g 3 * Easy, no-potarity hookup

e o L e o e i s e s oage T o
name badgesA, buttons, or warning ASCH g type, see- . ¢ Case mounting bracket included
type panel lights. Ryns on 3 to 9 0 3 ::S"m' 'Ir,\stv'ud ocﬂlsl $27.95
volts. g o ompiete Kit, DC- d
X . clears to end of line, selects 2, reaa 5
Compiete Kit i .. $2. m;’;ofr.;gugory.h?e carc'requires 2 voits ot ‘abprox. Auto dimmer for DC-11
900 ma and outputs standard 75 ohm composite video.
POWER SUPPLY KIT - s::...82.5
Compiete triple regulated power sup- TH3216 Kit $149.
Pl provides varisble +15 voits at 200 fll 1113316, wesermbiea and Testod 23955 | 741 OP AMP SPEC/ IsAL
mMA and 6 voits at 1 Amp. 50 mV ll VD 1 video to RF Moduiator Kit 6.95 Prime, Mini-dip 10/$2.00
losd regulstion good filtering and . P
small !g:g-v'(-t '108 "mfo"‘“"‘- ’;v' ICs LINEAR REGULATOR TRANSISTORS
‘\3,“(_1!';' m1Amoand 181030 W o314 Clock $2.95 555 $ .50  78MG  $1. MRF-238 30W VHF s/|1.95
- ' 7001 Ciock 695 558 .75 . NPN 2N3904 type  10/$1.00
Complete Kit, PS-3LT..,. ... $68.95 5369 Cmos ¥ 1.49 PNP 2N3906 type  10/$1.00
SIREN KIT N 1.49 . K NPN Power Tab 40W  3/$1.00
; . 1458 .50 y PNP Power Tab 40W  3/%$1.00
Produces upward and downward waii i LED DRIVER y FET MPF-102 type  3/$2.00
characteristic of police siren. 5 watts 75491 50 K UJT 2N2646 type 3/$2.00
audio output, runs on 3-9 volts, uses X 75492 50 | 2N3055 NPN Power .75
8-45 ohm speaker. P
Complets Kit, SM-3
ORDE

DER BY -
'VIOEO MODULATOR KI'T ] [} S
TRk ERECoLct N ramisey 2lectroni

and Insurence. COO pdd $1.00

lights fticker with music or voice. QOne
. ety 600 MHz ) CALENDAR ALARM CLOCK

SENN
FOOR OLUR
FLYER'!

@ BilL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT. CA 94614
I

CIRCLE 38 ON READER SERVICE COUPON CIRCLE 13 ON READER SERVICE COUPON
88 ELEMENTARY ELECTRONICS/May-June 1978

Orders under $10.00 edd $.75.

Runs on §-15V, accepts std. video e
signal. Best unit un the market. z.vmm:‘:’,,,i:.,‘:zo’o";'“i‘;-; BOX 4072L ROCHESTER, NY 14610 (716) 271-6487
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BULLET ELECTRGNICS

P.0. BOX 19442G
DALLAS, TEX. 75219

(214)823-3240
MC1469R | Pick-A-Pair!| OVERVOLTAGE PROTECTOR | yypap| E RLARM Kit 2N6111
500MA Positive Regulator I1C i UVP 1 KIT
Adjustable from 2.5 to over %oer;pleg\aerrll'tar:l 9DV\|I_,NPN Cheap insurance for expensive equipment A fun EASY kit to assemble that emits an ear PNP
30 volts with single resistor . . ington OWer | protects your equipment from Overvotage con piercing 10 watt dual tone scream. Resembies 40 WATT 3A
Drive external transistors  for Transistors. ditions. Circuit fires an SCR that clamps the | European siren sound Great for atarms or toys
currents to 20 amps. Com VCEO=60 | output t0 ground when the trip point is reached Operates from 5—12VDC at up 1o 1 amp {using =
plete specs and application notes $3./pr. Hfe=3000! Adjustable from 3 to 30 VDC, For use on fused 12vDCe8 ohm speaker). Over five thousand A < TO-220
with circuits and schematics TO—3 | power supplies. Complete with BC board & all | have been soid. All parts *"Chédﬁn[gEPC board, ,a: Case
TO-66 Mia.'s number Complete with schematic nece:jarv components. No power supply re less speaker R WB-02 2
for 35 to 60W audio ug” OVP 2-50
$1.25 ea. | D 6.95 2/$1.00
CD| KIT  The Doomsday |28 - s IC's
Q n U C O HAS
You probably know that a CDI is a CAPAC Alarm Klt R‘bb n
ITOR DISCHARGE IGNITION and that they I o GuickiBergics 555 TIMER
If you have trouble sleeping and you would like Quality Products =
will help you get better siarts, better miteage Multiconducter Cable Money Back CHIPS ana’™: . - thss- - wacs 49¢
. the rest of the neighborhood to share your mis Guarantee on all
and more time between tune-ups. but did you ery then this fittle kit will be for you! There N‘““‘e‘\" Fiat Cable lLlemS. 567 TONE
| sair
know you could buy one tor $9.957 cot®"” Super Flexible! ;e‘fﬁc:?f,f a:f'k?:; DECODER . ......... $1.35
is no way to accurately describe the unearthly 1 Warranty on CD4116 ANALOG
Don't ash how we can sell you all electranics howls. screams and tones that come out of this 10 /2 _95 paits. GATE 89
necessary, drilled & plated PC board and com kit. Four separate tone oscillators are mixed —t M'Vl537.5.A”B """"" . -
plete instructions for such a low price. kil cancelled and stepped at a varying rate 10 Watts MISCELLANEQUS LOOK! CLOCK CHIP $2.95
is 'sold less the case and heatsink (size and type of crazy sounds. A great fun kit o a practical VALUES: | wernoo | vposos ’
ey f 9.95 h 1ROt hurgiar alarm. Compiete with PC board and all 9500@75V HA2825
not critical), but for $9. and thousands o 203569 NPN 8W Computer PLL CH|P ......... 31.25
necessary components less speaker For 6-12 :
starts.... Epoxy TO-5 style 6/$1 Grade 565 PLL
vbe ORDER DA-01 2N2712 NPN .2W Filter Cap CHIP 50
ORDER DI Epoxy TO-08 case  8/51 g (| CHUP . sk b ot b e o c
$9 Q5 or 12508 20A 200 V LM340-12
. stud mt. rectifiel 50
IR CfD VOLTAGE REG. ... ... 89c
3/%$21.00 . diod 05 : 1458
DUAL 741 . ... ... .60c
LM3900
KnTS_KITS-KITS IF YOU ARE NOT HAPPY YOU QUAD OP AMP ........ 50c
MAY RETURN ANYTHING WITHIN 7410P AMP . ... .. ..... 26¢
MK—05  MINI MOBILE CLOCK; Led calculator type readout S .$12.95 14 DAYS FOR A FULL REFUND. 76477 SOUNb o
MK—03  AIRCRAFT CLOCK/TIMER; elapsed and real time sep. ..28.95 (Assembled kits not included.) GEN. CHIP/SPECS $3.50
MK—06 MOBILE CLOCK/CALENDAR; 5" Led Readout . . .23.95 ‘ s R
PS—01A POWER SUPPLY; +/~ 15@ 150MA; +5 @ 1.6A requlated .14.95
MG-01 MINI ELECTRONIC GRANDFATHER CLOCK; chimes the hout ORDERING INFORMATION:
and has an LED “Pendulum™. . .39.95 Sorr No  COD: . pommmunordu CALL IN YOUR ORDER FROM
Sen o MO Eoreinon THUN0 * 10% discount on MER- 10AM to 6PM CST
: . * Phone or mail orders L wm & airmail) CHANOISE ORDERS  and charge it on your VISA
MANY OTHERS! CALL OR WRITE FOR INFORMATION e &M * Tox Res. ada 5% Saim e M Narbz za0

R 2
N g
- TN
1. C.B. POWER SUPPLY KIT
A complete kit which puts out 10 to 24
VDC at 2 amps, regutated, 115 VAC in.
Can be wired for contant 13.8VDC, ideal
& compact for C.B. Kitincludes PC card,
components and instructions . . . just add
your own case. Super as a bench supply!
Sh. Wt. 6 Lbs. . . .6C60498. . . .$14.88
2. 5A, 10 to 24VDC Req. P.S. KIT
A simple, adjustable regulated power sup-
ply. Kit includes all components, vector
board and complete schematics. All you
add is the case. A powerful supply!

Sh. Wt. 15 Lbs. . .6Mi60301...514.88
3. 5V, 1A LOGIC POWER SUPPLY KIT

Stereo Power

16 Watts RMS Total
i L8

A complete kit of parts, including 2 PC
boards, already wired, which make up a

stereo amplifier. Plus a power tiansform-
er, line cord and instruc tions. You add
inputs, controls, case and speakers for
a complete working stereo system

Sh.Wt. 5 Lbs. . .7€70464. . $12.88 ea

4-Way
Speaker

COMPONENTS |
SPECIAL!

A SUPERB ENSEMBLE OF Components
including: Flaredome 3 tweeter; two {2)
5" Middlers; heavy-duty 12" Woofer: &
an L-C-R crossover wtih two controls.
For optimum performance, this system
should be mounted in an air tight encto-
sure of at least 2 cubic feet in volume (a-

Speaker Kits

SPEAKER SYSTEMS
KIT No. 1
Super cabinets, size is
21x12x8"". Includes 8"
woofers w/whizzers; 4°
dome tweeters; Cross- |
overs: damping; hard- |
ware and instructions.
System sells for $198 if
bought ready - to - go,
B&F kit price only
$69.95/pair! 45 Lbs. #
Order No. 72U70283. . . . . S50 95/par

vailable separately, send for catalog). Al
nico V type magnets, 5 - 70 Watts, 25 to
20,000 Hz., 6 - 8 ohms. Simply GREAT!
30 Lbs. . . .8EU8B0063. . . $119.50/pair

{pair=8 speakers, for two 4-way systemns)

Inciudes all parts needed to build a reg-
ulated 5 voit, 1 amp power supply. Case
not supplied. A real B&F bargain! 3 Lbs.
7C70267 . .. $6.00es .. 3 for $16.88

DC Amp METER

Four types available, all
measure 2-3/8” square. Use

these with our P.S. kits =

0- 8 Amp Gauge .. #8w20128
0-10 Amp Gauge . #7TW70342
0-15 Amp Gauge #8W201271
0-20 Amp Gauge #7W70343

Sh.Wt. 12 0z. .. .$2.00 ea. or $5.00/3

COPIER

Professional Office Copier

Surplus copiers from a large mfr. of in-
dustrial roll-type copiers. Model changes
make surplus of these super copiers! For
letter, legal, book copying, etc. Orig. cost
was $2,800. Used, reconditioned.

175 Lbs. F.0.B. Peahody, Ma.
#8X30123 .$398 .88 ea.
Supplies package: sold only w/copier,
enough for 1K copies . 518.88

Battery CHARGER
KIT - for 12V Batt.

%}h o y !
We supply diode, line curd, switch, trans-

former and instructions. Good for 20
amps.  You supply case & cosmetics.
Super heavy duty! Sh. Wt. 16 Lbs.
#7C7005 . . . $19.50 ea or $55.00/3

Interface{ |
Computer/TV

Ne‘at, complete checked-out video modu-
lator permits direct connection of conmpo:
site video signals from TV games and
micro-computers to any standard TV set
This is NOT A KIT! Includes instructions,
12' cable, ready-to-go. Compact “'white
box’' attatches to antenna terminals. Op-
erates on 5 to 12VDC (see below).
Sh.Wt. 2 Lbs. . .8230015. $12.88 ea
POWER SUPPLY FOR ABOVE:
Actually part of incomplete TV games,
with all parts necessary for a complete
regulated power suppty (less case)
Sh.Wt. 2 Lbs . . . 8230021. . . $350ea.

-

J
NiCad’s _ONLY
E: RECHARGEABLE, 1.25V
p— €T cell. Used, yood cond

FES i Sizes are: AA-oversize; &

sub-C. {Check dimensions)

Size {in.) Amp. Hr. Sh.Wt. Order No.
550x1.90 .. 045 .. 30z .. 7V70469
866x1.63 .. 1.20 .. 5oz .. 7V70470

88¢ each or $8.00/10

88¢ each ![

o S
E=T Now OnlY
S| s44.88/paV
R v Vol T .

Fantastic cabinets designed for direct
dispersion of high freq. and wide disper-
sion of low freq. Size: 17x10%x9%"
Sold with 8" woofers, 4" dome tweeters,
cross-overs and instructions. 35 Lbs.
Order No. 7ZU70242. $#9-564aair

FREE JUMBO CATALOG: Over

3,000 surplus items — electronics, optics

12!!
DIAG.

& more! Circle reader service card now!

POSTAGE : Please add postage, 1 nmterl is
#.0.8. Peabody. Ma. No C.0.D.'s please.
Vassachusetts Residents wldd 5% sales tqx

PHONE ORDERS WELCOME!

Video,

Use your Bank Americard, Master Charge
or American Express Credit Card!
$10.00 min. on all charge orders.

Monitor

12 VIDEO MONITOR

This solid state monitor will display 80
characters x 16 lines, 1,280 char. total.
These are ready to attatch to your com-
puter ot CCTV, accept comp. video sig
nal, 75 ohm, w/S0-239 connector. Runs
on 115VAC. Used, working, "AS IS”
35 Lbs. ... #7HU70398 . . $68.88 ea.

CIRCLE 6 ON READ
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Kathi’s CB Carousel
(Continued from page 78)

In short, all we need to observe high
frequency RF on even an “audio ’scope”
is a Sencore CB44 Frequency Con-
verter, which at $75.00 is well within
the budget of all CB shops, many clubs,
and some technical CB hobbyists.

How It Works. The CB44 derives the
low frequency representation of a CB
signal by “beating” (heterodyning) the
27 MHz CB signal against a fixed oscil-
lator of approximately 26.66 MHz.
(Yes, the same thing is done in your
transceiver to beat the CB signal down

to the IF frequencies.) When two sig-
nals are beat the output of the mixer
stage contains the original signals, the
sum of the signals, and the difference
between the signals. By passing the out-
put through a frequency selective filter
only the difference frequency is allowed
to pass through to the output of the
converter. In the case of th CB44, the
difference frequency (approximately 27
MHz minus 26.66 mHz) is nominally
340 KHz, and this is the signal fed to
the general purpose ’scope

Somewhat surprisingly, the (B44
does not require either a battery or
external power source because oper-
ating power is derived from the CB sig-

KIT#FC-50C .
KIT#PSL-650 .. ... ..

AUTO BURGLAR
ALARM KIT

ANEASY TOASSEMBLE ANDEASY TO INSTALL
ALARM PROVIDING WMANY FEATURES NOT
NORMALLY FOUND KEYLESS ALARM HAS
PROVISION FOR POS 4 GROUNDING
SWITCHES OR SENSORS wilL PULSE HORN
AELAY AT 1HZ RATE OR ORIVE SIREN KIT
PROVIDES PROGRAMMABLE TIME DELAYS
FOR EXIT. ENTAY & ALARAM PERIOD UNIT
MOUNTS UNDER DASH - REMOTE SWITCH
CAN BE MOUNTED WHERE DESIRED CMOS
RELIABILITY RESISTS FALSE ALAAMS 4
PROVIDES FOR ULTRA DEPENDABLE ALARM
0O ~OT BE FOOLED BY LOW PRICES! THIS 1S A
TOP QUALITY COMPLETE KIT WITH ALL PARTS
INCLUDING DETAILED DRAWINGS AND IN.
STAUCTIONS OR AVAILABLE WIRED AND
TESTED

#ALR-1WT
TESTED

SEE THE WORKS Clock Kit
Ciear Plexiglas Stand
«6Big .4  digits
e120r24 hr time
e3setswitches
ePlug transtormer
sall partsincluded

Plexiglasis
Pre-cut & drilled

Kit #850-4CP
Size: 6"H.4% "W 3D

VARIABLE REGULATED
1 AMP
POWER SUPPLY KIT

o VARIARLE FROM 4 10 14V

e SHORT CIRCUIIT PROOF

e 723 IC REGULATOR

e 2N3055 PASS TRANSISTOR
o CURRENT LIMITING AT 1 Am(
KIT IS COMPLETE INCLUDING
ORILLED & SOLDER PLATED
FIBERGLASS PC BOARD AND
ALL PARTS {Less TRANS.
FORMER)  KIT#PS-01 $8.95
TRANSFORMER 24v CT will
provide 300MA al 12Vand

1 Amp al5v. $3.50

FND-358

SETOF 6
WITH MULTIPLEX
PC BOARD $6.95

BOX 219
PHONE

-

re-t0 |

KIT #FC-50C1S COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY.STEP INSTRUCTIONS
WIRED A TESTED UNITS ARE CALIBRATED AND GUARANTEED.

95
- .. 860 MHZ COUNTER WITH CABINET & P.S. 31 19 COMPLETE!
... 650 MHZ PRESCALER [NOT SHOWN] . .. ... .. .. .. . 29.95

MODEL#FC-50WT. .. .. .. 60 MHZ COUNTER WIRED, TESTED & CAL. ....... 165.95
MODEL #FC-50/600 WT. . 600 MHZ COUNTER WIRED, TESTED & CAL.

WIRED & $19.95

Fairchild Super Digit

poputar FNO-70.

85¢ ea, 10/$8.50

FND-359

OPTOELECT

HOLLYWOOD, FLA. 33022
[305]

ORDERS TO USA & CANADA.ADD 5% FOR SHIPPING,
HANDLING & INSURANCE. ALL OTHERS ADD 10%.
ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER
- $15.00 - COD FEE $1.00.

NEW LS| TECHNOLOGY

FREQUENCY COUNTER

\ TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART
COUNTER FEATURING THE MANY BENEFITS OF
CUSTOM LSI CIRCUITRY.

FEATURES AND SPECIFICATIONS:
DISPLAY: & RED LED DIGITS 4" CHARACTER HEIDHT

GATE TIMES: 1 SECOND AND 1/10 SECOND

PRESCALER WILL FIT INSIDE CDUNTER CABINET

RESOLUTION: 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND.
FREQUENCY RANGE: 10 HZ TO 80 MHZ. (85 MHZ TYPICAL]
SENSITIVITY. 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ TYP.
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF.

(DIODE PROTECTED INPUT FOR OVER VOLTAGE PAOTECTION.|
ACCURACY: ¢ 1 PFM1+ 0001%):AFTER CALIBRATION TYPICAL.
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP | .001% XTAL|
1C PACKAGE COUNT: 8 [ALL SOCKETED]|
INTERNAL POWER SUPPLY: 5 V OC MEGULATED.

INPUT POWER REGUIRED: 8.12 VDC OR 115 VAC AT 50/60 HZ.
POWER CONSUMPTION: 4 WATTS

XTAL TIME BASI
Power Reg: 5-15V
(25MA TYP )

Easy 3 wire hookup
Accuracy. * 2ppPMm
#TB-1(Adjustable)

Willenable
Digital Clock Kits
or Clock-Calendar
Kits to operate
from 12v DC
1"x2"PC Board

Complete kit 4485  wir & Cal $9.95

PLEXIGLAS CABINETS

Greatlor Clocks Orany LED
Digital  project. Clear-Red
Chassis serves as Bezelto
increase contrast ol digital

AB'NET | displays.
3"H.6%" "W,5%"D Black, White or
Clear Cover

CABINET I
2%"H.5"WA"D $6.50 ca
REDORGREY PLEXIGLAS FOR DIGITAL BEZELS
3'x6"'x1/8"

YT
g 7T
TR e U 2
MODEL 12 VOLY AC or
#2001 OC POWERED
* 8JUMBO 4" REDLED'S BEMIND RED FILTER LENS WITH CHAOME RIM
* SET TIME FROM FRONT VIA HIDDEN SWITCHES o 12/28.He. TIME FORMAT
* STYLISH CHAHCOAL GAAY CASE DF MOLDED HIGH TEMP. PLASTIC
* BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP
* OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key OitIn Car, Ete.|
* TOP OUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS .
* MOUNTING 8RACKET INCLUDED

15 VAC
KT #2001 Iy 795 3 08 02 95 o 4280
Powsr Pack
COMPLETE wIT 2 €A, MORE 45“‘ vAC.1 b

ASSEMBLED UNITS WIRED & TESTED
42798  10a a5
A 37u MORE .3593,

ORDER #2001 WT |LESS OV. BATTERY)
nad tor 1 Op_it nol_aih 4 3

He

921-2056 / 921-4425

usthow hoe

FLA. RES. ADD 4% TAX.

CIRCLE 21 ON READER SERVICE COUPON
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Wire loops on one end allow the ‘scope
and frequency counter probes to be easily
connected to the frequency converter.

nal itself. The CB44—which works with
an input power in the range of 1 to 12
watts—has a built in 12 watt 50 ohm
dummy Joad. Part of the signal appear-
ing across the load is rectified and fil-
tered to the DC needed to power the
coverter’s circuits. You just connect the
CB44 to transceiver’s output jack and
it's up and running (to borrow a phrase
from the computer hobbyists).

The output of the converter and a
sample of the RF input are fed to wire
loops to which instrument test leads are
casily secured (just clip them on). The
sample of the RF input is provided just
in case you want to check the trans-
ceiver's output frequency on a counter.
Becausc the RF sample also contains
rectified DC it cannot be used for direct
modulation tests—it serves only for use
with a frequency counter.

Measuring just 4%s-in. by 7-in. by
2%-in. the CB44 can be easily stored
in a toolbox, or carried to meetings and
jambories for on-the-spot talk power
tests. (Remember, you need some form
of signal to feed into the mike.) It’s
often a good way to raise a few dollars
for your club or REACT team—$1 for
each talk power and frequency check.

For additional information on the
Sencore  CB44 Frequency Converter
circle No. 54 on the reader’s service
coupon. ]

‘Even in retirement my Henry
keeps in touch with his good buddies.”
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ELECTRONIC SYSTEMS

p.o. box 212 Burlingame CA 94010
(408) 374-5984

RATE
GENERATOR

Part no. 101
o Converts serial to parallel and

parallel to serial

e Low cost on board baud rate
generator

e Baud rates: 110, 150,

300, 600, 1200, and 2400

e Low power drain +5 volts and
-12 volts required

o TTL compatible

e All characters contain a start
bit, 5 to 8 data bits, 1 or 2 stop
bits, and either odd or even
parity.

e All connections go to a 44 pin
gold plated edge connector

e Board only $12.00; with parts
$35.00

RS-232/TTL
INTERFACE

5.
“i‘;a_»w

Part no. 232

e Converts TTL to RS-232, and
converts RS-232 to TTL

e Two separate circuits

e Requires -12 and +12 volts

e All connections go to a 10 pin
gold plated edge connector

e Board only $4.50; with parts

$7.00

DC

POWER
SUPPLY

Part no. 6085
o Board supplies a regulated +5
volts at 3 amps., +12,-12, and -5
volts at 1 amp.

@ Board has filters, rectifiers, and
regulators

e Power required is 8 volts AC at
3 amps., and 24 volts ACC.T. at
1.5 amps.

® Board only $12.50

8K 3
STATIC §
Part no. 300

e 8K Altair bus memory

e Uses 2102 Static memory chips
e Memory protect

® Gold contacts

® Wail states

® On board regulator

e S-100 bus compatible

e Vector input option

e TRI state buffered

® Board only $22.50; with parts
$160.00

To Order:

_— 2

TIDMA

Part no. 112

o Tape Interface Direct Memory
Access

e Record and play programs with-
out bootstrap loader (no prom)
has FSK encoder/decoder for
direct connections to low cost
recorder at 625 baud rate, and
direct connections for inputs and
outputs to a digital recorder at
any baud rate.

e S.100 bus compatible

e Comes assembled and tested
for $160.00

)

TAPE Pa;-l n(;. 111
INTERFACE

e Play and record Kansas City
Standard tapes

o Converts a low cost tape
recorder to a digital recorder

e Works up to 1200 baud

e Digital in and out are TTL-serial
e Output of board connects to
mic. in of recorder

o Farphone of recorder connects
to input on board

® Requires +5 volts, low power
drain

® Board $7.60; with parts $27.50
® No coils

{

MODULATOR

e Converts video to AM modu-
lated RF, Channels 2 or 3

® Power required is 12 volts AC
C.T., or +5 volts DC

e Board $4.50; with parts $13.50

TELEVISION
TYPEWRITER

(- )

P@‘!ﬂ‘@\-';'-'ﬁf

Py === =1 d
Py { -

1 ! Sl - T XY ",

Part no. 106

o Stand alone TVT

® 32 char/line, 16 lines, modifi-
cations for 64 char/line included
o Parallel ASCII (TTL) input

e Video output

e 1K on board memory

® Output for computer con-
trolled curser

e Auto scroll

e Non-distructive curser

e Curser inputs: up, down, leit,
right, home, EOL, EOS

o Scroll up, down

® Requires +5 volts at 1.5 amps,
and -12 volts at 30 mA

e Board only $39.00; with parts
$145.00

Mention part number and description. For parts
accompanied by check, money order, or Master
date and signature. Shipping charges added to C.0.D.
Parts kits include sockets for all 1Cs, components,
all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984.

APPLEI
MOTHER ' ¢
BOARD

Part no. 102

® 10 slots — 44 pin (.156) con-
nectors spaced %" apart

e Connects to edge connector of
computer

® Pin 20 and 22 connects to X &
Z for power and ground

o Board has provisions for by-
pass capacitors

e Board cost $15.00

kits add A" to part number. Shipping paid for orders
Charge, Bank Americard, or VISA number, expiration
orders. California residents add 6.5% for tax.
and circuit board. Documentation is included with

MODEM

Part no. 109
e Type 103
e Full or half duplex

® Works up to 300 baud
e Originate or Answer

e No coils, only low cost com-
ponents

¢ TTL input and output-serial

e Connect 8 ohm speaker and
crystal mic. directly to board

o Uses XR FSK demodulator

¢ Requires +5 volts

® Board $7.60; with parts $27.50

E21
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3asic—Keep Out of the Gutter With Bowling Score Program  (Continued from page 73)

aDY #5 ROBERT SANCHEZ? 3, 512
ANY ERRORS?? NO
PUT THE TAPE RECORDER Ifti THE RECORD MODE AND HIT

RUN RETURN.
DO YQU WANT TO: d

(l) STORE ey INFORMATION ON QARE fi:‘f*‘*“*******‘****‘*QXE;***E*‘**‘ **I;i;‘
(2) ADD NEV INFORMATION TG OLD AND PRINT IT. * *
o A ' JOE SANTINOG 181 36 6532

’ MARK BERK 174 36 6286
HOV MANY BOWLERS ARE ON YOUR TEAM?

e & GNRO BILL HASTINGS 172 36 6209
START THE TAPE IN THE PLAY MODE. :§;§R$EEZQSSEZ ‘22 32 SHoE
ENTER GAMES AND TOTAL PINS FOR THE BOWLERS. ) 3 ozl
‘1 .JOE SANTINO" 3' 5[‘[ “********‘******‘*“*"*‘***“*‘**““*““‘
#2 MARK BERK? 3, 568 QREC B7e
?

#3 BILL HASTINGS? 3., 567 READY

¢4 PETE REDMANN? 3, 500 L]

il D!o%!n!r(m TOLL 'l o -346-51 44% Antique Radio Corner
K Quality Electeaonic Components MINNESOTA RESIDENTS 218-681-6674 (C()'I”l”led fl'OnI page 80)
N'T FORGET 1.C.'S o RESISTORS o TRANSISTORS « CAPACITORS o« DIODES o 1.C. SOCKETS & PINS » SWITCHES

BREADBOADING & TESTING DEVICES o DRAFTING SUPPLIES

DISCOUNTS WHEN COMPAR|NG PRICES ::?:i:&ﬁ:;ul;(sm-"c:zss(u.u:ﬁr:lc.s v.ooLs - AND MORE .. WRITE FOR FREE CATALOG . ..... w]th elec“‘ical developn]ents piro[‘ [0

e, O |4 1880 and concluding with the early days

A y of broadcasting. Many historical photo-

T v sonrs et graphs and diagrams are included. There

f:’.r;i":"‘:.“""““"' R R 1s also a ten page index of tube types.

INTEGRATED cmcum L L YL S—— MMM | The softbound version is priced at
i 5 ..m.ml.';“:‘v. onvis ’ 2 ::“ i ”ﬁf:‘h:n?“;?f:" ™ m e $9.95, while a hard back edition is avail-

il; ;% o s B ""‘h“l“:""o. B A8 able for $19.95. The book is available
al: i:g ;:SLM’:E‘O;::W%MW ‘ o mdas :.: I-w'ogé %‘E‘Esﬂ*ﬁ?{mm 2} at all Howard Sams & Cp, Inc. book
LR oS RS s o iy Sl e | S A B dealers or by mail from: Vintage Radio,

80B0A “.n..s.m..,.‘, T | P.O. Box 2045, Dept. ARP, Palos Ver-
= =L e 8| des Peninsula, CA 90274.1 am sure you

4K INTRODUCTION 10 MICROCOMPUTERS. V0L

4*;§§=§5g;gs“"‘

Ly A:l:!v'ét{g?r‘c(vﬁwvom-ocomvusv;:ln‘::z;:: will find it fascinating reading as well
3 ond 8228 24 e 2 $500 PRocaamanc o8 Logs beach 33538 m § 238 b I bl f b k
: e | i Ezz g | as being a valuable reference book.
2102AN-4L

AULFOR NG| P e I have just received the latest copy of
the Old Timer’s Bulletin, the quarterly
priblication of the Antique Wireless As-
sociation. There are many interesting
items there. Jack Gray’s museum has

been moved to the new Crosley Com-
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Parkway in downtown Cincinnati, Ohio.
The Center is also the home of stations
WCET-TV and WQLA-FM. Jack Gray
had one of the finest radio museums in
the country when he died in 1970.
Members visiting the Foothill College
Museum at Los Gatos, CA will have an
opportunity to see Philo Farnsworth’s
original TV equipment made in 1927.
A 'Mw%ﬂwmw% B8 An almost forgotten pioneer, he died in
e R o 1230 1971 after developing a cathode ray
s ssenefl | systemn of Television. He held 150 US
[T/,wmumnmu[ HARDWARE
and 100 foreign patents.

So long for now. I have been receiv-
ing some interesting letters from read-
ers of this column. Please continue to

write so I will know what you want to
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Radio Shack: No. 1 Parts Place

Buy Off-the-Shelf! Low Prices! Huge Selection!

Top-quality devices, fully functional, carefully inspected. Guaranteed to turer's quality control procedures. These are not rejects, not fallouts, not
meet all specifications, both electrically and mechanically. All are made seconds. In fact, there are none better on the market! Always count on
by well-known American manufacturers, and all have to pass manufac- Radio Shack for the finest quallty electronic parts.

Linear ICs Wire Wrapping Accessories
By National Semiconductor
and Motorola — first quallty
Type Cat. No ONLY L
301CN 276-017 49¢
324N 276-1711 1.49
339N 276.1712 1.49
386CN 276-1731 99¢
555CN 276-1723 79¢
556CN 276-1728 1.39
566CN 276-1724 1.69
e dm
723CN s 3 - !
741CN 276-007 49¢ f":nczk;é:r;rﬁpplng Tool. Strips and wraps 30 n%ufgg
741H 276-010 49¢ 14;Pin Wire Wrapping Sockels. 276-19€3 2/1.29
3990N 276-1713 99¢ 16-Pin Wire Wrapping Sockets. 276-19¢4 2/1.39
3909N 276-1705 99¢ DIP Header. 16 pins. 276-1980 129
3911IN 276-1706 1.99 50" Red 30-ga. Kynar® Wire. 278-501 1.99
;?jgﬁm 232?381 ;g: 50" White 30-ga. Kynar Wire. 278-502 1.99
;gagz 576-170(2) 99¢ M- e 50' Blue 30-ga. Kynar Wire. 278-503 1.99
76177 1.29 ith Any . - H
Teis Sene 13 ‘ Parts Purchase Trim Multi-Purpose Cabinets
Computer ‘ g
Chips = }
ke REGULARLY $1.95. Archer® Semiconductor e
\ % Reference and Application Handbook. Com- "
plete specs and application data on every 4 #
Prime Devices Archer semiconductor — display devices, too! ’ . SALE
46,000 cross-reference/substitution listings ,
80B0A Microprocessor. 8-bit, NMOS. plus glossary of words, symbols, abbreviations. J& Compact, Makes even your small projects look protessional.
276-2510 Reg. 17.95. . Sale 12.95 276-4002 With A 5 P P 0 57sx9x47n" 270-281 Ty ....10.95
6-4002 . .. With Any $5 Parts Purchase, Only 99¢ : .
2102 1K Static RAM. Under 450 ns. p @ Low-Profile. Slim-design — only 57x11%x3"2"
276-2501 2.49 Ea. or 8/14.95 Otfer good at participating Radio Shack stores and dealers 270-282. Reg. 14.95. ... Sale12.95

LED Digital Displays IC Accessories

TTL and
CMOS Logic ICs

s gEmy e
iy B o A
[l :
ks o' 'T’ﬁl
National Semiconductor ]
Digits_Size__Drive Cat.No.__ Digits Size Drive  Cat No Reg SALE a g
——— s T O TS T . © DIP Switch. For changing preset
ONLY W1 06 Anod. 276056 299 229 M1 03 Anocd 2761210 4/6.39 4/5.49 i
e —cee——on- | B G Gb e iE IR B o OE ma am en | OO e
7402 276-1811 39¢ S acg i ; ; a 5" Anod 1201 35 5 © Right-Angle 16-Pin Socket.
o e e ®1 03 Cath. 276062 193  1.49 ©4 05 Cath 2761202 695 _ 5.99 276-1985 s pilay)
i ome o , ,
41 - - . f
7413 are 1S 79¢ MA1003 Automotive Archer® Project-Boards — Predrilled PCB’s
7420 276-1809 3g¢
7427 276-1623 a9¢ Clock Module ;
7432 276-1824 49¢
7441 276-1804 89¢
7447 276-1805 99¢
7448 276-1816 99¢
7451 276-1825 39¢
7473 276-1803 49¢
7474 276-1818 49¢
7475 276-1806 79¢
e mess o
7485 76-
7486 276-1827 ag¢
7490 276-1808 79¢ SALE
7492 276-1819 69¢ Time Base Generator. Built-in 10 MHz xtal or 5V, 3-Amp Power Supply. Metered output
74123 21bgi8117 ?’3; ; ext. input. Decade selector, Switch. TTL out-  current, foldback fimiting. Remote sensing
3143 7o e iy Just add switches and installl 12-hour readout. | put. Requires SVDC. Reg. $5.99. For all 5V TTL projects.
741548 276.1834 129 0.3" digits, +0.5 sec./day accuracy. 12VDC. 277-115 (PCB less parts) . Sale 4.99 277-119 (PCB less parts) 7.95
74192 276-1631 119 277-1003. Reg. 24.95 .. ...... Sale 19.95 Shown Built with Recommended Parts and Cases
e elew i Full-w
749 [ A i .
74196 2761833 129 rvave: Mike 2-Foot 35vDC
ui% sl saemc | Bridge Rectifiers Elements M Eleetalvtit Pai
74C0a  276-2303  SALE 29¢ Mini Test Clips ectrolytic Pa
74C08 276-2305 SALE 29¢
74C74 276-2310 SALE 49¢ -
74C76 276-2312 SALE 49¢ /- —
74C90 276-2315 SALE 89¢
few men ao
74C193 -2322 .
4001 276-2401 49¢ m !
4011 276-2411 49¢ \ e -
401 276- 89¢ ) N
4813 276-%:::7’ 1.49 ”E Dynamic. Tiny yet delivers _ﬁ
dggo g;g%dgg ‘8942 & 1-Amp, 50 PIV. Mini DIP fits | 80-10,000 Hz response. —65 i
4027 4. 1 U
PCB or 8 and 14-pin sockets. | dB. 200 ohms. ¥%x7s".
2049 2 £a¢ 276- e | - 69¢ |270-093 \ 169 Red. Reg. 1.99
4050 276-2450 69¢ 76-1161 Sale 1.49 i
4511 276-2447 1.69 ® 6-Amp, 50 PIV. Heavy-duty |{Hi-Z Crystal. 50-8000 Hz re- 278-1158 . . ale 1. Package of 10 with two of éach
4518 276-2490 149 | eads. heat sink mtg. hole. sponse. -55 dB. 1Vzx1%" Black. Reg. 1.99. value: 4.7. 10, 25, 50 and 100 uF
276-1180 E . 1.98 | 270-095 i .. 1.39| 2781159 .. . Sale 1.49 PC mounting. 272-1035 2.99
WHY WAIT FOR MAIL ORDER DELIVERY? ®
S A ad|0 ’ haek
Prices may vary at individual stores and dealers A DIVISION OF TANDY CORPORATION e FORT WORTH, TEXAS 76102
Prices and products may vary in Canada. OVER 6000 LOCATIONS IN NINE COUNTRIES
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Weather Radio
(Continued from page 58)

e/e reader owns at least some sort of
shortwave receiver. But long wave is
somthing else again. The selection of
long wave receivers is not what it was
in the 1960s and even in the 60s most
serious LW monitors preferred military
surplus equipment. But now, in the 70s,
Realistic’s DX-160 shortwave receiver
has a long-wave band and will prove
quite adequate for the beginner. Other
shortwave receivers which cover LW in-
clude the Kenwood R300 and in the
more expensive “communications” class
price range, the Drake SPR4 and Dy-
mek DR22. In addition, many Euro-

pean made general listening receivers
include an LW band because in Europe
some of these frequencies are used for
standard broadcasting.

Antennas. Whatever receiver you
choose, you should have an outdoor
antenna. Even a random length of wire,
strung! as high as possible, will produce
satisfactory results.

On VHF almost all scanners cover
the marine weather frequencies but if
you are interested in reception beyond
50 miles you will need an outdoor an-
tenna. Many antennas designed for
VHF marine reception are readily avail-
able, but if your TV antenna works
especially well on channel 7 it might
just do for the most distant weather
broadcasts. =

e/e Checks PRO-2001
(Continued from page 62)

certainly not performance. It would be
nice to be able to resume a search after
a frequency is entered in a channel. As
it now stands, the LO and UP frequen-

cies must be reprogrammed after a

searched frequency is entered; but this
inconvenience is a small price to pay
for otherwise outstanding performance.
I’'s hard to see how one could find a
better scanner at any price.

The PRO-200L is priced at $399.95

including the DC power cable and the
mobile mounting bracket, but not the
9-volt battery. Make certain you invest
in a battery when you get the scanner
if you want the “permanent” memory
to work when you initially apply power.
The PRO-2001 Programmable FM
Scanning Receiver is available only at
Radio Shack stores.

For additional information circle No.
32 on the reader’s service coupon so
you too can get in on the action band
action. If you haven’t been tuning in on
these frequencies, this is a good time to
find out about the action. ]

BCB Booster
(Continued from page 60)

~

WIREWRAP

=9

don't

PRECUT WIRE

WIRE WRAP SOCKETS

Why buy wire on rolls?
PRECUT & STRIPPED WIRE IS:

¢ Fast - No more cutting & stripping by hand
* Reliable - Good, clean, uniform strip
¢ Economical - Cheaper than using bulk wire

Precut wire
00 pcs of 3" at § 82 = 3uc/it
100 pcs of 6 at 106 - 2¢/1t
wire Kit 1 a1 $6.95 = 2 1/3e/1.

Bulk Wire

0 1. roll at $1 99 = e/t
100 ft. roll at 2 96 = 3e/tt.

# 30 Kynar sinpped 1" on esch end. Lengths are overal
Colors: Red.Blue.Green, Yellow.Black,Orange,While
Wire Packaged In plastic bags. Add 25¢/length for tubes.

100 500 1000 5000

n 78 24 4.30/K 3.89/K

3 n B2 2560 471K 422K
in 86 280 592/K  4.55/K

4 n 90 552K 4.88/K
n 94 1 5.93/K 5.21/K

5 Ir 634K 552K
n. [ 5/K 586/K

6 06 385  7IEK  B19/K
in 15 408 7 57/K 52/K

7 425 798/K  6.85/K
25 445 839K 7.18/K

1
8 1 4£5 8.80/K 7.53/K
1

29
32 185 92K 784K

1024 25-89  100-249 250-999 1K-5K

8pin~ 41 38 35 AN 23 27
14pin 42 39 36 32 3 27
16 pin a6 43 39 32 X
18pin 63 58 54 47 a4 41
20 pin 84 78 Al 63 59 54
22pin* 1.30 1.20 10 95 90 84
24 pis 91 84 78 68 64 58
28 pin 125 1.15 1.08 5 8% 82
40 pin 185 155 1.42 125 1.15 1.09

Gold 3-level Closed Entry Sockets
End & Side Stackable All prices include gold
Tin sockets and 2-leve! sockets available

WIRE WRAP TOOLS

$34.95

HOBBY WRAP
Modet BW 630
With Free Wire Kit 1
($6.95 Value)

\

Batteries & Charger $11.00

36 962K  BIT/K
0 2 10.03/K 8.50/K WSU 30 Hand Wrap-Unwrap Strip Tool 595
L Tes o esoewkesvk Nl s 30M, for Modified Wrap 6.95
10 41 82/K. 66/K BT 30 Extra Bit 295
WIRE KITS INTERCONNECT CABLES
Aibhon cable conneclors for connecting boards to
froni panels. ar board to board.
"1 $6.95 "2 $18.95

SINGLE ENDED DOUBLE ENDED
14 16pin_ 24pin  14pin  18pin 24 pin
24 184 205 224 45 337
44 224 233 255 392
4 2 165 263 252 276 431
a8 91 206 340 291 317 508

PAGE DIGITAL
ELECTRONICS

135 E. Chestnut Street 4A
Monrovia, California 91016
Phone (213} 357-5005

Ordering Information:

Orders under $25 and COD's, add $2
All others. shipped Ppd in U.S. via UPS
For Blue Label {Air) or 1st Class. add $1
We accept Visa & Mastercharge

Most orders shipped same day
Dealer Inquiries Invited J
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direct signal pickup by L1 will be suf-
ficient. If greater sensitvity is needed
connect 6 to 15 feet of wire to BP1. If
you connect a longwire antenna take
note; the signal level ouf of the booster
can be so high as to overload the re-
ceiver.

If there is a strong local station in
your area it's possible that the signal
strength will be boosted to a level that
swamps the receiver when listening to
a wecak signal on the other end of the
dial. If this happens simply detune the
booster away from the strong signal’s
frequency until the interference is re-
duced or eliminated. While this might
sacrifice some gain on the desired sta-
tion, the loss will probably be slight.

It is possible for the booster’s output
to radiate back to its input (particularly
when using a loopstick coupling coil).
You'll know when this happens—the
booster breaking into self-oscillation—
if the receiver gets “blocked,” or off-
frequency signals get tuned in and Jost
as Cl is adjusted. If this problem oc-
curs, position the booster as far as pos-
sible from the receiver and keep any
external antenna, if used, away from
the receiver and booster’s output cable.

Under certain conditions the Super
BCB Booster will provide an additional
benefit which should not be construed
as improper operation. Some inexpen-
sive receivers are highly prone to “ma-
rine band” image interference when sig-
nals at the high end of the broadcast
band are received. The booster, by pro-
viding tuned preselection, suppresses or
climinates. these interference-causing
image signals while providing amplifica-
tion to broadcast signals. Don’t assume
the loss of image signal reception means
reduced sensitivity. Actually, the de-
sired signal will be getting full boost
while the image interference is squash-
ed. w

Computer New Products
(Continued from page 74)

software, and uses DEC's device codes
01 and 02, and operates the reader at
rates to 150 charactres per second and
the punch at 50 characters per second.
Prices of the 12070: kit, $97; assembled,
$167. The Mag-Tape Interface allows an
ordinary audio cassette recorder to be
substituted for the paper-tape reader and
punch. The byte-standard self-clocking
FM circuitry allows operation at a rate
three times faster than that of the reader/
punch on a TTY terminal. Also, it's pos-
sible to take advantage of the inexpen-
sive mass-storage capability of the audio
cassette which can store 30,000 charac-
ters on a single slide. Prices of the
12080: kit, $117; assembled, $187. Circle
64 on Readers Service Card - (]
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Q Which
magazine has
the widest
scope of
equipment

test reports?
A hifisterco
Read it regularly for the

most in consumer audio
information and advice.

Allow 6 to B weeks for delivery of first copy.

Hi-Fi/Stereo BUYERS’ GUIDE
gives you the absolute tops in
number of equipment test
reports per issue. We don't just
test the top of the line, we
report on all levels of more
manufacturers’ lines than any-
one else.

s @ If you're a
g buyer, don’t

Swias Hois 10 Ge1 R D
WA Sogriat Prow casurs

miss a single
issue!

Mail this coupon to:
Hi-Fi/ Stereo
BUYERS' GUIDE
Box 1855 GPO

New York, NY 10001

[ Enclosed is $2.98 for 6 issues ot HFSBG
(outside U.S.A., possessions send $4.00)

Name

Address___
City
State Zip-

SAV

$2.97 off regular subscription rate.
$5.12 oft newsstand rate.

HBE194
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Famous
last words

“It's only indigestion.”
“‘{t’s probably just tension.’”’

“‘If the pain doesn’t stop in the
next hour, then I'll call the doctor.”

“It’s just a little heart burn,
what else could it be?”’

“If | went to the hospital and it
wasn’t a heart attack, they’'d probably
think | was some kind of nut.”

“It’s just a littie chest pain,
it couldn’t be anything serious.”

“Two aspirins, an antacid, and in a
couple of hours I'll be as good as new.”

“This couldn’t be anything to worry
about, I'm as healthy as a horse.”

The facts are simple. And tragic

Many people who have a heart attack
will deny it. They retuse to believe that
something that serious could be hap-
pening to them

They come up with all sorts of
excuses and explanations. They worry
about the embarrassment of being
wrong. Half of them wait three hours
or more before they try to get help. But
by then, one out of two is past help
Because he's dead

Don't let this happen to you. If you
feel an uncomfortable pressure, full
ness, squeezing or pain in the center
of your chest (that may spread to your
shoulders, neck or arms) and if it fasts
for two minutes or more, get help, for
you could be having a heart attack.

Severe pain, dizziness, fainting
sweating, nausea or shortness of breath
may also occur, but these signals are
not always present. Sharp, stabbing
twinges of pain are usually not signals
of a heart attack.

Don't delay. Call the emergency
medical service immediately If you can
get to a hospital with emergency
cardiac care faster in any other way,
do so

Recognize what's happening. Get
help fast. Your lite may depend on it

Please give generously to the
American Heart Association. t

WE’'RE FIGHTING FOR YOUR LIFE

Life-Size
ColorTV
projection kit
outperforms

all others!

For Home—For Office—For Bars

Tomorrow’s TV is here today!

The Q-12 Projection TV kit, with an
exclusive adjustable lens system
projects to any size screen with
exceptional sharpness and clarity

The Q-12 kit consists of:

1 12” Quasar Color
TV set adapted
for projection.

Quasar
100%< Sohd State
St

Giant f1.3
proprietary
adjustable lens
system with hood.
Attaches to TV
set with only 4
screws which

are already
mounted.

3 Custom Designed
Stand with ~
casters. Woodgrain |— -
finish stand
adjustable to
different
positions.

ALL FOR ONLY $425
COMPLETE
HIGH-EFFICIENCY SCREENS
Made of specially treated sheeting

laminated to a curved frame reflecting
almost all its incident light back to the

viewer.

307 x 407.. ... .. G en T 5
407 x 52/ ... .. $160
Stands ...... ..o .$50

SEND FOR COMPLETE INFORMATION

MIAMI FLOCK
EQUIPMENT CO.,INC.

(Optical Division) 304 N.E. 79th St.
Miami, Florida 33138 e 305-759-3124
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VOICE ACTIVATED CONTROL SWITCH. Seif
| contalned, salid state. Has exceiient ad-
| justahle seasitivity. Recorder activated
by voices or other sounds. Uses recorder
mike or remate mike. Single AA bat. incl.
' Great for home, business etc. Wax 1% x %"

i 3 R(
RO VIIN 4

"'}Vlwld's smallest, solid state, self contained with 1.3¥

iy Merc. Bat. furn. Picks up most sounds and u:nsmitsl
without wires up to 300 ft. thry FM Radio. Tuneable.

“ Use as mike, ampf., alarm & alert system, hahy sitter,l
hot line, etc. VOX only $24.85°. Mike only $18.95°

ET Cplus $1.00 ea. pstE. & hand.) B/A, M/C, cod. ok.
© Cal. res. add tax. Free data. Mail Order. Qty. disc.l

J avail. AMC SALES, Dept.24,

s x Yax vz 9335 Lubec St., Box 928, Downey, CA 90241

e

WRITE

wonron MCGEE’S

BIG SPEAKER CATALOG

1001 BARGAINS IN

SPEAKERS — PARTS —TUBES — HIGH FIDELITY
COMPONENTS — RECORD CHANGERS
Tape Recorders—Kits—Everything in Electronics

1801 McGee Street, Kansas City, Missouri 64108

Computer Readout
(Continued from page 68)

Big opportunities. Big prof-
its. Earn quickly. Full or
part time. Learn at home,
it's easy. Do real jobs: All
Tools—Materials Sup-
YOU LEARN plied. Accredited member
NHSC. Lic. State of NJ—
d f
' r:;l" aozx Appd. for Vet. Send name
Locksmithing Institute, Dept 14 72- G5 - s 1or FREE book.
ns j A X
h Little Falls, N.). 07424

:BEKSM'T’%

Div. Technical Home Study Schools,

FREE KIT

2708 - 20°°

Catalog

1 amp variable powr supply $19.95

Clocks - Counters
Micro Computer
Function Generator
Fairchlld Tech. Kits

ETRONIX 2%k, wa sezr

™

AMAZING ELECTRONIC PROJEGTS and PROOUCTS:
Phasor Painfield

Lasers Super Powered, Burning, Cutting, Rifle, Pis-
tol, "Pocket. See in Dark—Shotgun Directional
Mike— Unscramblers —Giant Tesla— Stunwand —
TV Disrupter—Energy Producing, Surveillance, De- |
tection, Electrifying, Ultrasonic, CB, Auto and
Mech. Devices, Hundreds More—AIl New Plus
INFO UNLTD PARTS SERVICE. Catalog $1. Informa-
tion Unlimited, Box 626E,Lord Jeffery Court, Am-
herst, N.H. 03031.

GET YOUR STEREO TUNED-UP
with the
% PINK NOISE GENERATORX

Uses latest MOS IC only $9.95. See
Radio-Electronics January, 1978 or
write:  West Side Electronics, P.O.
Box 636 Chatsworth, CA 91311

ELECTRONIC AUSIC-AUDID-
- EXPERIAENTERG

WE OFFER ELECTRONIC COMPONENTS, SYNTHESIZER MODULE KITS, PAR
PLANS. AND MORE...AT THE LOMEST PRICES ANYWHERE

741 pip ¢ 3401 quap op amP: 43¢ £a. 7815 T0-3:
CA-3054 arrav: 35¢ £a. LF 351 rer o amp, 7039: 95¢ fa. 15—
voLT POWER SUPPLY BasiKit lawe: $14.95 WRITE FOR FREE FLYER

T 0
52 o o ?-“i QCFR o A
RIABLE FILTER: onLy $7.30 |

Neuron fiH 03858

100 state

PARTS!
o Send For ’9@

i 36°
CORNELL'S 33¢Der ™
New Color ORDER FREE
tube  EoT SHiPpED
IN LOTS OF 100 N 24 HOURS!

4219 E  UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

Catalog
46 Pgs New Items

Make That Point! Backgammon is
catching on like wildfire and to many
of us it is a new game, but the history
of backgammon is older than. history
itself. Boards dating from over 3500
years ago were found by Howard Carter
as he searched and cataloged the treas-
ures of King Tutankhamun. One of
those boards is on tour with the King
Tut treasures right now. Perhaps you
have seen it. Like chess, it is styled after
a game of war. Unlike chess, pieces are
not lost. Instead the white pieces race
clockwise around the board while the
black pieces race counter-clockwise. The
object is for a player to get all his
pieces on his home section (the right
lower section for white and right upper
for black) and then to get them off the
board before his opponent. The first to
get all men off wins. The game uses
dice to determine how far you can move
pieces when it is your turn. There are
clearly times when a certain roll of the
dice is highly advantageous because.
among other things, if you are able to
land on an opponent’s unprotected man
you can send him to the “bar” (off the
board) where he must stay until a
certain roll of the dice gets him onto the
board again. It is a big gambling game
in Las Vegas and taken as seriously as
chess in many clubs. The skill part is
important and comes into play in know-
ing exactly what to do with any roll of
the dice that might come up. This is
truly the skillful part of the game be-
cause the pieces can appear on the
board in millions of different ways, yet
for a given roll of the dice a skillful
player will know the best move. Sound
difficult? Well, remember that there are
various levels of play. A five-year-old
can play and enjoy the game, and be-
cause of the dice-rolling chance ele-
ment, that youngster may even beat a
tournament master—but not very often.

Now let us take a look at the com-
puterized backgammon. I have used the
Tryon version and 1 suspect“that the
Texas Micro Games unit is comparable.
Let me say right off that, before I played
with the Gammonmaster, I never played
backgammon before in my life. Let me
also add that this computer game can
be taken lightly or seriously. If you
want to have a clever toy, this will do
nicely. If you want to be challenged at
a serious game of backgammon, this
computer version should satisfy that
urge. In simple terms, the computer s
hard to beat and makes a great instruc-
tor.

The external operation is simple
enough. You press a start (ST) key on
the keyboard. The computer “rolls” a

pair of dice which are actually com-
posed of LEDs in a dice pattern in the
upper right hand corner of the game.
Suppose it is your move. You choose
what pieces you want to move following
the dice roll, then you enter the “from”
position and the “to” position on the
keyboard for each piece you choose to
move—usually two pieces, one for each
die. Entering the from and to locations
allows the computer to change the
board layout in its memory, but first the
computer checks to see if your moves
are legal. It knows the dice values be-
cause it has rolled them, so it can de-
termine if your moves are allowed. If
not it lights up two big zeros on the
LED display. If the moves are legal,
however, it rolls the dice for its own
move. Now comes the interesting part.

The computer has to decide where to
move what pieces given the board lay-
out and the roll of the dice. Whoever
programmed the unit is a fine back-
gammon player. The computer protects
its pieces well and builds very nicely
toward a solid defense on its home sec-
tion of the board. I have played the
unit over twenty times and have won
only twice. Once was by only one piece
and once I got lucky and really skunked
the computer. While I have won only
twice, however, I have become a much
stronger player over those twenty or so
games and maybe the next twenty games
I will win four or five times.

The sophistication of the computer is
amazing to watch and I only hope 1
can learn to be as clever as it is. For
example, I have noticed that if it is way
ahead, it will arrange the pieces on its
home section in such a way as to almost
assure itself that when future dice rolls
are done the home pieces will be able
to get off the board quickly and easily.
If it is behind, however, it does not seem
to build this luxury onto its home sec-
tion and instead makes a mad rush to
get any pieces off that it can. In a nut-
shell, computerized backgammon seems
to work very well and serves as an ex-
cellent instructor for young and old
alike.

There we have it. A rundown of sev-
eral types of non-television games that
are fun and often educational. In future
articles we will continue to explore the
world of microcomputer applications.
Computerized chess can be covered in
more detail if you like, and the world
of microcomputers interacting more and
more with radio systems (CB, ham
radio, navigation, etc.) will be explored.
Further, some makers of microcom-
puter games are finding education to be
a very important arena to develop. New
ideas are being generated which many
feel sure will find their way into the
classrooms slowly but surely. Stay tuned
for more micromania and keep the let-
ters coming. (]
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301. Get the '78 Eico Catalog and see their do-it-
yourself kits and factory assembled electronic
equipment. Specialties are test equipment,
burglar/fire alarms, hobbyist and auto electronics.

302. International crystal has illustrated folders con-
taining product information on radio communica-
tions kits for experimenters (PC boards: crystals;
transistor RF mixers & amplifiers; etc.).

303. Regency has a new low cost/high performance
UHF/FM repeater. Also in the low price is theit
10-channel monitoradio scanner that offers 5-band
performance.

304. Dynascan's new B & K catalog features test
equipment for industrial labs, schools, and TV
servicing.

306. Get Antenna Specialists’ catalog of latest mo-
bile antennas, test equipment, watlmeters, acces-
sories.

308, Compact is the word for Xcelite's 9 different
sets of midget screwdrivers and nutdrivers with
'piggyback’ handle to increase length and torque.
A handy show case serves as a bench stand also.
310. Turner has two catalogs on their CB micro-
phones and antennas. They give individual specifi-
cations on both lines. Construction details help in
your choice.

311. Midland Communications’ line of base, mobile
and hand-held CB equipment, marine transceivers,
scanning monitors, plus a sampling of accessories
are covered in a colorful 18-page brochure.

312. The EDI (Electronic Distributors, Inc.) catalog
is updated 5 times a year. It has an index of manu-
facturers literally from A to X (ADC to Xcelite).
Whether you want to spend 29 cents for a pilot-
light socket or $699.95 for a stereo AM/FM receiver,
you'll find it here.

313. Get all the facts on Progressive Edu-Kits Home
Radio Course. Build 20 radios and electronic cir-
cuits; parts, tools, and instructions included.
316. Get the Hustier brochure illustrating their com-
plete line of CB and monitor radio antennas.

318. GC Electronics offers an "Electronic Chemical
Handbook"” for engineers and technicians. !t is a
“problem solver” with detailed descriptions, uses
and applications of 160 chemicals compited for
electronic production and packaging. They are used
for all types of electronic equipment.

320. Edmund Scientitic’s new catalog contains over
4500 products that embrace many sciences and
fields.

321. Cornell Electronics’ '“Imperial Thrift Tag Sale”
Catalog features TV and radio tubes. You can also
find almost anything in electronics.

322. Radio Shack's 1978 catalog colortully illus-
trates their complete range of kit and wired prod-
ucts for electronics enthusiasts—CB, ham, SWL,
hi-fi, experimenter kits, batteries, tools, tubes, wire,
cable, etc.

323. Get Lafayette Radio’s ‘‘new look” 1978 catalog
with 260 pages of complete electronics equipment.
It has larger pictures and easy-to-read type. Over
18,000 items cover hi-fi, CB, ham rigs, accessories,
test equipment and tools.

327. Avanti's new brochure compares the quality
difference between an Avanti Racer 27 base loaded
mobile antenna and a typical imported base loaded
antenna.

328. A new free catalog is available from McGee
Radio. It contains electronic product bargains.

329. Semiconductor Supermart is a new 1978 cata-
log listing project builders’ parts, popular CB gear,
and test equipment. It features semiconductors—
all from Circuit Specialists.

330. There are nearly 400 electronics kits in Heath's
new catalog. Virtually every do-it-yourself interest
is included—TV, radios, stereo and 4-channel, hi-fi,
hobby computers, etc.

331. E. F. Johnson offers their CB 2-way radio cata-
log to help you when you make the American vaca-
tion scene. A selection guide to the features of the
various messenger models will aid you as you go
through the book.

332. It you want courses in assembling your own

TV kits, National Schools has 10 from which to
choose. There is a plan for Gls.

333, Get the new free catalog from Howard W.
Sams. 1t describes 100's of books for hobbyists
and technicians—books on projects, basic elec-
tronics and related subjects.

334. Sprague Products has L.E.D. readouts for those
who want to build electronic clocks, calculators,
etc. Parts lists and helpful schematics are included.

335. The latest edition of the TAB BOOKS catalog
dascribes over 450 books on CB, electronics, broad-
casting, do-it-yourself, hobby, radio, TV, hi-fi, and
CB and TV servicing.

338. “Break Break,” a booklet which came into
existence at the request of hundreds of CBers, con-
tains real life stories of incidents taking place on
America's highways and byways. Compiled by the
Shakespeare Company, it is available on a first
come, first serve basis.

342. Royce Electronics has a new 1978 full line
product catalog. The 40-page, full-color catalog
contains their entire new line of 40-channe! AM and
SSB CB transceivers, hand-helds, marine communi-
cations equipment, and antennas and accessories.

344, For a packetful of material, send for SBE's
material on UHF and VHF scanners, CB mobile
transceivers, walkie-talkies, slow-scan TV systems,
marine-radios, two-way radios, and accessories:

345, For CBers from Hy-Gain Electronics Corp. there
is a 50-page, 4-color catalog (base, mobile and
marine transceivers, antennas, and accessories}.
Colorful literature illustrating two models of moni-
tor-scanners is also available.

350. Send for the free NARI/McGraw Hill 100-page
color catalog detailing over 15 electronics courses.
Courses cover TV-audio servicing, industrial and
digital computer electronics, CB communications
servicing, among others G.|. Bill approved, courses
are sold by mail.

353. MFJ offers a free catalog of amateur radic
equipment—CW and SSB audio filters, electronic
components, etc. Other lit. is tree.

354._A government FCC License can help you
qualify for a career in electronics. Send for Infor-
mation from Cleveland Institute of Electronics.

355. New for CBers from Anixter-Mark is a colorful
4-page brochure detailing their line of base station
and mobile antennas. including 6 models of the
tamous Mark Heliwhip.

356. ?on!inenlal Specialties has a new catalog
fealurm.g breadboard and test equipment for the
professional and hobbyist. Descriptions, pictures
and specifications aid your making a choice.
359. Electronics Book Club has literature on how to
get up to 3 electronics books (retailing at $58.70)

for only 99 cents each . . . plus a samplie Club News
package.
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361, ‘Solving CB Noise Problems'’ is published by
Gold Line and tells you how to reduce the noise
and get a clearer signal. In discussion and dia-
gram you can find out about the kinds of noise,
their sources, and the remedies.

362. B&F Enterprises’ Truckload Sale catalog of-
fers 10% off all merchandise: (military or indus-
trial surplus) speaker kits, TV games, computer
terminals, tools, TV components, lenses, and more.

363. Send for computer enterprises' calalog of
microcomputer systems for personal, business, edu-
cational and industrial users. They claim the great-
est bargains in microcomputer equipment, systems,
parts and supplies.

364. If you're a component buyer or specifier, you'll
want this catalog of surplus bargains: industrial,
military, and commercial electronic parts, all from
Allied Action.

365. Electronic Supermarket has a new Catalog of
almost everything in the field—transformers, semi-
conductors, tv parts, stereos, speakers, P.C. boards,
phones, wire and cable, tools, motors.

366. Send for Poly-Packs’ new catalog featuring
hundreds of bargains: new Barrel Pack kits, hobby
computer peripheral parts, fiber optics, solar en-
ergy chips, digital clocks, and more.

367. Optoelectronics’ new catalog features their
new Frequency Counter, a 6-digit clock calendar
kit, mobile LED clock, biorhythm clock, digit con-
version kit, and many others.

368. Cherry Electrical Products has a handbook
describing their new "“PRO’" keyboard for personal
computer, hobbyist and OEM users. Included are
instructions on how to customize it on-the-spot,
schematics, charts, and diagrams.

369. Motorola Training Institute offers a brochure
on two new home-study courses: Four lessons
cover semiconductors, designed for all technicians
servicing electronic. equipment; the 34-lesson pro-
fessional FM two-way radio course is for those
planning to service land-mobile equipment.

370. The 1978 catalog from Computer Warehouse
has data on 10 different microcomputers, with used
peripherals, and available for immediate detivery.
Over 1,500 products are covered, new and used,
from over 170 different vendors.

371. Your computer system needn't cost a fortune.
Southwest Technical Products ofters their 6800
computer complete at $395 with features that cost
you extra with many other systems. Peripheral bar-
gains are included here.

372. See how you can save with Olson’s "'Erector
Kit"" Computer System; also their factory wired ver-
sion which includes a 2-volume Bell & Howell
instruction course. Send for information.

-------------------------------------1
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ELEMENTARY ELECTRONICS—is published Bi-monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.30
payable in advance—minimum ad $15.00, Capitalized words 40¢ per word additional.

ADDITIONAL INCOME

BUSINESS OPPORTUNITIES — Cont'd

EDUCATION & INSTRUCTION

$300 weekly! Malling circulars. Free samples.
Grahams, DPBX 99371, Tacoma, WA 98499.

NOW! MAKE MONEY USING YOUR CAMERA.
Booklet 1.50. Emerson House, 5343-A, Diamond Hts.,
San Francisco, CA 94131.

$1000 Month Possible stufing envelopes. Free sup-
plies. Rush stamped, addressed envelope, L&M Enter-
prises, Box 840, Pilot Rock, OR 97868.

BIG MAIL

RECEIVE mail galore! National listing  $1.00.
Sullins, Box 1313-EE, Brunswick, GA 31520.

RECEIVE MONEYMAKING OPPORTUNITIES.
Your name placed with 2,000+ importers, wholesalers,
manufacturers, etc. Year listing—$1.00 (SAVE $160.00
Postage!) Advertising Agency, Box 123-YNA, We-
nonah, NJ 08090.

BLUEPRINTS, PATTERNS & PLANS

NEW CRAFT-PRINT CATALOG-—Choose from over
100 great easy-to-build plans. Send $1.25 (completely
refunded with your first order). BOAT BUILDER,
{gﬂ?sblv.)—zzs} Park Avenue South, New York, NY

03.

WHAT'S going on in housing? Get advice on how
to economize in modernizing or improving .or adding
space from idea to completion. Working blueprints
avallable. Send $1.50 (includes postage) for 110 Bet-
ter Building Ideas to: Davis Publications, Inc., 229
Park Avenue So., NY 10003.

BOOKS & PERIODICALS

BOOK reveals confidence and power to succeed. 164
Pages—$3.50. Ab-les Company, 1617 Piper Ave., N.
Las Vegas, Nevada 89030.

CBer’s! Personalized CB decal with a 1-Year sub-
scription to Elementary Electronics only $3.97. E/E,
the magazine that covers CB and all areas of radio
communication. Send check: Elementary Electronics.
Decal Dept., 229 Park Ave. S., New York, NY 10000.

FREE Catalogs—Discount Paperbacks—Gambling Sys-
tems. Destiny, Box 366-R, Roundlake, IL. 60073

BUSINESS OPPORTUNITIES

BUMPER STICKER PRINTING DEVICE. Cheap.
Simple. Portable. Free Details. Bumper, POB 22781
(JT). Tampa, FL 33622.

18 new millionaires every other month. Canada's
tax-free legal lotteries. Low cost tickets. Free entry
dtails. Win-Mill.  Box 202, Etobicoke, Canada
MSC2Y0.

PHOTO mug—photo button machines. Brochure.
Sample button $1.00. Write Coffman, 3913M, Glen-
haven, Abilene, TX 79603.

MAIL-ORDER BOOK DEALERS WANTED! Free
Details! Books, P.O. Box 395 B, Exceisior, Minnesota
55331,

*:

How To Write a ..
Classified Ad
That Pu“s

What to 58y ond
How to Sev!

Worth its

Weight In Gold

MAKE YOUR CLASSIFIED AD PAY. Get “How to
Write A Classified Ad That Pulls.'” Includes_Certxﬂ-
cate worth 82.00 towards a classified ad in this publi-
cation. Send $1.50 (includes postage) to R. S. Wavner,
Davis Publications, Inc., Dept. CL, 229 Park Avenue
South, New York, NY 10003.

PLEASE Be sure to include your zip code when
ordering merchandise from classified advertisements
You’'ll receive faster delivery.

BECOME our Mail Order Distributor with $150
investment. Free brochure. Audit Controls, Box D-35,
Emerson, NJ 07630.

BORROW ANY AMOUNT. Enjoy A-1 credit. Keep
money in bank, get 80% more. Send Stamp. Vernon.
Box 175010-HH. Oklahoma City 73107.

OWN Your Own Business! Correspondence Club
Magazine, Information. Detalls 25¢. Destiny. Box
5637-BC, Reno, Nevada B9503.

HOW TO RECRUIT Commission Salespeople! Free
detalls! Success Publications, 35 Interlachen Place.
Excelsior, MN 55331.

GUARANTEED $178.00 WEEKLY. Work one hour
daily. Free Brochure. FAS, Box 13703, San Antonjo.
TX 78213,

$350 w;ekly malling letters. Free details, Bronx-
ville House, Box 311 D, Bronxville, NY 10708,

MAILORDERS . . . $2,000+ Monthly selling in-
formation by mall. Free proof! Associates, Box 123-L,
Wenonah, NJ 08080.

BORROW $25,000 interest free! indefinitely! Any-
one! Free report: Executive IO5, Box 368, Buford,
GA 30518.

BECOME our Mail Order Distributor with $150
Investment, Free brochure. Audit Controls, Box D-35,
Emerson, NJ 07630.

MILLIONS in Mail! Free Secrets. Transworld-3,
Box 6226, Toledo, OH 43614.

MAKE $100 A DAY! How would you like to receive
100 letters a day, each containing $1.00? It's easy:
Will send you this plan with directions—plus six
money-making formulas for only $1. D'ALoisio, 30
Gladys Ave. No. 7 Mountain View, CA 04043

NEW Luxury Car Without Cost! Free details,
CODEX-A, Box 6073, Toledo, OH 43614,

8UY IT WHOLESALE

400,000 BARGAINS Below Wholesale! Many Free!
Liquidations Closeouts . . . Job Lots . . .
Single Samples. Free Details. Worldwide Bargain-
hunters, Box 730-10, Holland, MI 49423.

USED Courses! Books! Lists 25¢ SMITH'S, 124
Marlborough, Salem, MA 01870.

UNIVERSITY DEGREES BY MAIL! Bachelors,
Masters. .D.s. . ., Free revealing details
Counseling, Box 1425-EE-5, Tustin, CA 92689,

GET INTO BROADCASTING: Become DJ engineer.
Start your own station, get free equipment, records.
Free details. "Broadcasting,” Box 5516-G5SE, Walnut
Creek, CA 94596.

ELECTRONIC EQUIPMENT & SUPPLIES

FREE CATALOG: Electronic supplies—kits for the
hobbyist. Low prices. Anklam Electronics, 4709 nth.
6th St. Wausau, WI 54401.

BUILD YOUR OWN TV CAMERA. Great for home
and business. Free {llustrated catalog. Phone or
write: 402-987-3771. ATV Research, 13 E. Broadway
Dakota City, NB 68731.

REPAIR MOTORS! GENERATORS! ALTERNA-
TORS! BUILD TESTERS! Modelectric, Box 7266
Kansas City, MO 64113.

BEARCAT 2107Rexency Touch $249.95. Visa/Master.
Call (707) 544-4388. McDonald, Box 7492(E), Santa
Rosa, CA 95401.

- PART-TIME C.B. Dealers Wanted. No investment.
McElectronics, Box 1385(E), Rohnert Park. CA 94928.

B&K test equipment. Free cat;og. Free shipping.
Dinosaur discounts. Spacetron-FE, 948 Prospect, Elm-
hurst. IL 60126.

FOR THE HOME

BURGLAR FIRE ALARM SYSTEMS. All at whole-
sale prices. Free catalog: Universal; 7 Ethan Allen
Court; Orangeburg, NY 10962.

PRACTICAL tips for home, garden and workshop
can be found in “1001 How-To Ideas.”” Send $1.50
for your copy (includes postage) to 1001 How-To
Ideas, 229 Park Avenue South, New York, NY 10003.

GIFTS THAT PLEASE

PENCIL caddy converts lengths, temperature, fluid
and weight measurements to metrics. ONLY $2.98.
Starlite Enterprises, 495 W. 187th St., New York,
NY 10033.

" GIFTS THAT PLEASE FREE CATALOGS. J. & M.
Gifts. J. 12108 Justine, Calumet Park. IL 60643.

GOVERNMENT SURPLUS

SAVE MONEY! 5 Wholesale catalogs $3.00. World
Import Directory $3.00. Surplus Directory $2.00. All
(8) books for $10.00. Winchester Enterprisse, Inc.
2807 SS Hargrave Street, Philadelphia, PA 19136.

CAMPING

I can show you how! Avoid unexpected expenses on
Trailering camping vacation. Self addressed stamped
envelope. $2.98 Send Today: Stms, Wapiti Valley Inn,
Wapiti, WY 82450.

DETECTIVES

INVESTIGATORS' MANUALS: Electronic surveil-
lance. lock picking, etc. Write: Mentor, Dept. 5,
135-53 No. Blvd., Flushing, NY 11354.

JEEPS — $59.30 — CARS — $33.50! 200,000 ITEMS —
GOVERNMENT SURPLUS-MOST COMPREHENSIVE
DIRECTORY AVAILABLE tells how, where to buy—
YOUR AREA — $2.00 — MONEYBACK GUARANTEE.
Governinent Information Services, Department ES5,
Box 99249, San Francisco, CA 94109 (433 California).

JEEPS $60.00, typewriters $4.00. ‘HOW TO MAKE
MONEY ON GOVERNMENT SURPLUS' tells how
and where to buy in your area for Your own use or
for resale. Send $2.40. The Mail Sack, 600 Welch
Blvd., Flint, MI 48503.

HYPNOTISM

FREE Fascinating Hypnosis Informatton! Startling!
DLMH. Box 487, Anasheim. California §2805.

DO IT YOURSELF

INVENTIONS WANTED

“BUILD your own smoke detectors.’
layout, parts list. “Satisfaction guaranteed.” Send
$3.00 money order. Cito Sales Dept., P.O. Box 182EE.
Watertown, WI 53094.

Schematics,

REPAIR COLOR TV'S. ANYONE Can. New Easy
method. Details Free. Publications, Box 517A, Brea,
CA 92621,

RESHARPEN Razor Blades. Scissors. Knives. Effi-
cient Cheap, Simple, Homemade, Electromagnetic
Radiation Device. Instructions $3.00. Stamped Ad-
drasged Envelope. J. Smith: 710 W34 #105. Austin, TX
78705.

FOR anyone who wants the satisfaction and economy
of repairing, furnishing and maintaining the furniture
in his home. Send $1.50 to FURNITURE, 229 Park
Avenue South, New York, NY 10003.

IDEAS, inventions, new products needed by inno-
vative manufacturers. Marketing assistance avallable
to individuals, tinkerers, universlties, companies with
feasible concepts. Write for KIit-EE, 12th Floor,
Arrott Bullding, Pittsburgh, PA 15222.

JEWELRY

S.S. Turquoise Indian Jewelry at the lowest prices
avallable anywhere. Free brochure. B&W rquoise
Company, P.O. Box 1230-U, Las Vegas, Nevada. 89101.
702-386-5060.

MAGNETS

MAGNETS. All types. Specials-20 disc, or 10 bar,
or 2 stick, or 8 assorted magnets, $1.00. Magnets,
Box 192-E, Randallstown, MD 21133.

THERE IS NO CHARGE FOR THE ZIP CODE—PLEASE USE IT IN YOUR CLASSIFIED AD
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To be included in the next issue, please
ELEMENTARY ELECTRONICS, 229 Par

send order and remittance to R. S. Wayner,
k Avenue South, New York, N.Y. 10003

MA|L-ORDER OPPORTUNITIES

MONEYMAKING OPPORTUNITIES—Cont'd

RADIO & TELEVISION

EARN money mailing circulars. Join cooperative

income program. Detalls. Cado, P.O. Box 533E,
Abescon, New Jersey 08201
MISCELLANEOUS

METRIC CHART CONVERTS inches. feet, miles.
ounces, pounds, pints, gallons, FAHRENHEIT to
METRIC EQUIVALENT. Send addressed envelope and
%?e dollar; Famous brands, Box 789, LaPorte, TX

571.

DON'T die without a willl 4 blank wills and book-
let. Only $2.00. Guaranteed Professional Will Ser-
géces. 1200 College Walk 2C-1, Honolulu, Hawail

817.

MANUFACTURER Wanted For The Most Econom-
ical Heating Stove Ever Invented. Stan Badzgon, 227
Emerson, Winnipeg, Canada R2G 1E8.

MONEYMAKING OPPORTUNITIES

$300. WEEKLY POSSIBLE HOME Proven Program.
Free Details. Courtland (B), P.O. Box 17, Sheffield,
AL 35660.
BE A WINNER, NOT A LOSER. Pree list of low
cost books., Stewart Kent Box 3812A, Laramie, Wyo-
ming 82070.

$100.00 a Day Plan—Get This Plus Six Other
Money Making Formulas. $1.00, Clarke—500 Brookdale
Dr., Spartanburg, SC 29303‘

$50.00 daily possible stuffing envelopes with wus.
2401 Oak St., St. Joseph., MO 64503.

RECEIVE moneymaking offers galore! Your nam
listed nationally $1.00. Enterprises. P.O. Box 12310.
East Cleveland. Ohio 44112,

OF INTEREST TO ALL

$1,000,000. YOU can become millionaire overnight.
Eastern States Lotteries. Details free. Send ad-

dressed. stamped envelope, Eastern, Box 262-F,
$250.00 profit/thousand  possible—stuffing-mailing Salem. NJ 08079.
envelopes. Offer: Rush stamped addressed envelope:
Universal-ADVS X16180 Fort Lauderdale, FL 33318. OLD GOLD WANTED
BUYING GOLD, silver, platinum, any form!

$300.00 WEEKLY, Mailing Circulars. Write: Mc-
GUIRE, Box 144, Tacoma, WA 98412.

$500.00 WEEKLY! IMMEDIATE Home Income Stuf-
fing Envelopes. FREE supplies! Guaranteed! Send 25¢.
Stamp. ALCO, BI19110-DPN, Las Vegas, NV 89119.

$500 thousand stufing envelopes. Free details. Rush
self stamPed envelope. R. Mognet Co., Box 449D,
Warren, OH 44482,

MAKE $60 HUNDRED ADDRESSING EnveloPes.
Guaranteed earnings. Marks Enterprises, 5515 Ran-
chero, Dallas, TX 75236.

FANTASTIC Profits:  Mailing Circulars Free
s;irgples. Grahamco, DPBX 99371,. Tacoma, WA
9.

LOOKING FOR INCOME SECURITY? Unlimited
earnings possible selling books and information by
mail. No experience work from home—tested program
—free detalls—stamp appreciated. Austin Security, 50
Madison Avenue, lst Floor, Bridgeport, CT 06604.

$180 weekly mailing circulars. No gimmicks. Write:
Leister, Box 22346-D, S.F., CA 94122,

WIN $5,000.00! $2 enrollment enters you 100 times.
Continuous Free Contests, 2830DE, Gaffey, San
Pedro, CA 90731.

$30.00 HUNDRED STUFFING our circuars into
stamped addressed envelopes. Beginner's Kit .00
Mustachi, P.O. Box 46D4, Brookiyn, NY 11219.

OVER $16.50 an hour. Spare time at home! Rubber
stamp industry needs small manufacturers. We fur-
nish all equipment and know-how! Particulars free!
Write: Roberts, Room RC-107-HD, 1512 Jarvis, Chi-
cago, IL 60626.

Jewelry, sterling, coin, industrial. Prompt appraisal
and payment. Your approval guaranteed. American
Metallurgy Company, P.O. Box 33009, Charleston,
SC 29407.

PERSONAL

NEW Luxury Car Without Cost! Free Details.
Codex-CC, Box 6073, Toledo, OH 43614.

DATES GALORE! Meet singles-anywhere. Call
DATELINE, toll-free (800) 451-3245.

ADULT pleasure products—over 600 items! Giant
catalog $1.00. Clifton’s, D-1068, Saugus, CA 91351,

BLACKJACK! Expert help at Las Vegas. Detalils
$5.00, P.O. Box 314, Azusa, CA 91702.

HOLLIDAY FOR TWO. Your choice, Hollywood.
Reno, Dallas, Miami, only $39.95. Value Sales, St.
Albans, Nfid.,, Canada AOH 2EO0.

DO YOU KNOW '‘How to Write a Classified Ad
That Pulls” includes a certificate worth $2.00 toward
a classified ad in any of our publications? For your
copY send $1.50 (includes postage) to R. Wayner.
Davis Publications, Inc., Dept. CL. 229 Park Avenuc
South. New York, NY 10003,

BEAUTIFUL GIRLS from all continents want cor-
respondence, friendship, marriage. Sample photos
free. Hermes-Verlag, Box 110660/D, 1000 Berlin 11,
Germany.

IMPOTENCE problems? Lack zip? Helpful new
Ee:og%:(gree! Reliance-EE2, Box 5157, Santa Monica,

PROFILACTICS FOR MEN-Aall leading brands fea-
turing TEXTURE PLUS with '‘please dots,’ BOLD
45 world's only color condom Wwith texture, Trojans,
and Stimula. Three samples: $1. Economy sampler,
2 cond " $5. Free illustrated catalog with each

$300 WEEKLY! Unique mailing program. Free de-
tails. Thomae, P.O. Box 5982, Sarasota, FL 33579.

FANTASTIC MONEY PLAN pays spectacular
?ﬁOﬂfﬁsésowme: Wise, 140 N. Ashland, Michigan City,

MAKING big money with amazing tropical seed
business. Marks Enterprises, 5515 Ranchero Lane,
Dallas, Texas 75236.

$100_A Day—You Risk Nothing! Full Details $2.00.
IlJQRQ.?s Enterprises Dept. WD, Box 253, Milford, DE

$500.00/thousand possible stuffiffing envelopes! Rush

order. Plain package to protect your brivacy. Satis-
faction guaranteed or your money refunded. HAR-
XIE’Y.ISOO(():?epL DG8-B), 112 E. 18th St., New York.

HAVE happy and meaningful life—FREE informa-
tion—Living-D6, Box 360, New Braunfels, Texas 78130.

HOW To Please And Keep Your Mate. Powerful
Booklet, $3.95. R.E.A.C.H. Inc. 2138 East 75th Street.
Chicago 60649.

PHOTOGRAPHY-PHOTO FNISHING
& SUPPLIES

SAVE HUNDREDS OF DOLLARS!'! Make your own
S & M Densitometer. Send $3.00 for detailed drawings
and instructions. A must for successful photography

TV TUBES 36¢ each. Send for Fiee 48 _page color
catalog. Cornell, 4217-W University, San Diego, Cal-
ifornia 92105.

BUILD Distance Crystal Sets. 10 plans—25¢;
Handbook ‘18 Different” —50¢; +20 Different’’—50c.
Catalog—25¢, refundable. Laboratories, 1477-G, Gar-
den Grove, CA 92642,

BROADCAST STATION: Operate from home,
school, church. Receive free tapes, records. Learn
detailst Broadcasting, Box 5516-GA, Walnut Creek,
CA 94596.

SHORTWAVE DXers! Reception report sheets and
postcards now available 4x6 inches. Large space for
program details and all information needed for QSL.
Pad of 30—1.00. Postcards—.10 each. Minimum order:
200. RAB, Box 386, North Myrtle Beach. South Caro-
lina 29582.

»DISTANCE One Tuber"” Handbcok—50¢. 15 Dis-
tance one tube plans—25¢. Catalog 25¢ refundable.
Laboratories, 1477-G, Garden Grove, CA 92642.

TUBES Oldies, latest. Supplies, components, sche-
matics. Catalog free. (Stamp appreciated) . Steinmetz,
7519-EE Maplewood, Hammond, IN 46324,

LINEAR AMPLIFIERS, 25-100 watt solid state.
OMNIPOLARIZED BASE ANTENNAS., Portable/mo-
bile/memory/300 MHZ FREQUENCY COUNTER.
Construction plans: $3.00 each, 3/$7.50. Specify fre-
quency band! Kits available. Free catalog! PANAXIS,
Box 5516-GS5E. Walnut Creek, CA 94596.

SAVE Battery Charger Doubles as CB Powerpak.
Details Free. Bob’s TV, Rte. 6, Rhinelander, WI
54501.

RUBBER STAMPS

RUBBER stamps made. Three lines $3.75. Rubber
Stamps, B1337-E6, Waldo, AR T1770.

SALESMEN-DISTRIBUTORS

JEANS—100% cotton. flare bottom. Sizes 28-38.
8, M, L. sample $10.00, plus $1.50 shipping and
handling. Master Charge and Visa accepted, NuWest.
P.O. Box 13038, El Paso, TX 79912.

SCIENCE & CHEMISTRY

FIREWORKS. Spectacular novelties, simplified
manufacturers textbook, $5.00. Guaranteed. Tropic,
Box 95M4, Palm Bay, FL 32905,

FIREWORKS instrictions. Details FREE! MAKO,
Box 223-E, Jamestown, ND 58401,

SONGWRITERS

SONGWRITERS: Exciting offer—poems, songs need-
ed—Free evaluation—Creative Music Productions, Box
1943-A5, Houston, TX 77001.

SPECIAL SERVICES

P.C. BOARDS, your artwork. No setup charge.
$.45/sq. in. single sided, $.60/sq. in. double sided.
Ohio residents add 4.5% sales tax. Digitronics, P.O.
Box 2494, Toledo, Ohio 43606.

THERE IS NO CHARGE FOR THE ZIP CODE.
PLEASE USE IT IN YOUR CLASSIFIED AD.

START YOUR OWN BUSINESS

GET World's Biggest Wholesale Import Merchan-
dise Catalog. Details Free. Worldround-P, Medina.
WA 98039.

WATCHES. WATCHMAKING & REPAIRING

WATCH and clock repairing books, tools, materials.

stamped, addressed envelope. Gilli H , West in ) dar . i B i
tomaes, sassed GeRHOR, Wel e i, ortlr iRl S AL IS RIS B e P T
L] L]
For Greater Classified
Ld L]
Savings...Results...and Profits...

Place your ad in one of our SPECIAL COMBINATIONS: Combo #1, Combo #2 Combo # 3. Each Combination

is designed to give your ud the largest audience available. For further information write to R. S.

Wayner, Classified Ad Manager Davis Publications, Inc. 229 Park Avenue South, New York, N.Y. 10008.
ELEMENTARY ELECTRONICS/May-June 1978 929



AT =, o

Aids to DX
(Continued from page 64)

Record-Keeping Aids. Sooner or later
you will realize the necessity of keeping
track of at least some of the stations
you have heard and at what time of day
and frequencies you received them on.
Thus the need of a log. Like station or
chures. Others are handy little folders
and some are simply mimeographed
lists. Your problem is to find some way
of keeping them in order and available
for ready-reference. After trying a num-
ber of things, I finally settled on a large
8%2 by 11-inch looseleaf binder. I have
it indexed by continents and place the
literature inside in various ways. Some I
punch and, others 1 paste on a blank
page and a few I put into a page with
a pocket stapled to it. All are alpha-
betically placed, by continent.

Listening Post Aids. When you start
your shortwave listening, you won’t
need much space—a corner of the
kitchen table or a shelf in the den. But
ag you get more involved with DXing,
the more additional objects and devices
target lists, every experienced DXer has
his own idea about the form a log
should take. In fact, many DXers com-
bine their station or target list with a
log. Others, like myself, have a separate
log to use as a permanent record.

Why a record of what you have
heard? First, if you are sending in QSL
reports and hoping to get verifications
in return, the log tells you the date you

sent the report in and gives you an idea
of whether the verification is overdue.
You may, as I have, used an old ad-
dress and the log tips you off as to
when it is time to check up on your
report.

Another valuable thing about a log
is in looking up the stations you have
previously heard. Your log will tell you
the time you heard them and which
frequency came through for you at that
particular time of the year. Finally, if
you are a member of a SWL club, you
may be trying to qualify for a DX
award and a record of your receptions
and verifications will be a virtual neces-
sity for this.

In addition to a log, I find two other
record-keeping devices helpful. One is a
small looseleaf notebook, indexed by
the day of the week, to record specific
programs that I wish to tune in to regu-
larly. I simply jot down the name of
the program, time and frequency and
thus have a quick-reference source to
my favorite listening.

The other record-keeping device you
will need is a place to keep station pro-
grams. As you begin to receive verifica-
tions from your QSL reports, you will
begin to collect all kinds of literature
about the stations, their full range of
frequencies and their broadcasts. Some
of these are elaborate, full-color bro-
you find yourself having to cope with.
You may add some other electronic
gear, such as an antenna tuner or a
calibrator. Now you not only need more
physical space but you have the addi-
tional wires to plug in. And then there's

the tape recorder and headphones, and
all the reference material mentioned
above needs some place to be kept and
yet handy to get at. Unless you or-
ganize your listening post, you will sud-
denly find yourself in the midst of ter-
rific clutter.

My set-up is a simple 5Y2-foot long
table, built in against the wall of my
den. On top of the table is a 10" wide
shelf, raised 10” above the table-top. I
place my receiver on this shelf which
puts it at eye-level. A desk lamp also
sits up on the shelf and I have plenty
of room to add any other electronic
equipment there also.

Underneath the shelf, I have all the
room I need for my reference books,
tape recorder, etc. I have lots of desk
space in front of the shelf and also a
place to rest my elbows while tuning
my receiver. Finally I have a multiple
outlet panel to take the various elec-
trical plugs. I recommend the type that
has a three-way plug and its own fuse.
One final suggestion. Put an executive
desk-type chair on your Christmas list
and then you're set for many relaxed
hours of fun and DXing. ]

Spiderweb Receiver
(Continued from page 46)

volt battery to the receiver. Set the
Bandspread capacitor C2 to minimize
capacity and the Tuning Capacitor C3
to maximum capacity. Connect a signal
generator to J1 and then calibrate the
dial with the generator. Adjust the AF
Gain R5 and Rl as necessary for a
good received signal. Make sure that
the signal generator output is kept low
enough to prevent overloading of the
receiver. Begin with a modulated sig-
nal generator frequency of 550 kHz
and mark the receiver dial accordingly.
Proceed up the dial to 1600 kHz and
mark the scale at convenient points.
Then replace the “C” with the “B”
plug-in coil and calibrate the scale from
1.7 to 5 MHz with the signal generator.
Also, calibrate the “A” plug-in coil
with a generator from 7 to 14 MHz. If
a signal generator is not available, you
can calibrate the bands with markings
noted from received radio stations of
known frequency. The Bandspread dial
is not calibrated, but, a set of points

100

can be marked over the range of C2 to
aid in tuning the dial, or for logging
purposes in the crowded SW bands.
Operation. For best results a good
antenna and ground are required. Also
high impedance earphones (2000 ohms
or more) are needed. If a DC power
supply is used in place of the 6 volt
battery, make sure that the supply does
not have any hum in the output as this
will affect the receiver sensitivity. Tune
C3 for a received station, while at the
same time adjusting the Regen control
R1 for a whistle. If the station is AM,
back off R1 until the station is received
clearly. If the received station is CW,
adjust R1 for a convenient “beat note.”
Many strong side-band stations can
also be received by experimentally tun-
ing R1 and C2 for best reception. Ad-
just the AF Gain control for good
earphone volume. Adjust C1 for best
reception for each coil. The position
of the “S” tap can be experimented
with (moving up or down on L1) for
best regeneration over the band. Also,
try several FET’s as Q1 for maximum
sensitivity over the higher SW frequen-
cies. ]
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ONCE YOU'VE
GOT IT DESIGNED, YOU'VE

GOT ITMA

transistors, resistors. capacitors. LED s
virtually any component

U S Pat No D235 554

CONTINENTAL SPECIALTIES CORPORATION

70 Fulton Terrace, Box 1942, New Haven, CT 06509
203-624-3103 TWX 710-465-1227

WEST COAST: 351 California St.. San Francisco, CA 94104,
415-421-8872 TWX 910-372-7992

GREAT BRITAIN: CSC UK LTD.

Spur Road, North Feitham Trading Estate,

Feltham, Middiesex, England.

01-890-8782 Int'| Telex: 851-881-3669

CANADA: Len Finkier Ltd.; Ontario

DE.

It's that easy when you use CSC's QT
solderless breadboarding Sockets and
Bus Strips. Working directly from logic

or biock diagrams. you plug In1C's.

and

optimize circuits stage-by-stage.

literally as fast as you can think (No special
jumpers required either

just ordinary
#22-30 sold hookup wire )

When you're done. you ve got a highly-visible
working layout that someone else can reduce
to schematic. while you get other projects

underway

Available for as little as $3.00F QT units snap
together into larger breadboards. and mount
securely wherever you need them Sockets have

5 interconnecting tie points per terminal and Bus
Strips feature 2 separate rows of interconnecting
terminals. And all QT models are built to last:
heavy-duty prestressed nickel-silver contacts. vinyl
insulated backing and glass-filled plastic sockets
rated at better than 100°C insure optimum day-in.

day-out performance

You'll find QT Sockets and Bus Strips useful in lots of

other ways. too Mounted on power supplies, test
equipment. bench or plug in cards theyre equally at
home in lab. on production ines. in QC testjigs or in

the field. for on-the-spot emergencies
Before you start your next project. start saving ime and
money with QT Sockets Pick up your phone ard call

your dealer

or order direct by dialing 203-624 3103

(East Coast) or 415-421-8872 (West Coast) Major
credit cards and purchase orders accepted
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AllQT units

QT-598
QT-598

QT-47s
QT-47B

QT-358
QT-35B

QT-18S

QT-128

QT-8S

QT-78

S — — -
[ Lengih |:-t::§|-e Te”“'"""S; Pr:Jcr:‘S
6.5 6.2 118 l 2.50
65 62 20 250
53 50 94 10.00
53 50 16 2.25
49 38 70 8.50
4.1 38 12 2.00
2.4 21 36 4.75
1.8 1.5 24 375
1.4 1.1 16 3.25
1.3 1.0 14 3.0C

are 33" thick

See your CSC dealer or call
203-624-3103 (East Coast) or 415-421-8872 (West Coast)
major credit cards accepted.

*Manufacturer s suggested hst Prices and specifications subject to change without notice

<1978 Continental Specialties Corporation

CIRCLE 28 ON READER SERVICE COUPON

Prices shghtly higher outside USA.



Scanners will never
be the same
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...now that
Radio Shack has the

The PRO-2001 makes possible continuous,
automatic reception of six UHF and VHF bands

for all kinds of action — police, fire, Ham,
weather, mobile telephone, railroad
communications and more. And with

its microprocessor you can program

it for any 16 of 16,650 frequencies,
without buying crystals!

Enter familiar area frequencies. Use

the digital keyboard to punch-in actual
frequencies for monitoring, storing or
exploring —no codes or switches to slow
you down. A special ENTER button reduces
accidental entries. Digital readout shows
which frequencies are being scanned, monitored
or programmed into the memory. And you can
monitorany frequency without entering it into the

—

amazing new Realistic 2001 with built-in microprocessor!

scanner — it's like having a seventeenth channel
for even greater versatility!
Search for “unknown’’ frequencies. The
2001's powerful search capability lets
you find new, often unpublicized
channels. Just enter lower and upper
limits (they can even be in different
bands) and select the search speed.
The rest is automatic!

“Traditional” deluxe scanner features.
LED channel indicators and individual
lockout buttons. Automatic or manual
scan. Switchable scan delay. High-speed skip-
per circuit. Built-in speaker, jacks for recorder,
headphone, external speaker. With power cables
for home or mobile use. The Realistic® 2001 —a
revolution in action radio. $399.95*

Mobile use in some states and localities may be uniawful or require a permit — check with local authorities.

These credit cards honored
al most Radio Shack stores.
*Price may vary at individual
stores and dealers.
Prices and products may vary in Canada.
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A DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES




